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CHAPTER 18
SOILS AND FOUNDATIONS

User notes:

About this chapter: Chapter 18 provides criteria for geotechnical and structural considerations in the selection, design and installation of
foundation systems to support the loads imposed by the structure above. This chapter includes requirements for soils investigation and site
preparation for receiving a foundation, including the load-bearing values for soils and protection for the foundation from frost and water intru-
sion. Section 1808 addresses the basic requirements for all foundation types while subsequent sections address foundation requirements that

are specific to shallow foundations and deep foundations.

Code development reminder: Code change proposals to this chapter will be considered by the IBC—Structural Code Development Commit-
tee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION 1801
GENERAL

1801.1 Scope. The provisions of this chapter shall apply to
building and foundation systems.

1801.1.1 Application. The scope of application of Chapter
18 is as follows:

Structures regulated by the Office of Statewide Health
Planning and Development (OSHPD), which include
those applications listed in Sections 1.10.1, 1.10.2 and
1.10.5. These applications include: Hospital buildings
removed from general acute care service, skilled nursing
Jacility buildings, intermediate care facility buildings and
acute psychiatric hospital buildings.

1801.1.2 Amendments in this chapier. OSHPD adopts
this chapter and all amendments.

Exception: Amendments not adopted or adopted by
only one agency appear in this chapter preceded with
the appropriate acronym of the adopting agency.

1801.1.3 Identification of amendments. [OSHPD IR, 2 &
5] Office of Starewide Health Planning and Development
(OSHPD) amendments appear in this chapter preceded
with the appropriate acronym, as follows:

[OSHPD IR] — For applications listed in Section
1.10.1.

[OSHPD 2] — For applications listed in Section 1.10.2.
[OSHPD 5] — For applications listed in Section 1.10.5.

SECTION 1802
DESIGN BASIS

1802.1 General. Allowable bearing pressures, allowable
stresses and design formulas provided in this chapter shall be
used with the allowable stress design load combinations spec-
ified in Section 1605.3. The quality and design of materials
used structurally in excavations and foundations shall comply
with the requirements specified in Chapters 16, 19, 21, 22 and
23. Excavations and fills shall comply with Chapter 33.

[HCD 1] For limited-density owner-built rural dwellings,
pler foundations, stone masonry footings and foundations,
pressure-treated lumber, poles or equivalent foundation
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materials or designs may be used, provided that the bearing
is sufficient for the purpose intended,

SECTION 1803
GEOTECHNICAL INVESTIGATIONS

1803.1 General. Geotechnical investigations shall be con-
ducted in accordance with Section 1803.2 and reported in
accordance with Section 1803.6. Where required by the
building official or where geotechnical investigations involve
in-situ testing, laboratory testing or engineering calculations,
such investigations shall be conducted by a registered design
professional. [OSHPD IR, 2 & 5] The classification, testing
and investigation of the soil shall be made under the respon-
sible charge of a California registered geotechnical engineer.
All recommendations contained in geotechnical and geohaz-
ard reports shall be subject to the approval of the enforce-
ment agency. All reports shall be prepared and signed by a
registered geotechnical engineer, certified engineering geol-
ogist, and a registered geophysicist, where applicable.

1803.1.1 General and where required for applications
listed in Section 1.8.2.1.1 regulated by the Department of
Housing and Community Development. [HCD 1] Foun-
dation and soils investigations shall be conducted in con-
formance with Health and Safety Code Sections 17953
through 17957 as summarized below.

1803.1.1.1 Preliminary soil report. Each city, county, or
city and county shall enact an ordinance which requires
a preliminary soil report, prepared by a civil engineer
who is registered by the state. The report shall be based
upon adequate test borings or excavations, of every sub-
division, where a tentative and final map is required pur-
suant to Section 66426 of the Government Code.

The preliminary soil report may be waived if the
building department of the city, county, or city and
county, or other enforcement agency charged with the
administration and enforcement of the provisions of
Section 1803.1.1, shall determine that, due to the
knowledge such department has as to the soil qualities
of the soil of the subdivision or lot, no preliminary
analysis is necessary.
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1803.1.1.2 Soil investigation by lot, necessity, prepara-
tion, and recommendations. If the preliminary soil
report indicates the presence of critically expansive soils
or other soil problems which, if not corrected, would
lead to structural defects, such ordinance shall require a
soil investigation of each lot in the subdivision.

The soil investigation shail be prepared by a civil
engineer who is registered in this state. It shall recom-
mend corrective action which is likely to prevent struc-
tural damage to each dwelling proposed to be
constructed on the expansive soil.

1803.1.1.3 Approval, building permit conditions,
appeal. The building department of each city, county,
or city and county, or other enforcement agency
charged with the administration and enforcement of the
provisions of Section 1803.1.1, shall approve the soil
investigation if it determines that the recommended
action is likely to prevent structural damage to each
dwelling to be constructed. As a condition to the build-
ing permit, the ordinance shall require that the
approved recommended action be incorporated in the
construction of each dwelling. Appeal from such deter-
mination shall be to the local appeals board.

1803.1.1.4 Liability. A city, county, city and county, or
other enforcement agency charged with the administra-
tion and enforcement of the provisions of Section
1803.1.1, is not liable for any injury which arises out of
any act or omission of the city, county, city and county,
other enforcement agency, or a public employee or any
other person under Section 1803.1.1.

1803.1.1.5 Alternate procedures. The governing body of
any city, county, or city and county may enact an ordi-

moisture variation on soil-bearing capacity, compressibility,
liquefaction and expansiveness.

1803.3.1 Scope of investigation. The scope of the geo-
technical investigation including the number and types of
borings or soundings, the equipment used to drill or sam-
ple, the in-situ testing equipment and the laboratory testing
program shall be determined by a registered design profes-
sional.

[OSHPD IR, 2 & 5] There shall not be less than one
boring or exploration shaft for each 5,000 square feet
(465 m’) of building area at the foundation level with a
minimum of two provided for any one building. A bor-
ing may be considered to reflect subsurface conditions
relevant to more than one building, subject to the
approval of the enforcement agency.

Borings shall be of sufficient size to permit visual
examination of the soil in place or, in lieu thereof,
cores shall be taken.

Borings shall be of sufficient depth and size to ade-
quately characterize subsurface conditions.

Exception: Single-story Type V skilled nursing or
intermediate care facilities utilizing wood-frame or
light-steel frame construction.

1803.4 Qualified representative. The investigation proce-
dure and apparatus shall be in accordance with generally
accepted engineering practice. The registered design profes-
sional shall have a fully qualified representative on site
during all boring or sampling operations.

1803.5 Investigated conditions. Geotechnical investigations
shall be conducted as indicated in Sections 1803.5.1 through
1803.5.12.

nance prescribing an alternate procedure which is equal
to or more restrictive than the procedure specified in Sec-
tion 1803.1.1.

1803.2 Investigations required. Geotechnical investiga-
tions shall be conducted in accordance with Sections 1803.3
through 1803.5.

Exception: The building official shail be permitted to
waive the requirement for a geotechnical investigation
where satisfactory data from adjacent areas is available
that demonstrates an investigation is not necessary for any
of the conditions in Sections 1803.5.1 through 1803.5.6
and Sections 1803.5.10 and 1803.5.11.

[OSHPD 2] Geotechnical reports are not required for
one-story, wood-frame and light-steel-frame buildings of
Type V construction and 4,000 square feet (371 m*) or less
in floor area, not located within Earthquake Fault Zones
or Seismic Hazard Zones as shown in the most recently
published maps from the California Geological Survey
(CGS). Allowable foundation and lateral soil pressure val-
ues may be determined from Table 1806.2.

1803.3 Basis of investigation. Soil classification shall be
based on observation and any necessary tests of the materials
disclosed by borings, test pits or other subsurface exploration
made in appropriate locations. Additional studies shall be
made as necessary to evaluate slope stability, soil strength,
position and adequacy of load-bearing soils, the effect of
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1803.5.1 Classification. Soil materials shall be classified
in accordance with ASTM D2487.

1803.5.2 Questionable soil. Where the classification,
strength or compressibility of the soil is in doubt or where
a load-bearing value superior to that specified in this code
is claimed, the building official shall be permitted to
require that a geotechnical investigation be conducted.

1803.5.3 Expansive soil. In areas likely to have expansive
soil, the building official shall require soil tests to deter-
mine where such soils do exist.

Soils meeting all four of the following provisions shall
be considered to be expansive, except that tests to show
compliance with Items 1, 2 and 3 shall not be required if

the test prescribed in Item 4 is conducted:

1. Plasticity index (PI) of 15 or greater, determined in
accordance with ASTM D4318.

. More than 10 percent of the soil particles pass a No.
200 sieve (75 pm), determined in accordance with
ASTM D422,

3. More than 10 percent of the soil particles are less
than 5 micrometers in size, determined in accor-
dance with ASTM D422.

4. Expansion index greater than 20, determined in
accordance with ASTM D4829.

384

2019 CALIFORNIA BUILDING CODE


stigson
Highlight

stigson
Highlight


1803.5.4 Ground water table. A subsurface soil investi-
gation shall be performed to determine whether the exist-
ing ground water table is above or within 5 feet (1524
mm) below the elevation of the lowest floor level where
such floor is located below the finished ground level adja-
cent to the foundation.

Exception: [OSHPD IR, 2 & 5] Not permitted by
OSHPD. A subsurface soil investigation to determine
the location of the ground water table shall not be
required where waterproofing is provided in accor-
dance with Section 1805.

1803.5.5 Deep foundations, Where deep foundations will
be used, a geotechnical investigation shall be conducted
and shall include all of the following, unless sufficient
data on which to base the design and installation is other-
wise available:

1. Recommended deep foundation types and installed
capacities.

2. Recommended center-to-center spacing of deep
foundation elements.

3. Driving criteria.
4. Installation procedures.

5. Field inspection and reporting procedures (to
include procedures for verification of the installed
bearing capacity where required).

6. Load test requirements.

7. Suitability of deep foundation materials for the
intended environment.

8. Designation of bearing stratum or strata.
9. Reductions for group action, where necessary.

1803.5.6 Rock strata. Where subsurface explorations at
the project site indicate variations in the structure of rock
on which foundations are to be constructed, a sufficient
number of borings shall be drilled to sufficient depths to
assess the competency of the rock and its load-bearing
capacity.
1803.5.7 Excavation near foundations. Where excava-
tion will reduce support from any foundation, a registered
design professional shall prepare an assessment of the
structure as determined from examination of the structure,
the review of available design documents and, if neces-
sary, excavation of test pits. The registered design profes
sional shall determine the requirements for underpinning
and protection and prepare site-specific plans, details ang
sequence of work for submission. Such support shall be
provided by underpinning, sheeting and bracing, or b
other means acceptable to the building official.
1803.5.8 Compacted fill material. Where shallow foun-
dations will bear on compacted fill material more than 12
inches (305 mm) in depth, a geotechnical investigation
shall be conducted and shall include all of the following:
1. Specifications for the preparation of the site prior to
placement of compacted fill material.

2. Specifications for material to be used as compacted
fill.
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3. Test methods to be used to determine the maximum
dry density and optimum moisture content of the
material to be used as compacted fill.

4, Maximum allowable thickness of each lift of com-
pacted fill material.

5. Field test method for determining the in-place dry
density of the compacted fill.

6. Minimum acceptable in-place dry density expressed
as a percentage of the maximum dry density deter-
mined in accordance with Item 3.

7. Number and frequency of field tests required to
determine compliance with Item 6.

1803.5.9 Controlled low-strength material (CLSM).
Where shallow foundations will bear on controlled low-
strength material (CLSM), a geotechnical investigation
shall be conducted and shall include all of the following:

1. Specifications for the preparation of the site prior to
placement of the CLSM.

2. Specifications for the CLSM.

3. Laboratory or field test method(s) to be used to
determine the compressive strength or bearing
capacity of the CLSM.

4. Test methods for determining the acceptance of the
CLSM in the field.

5. Number and frequency of field tests required to
determine compliance with Item 4.

1803.5.10 Alternate setback and clearance. Where set-
backs or clearances other than those required in Section
1808.7 are desired, the building official shall be permitted
to require a geotechnical investigation by a registered
design professional to demonstrate that the intent of Sec-
tion 1808.7 would be satxshed Such an investigation shall
include consideration i reight of slope slope
gradient, logd-intensity and erosxon characteristics of slope
materighk

sfructures assigned to Seismic Design Category C, D, E or
F, a geotechnical investigation shall be conducted, and
shall include an evaluation of all of the following potential
geologic and seismic hazards:

1. Slope instability.

2. Liquefaction.

3. Total and differential settlement.

4. Surface displacement due to faulting or seismically
induced lateral spreading or lateral flow.

1803.5.12 Seismic Design Categories D through F. For
structures assigned to Seismic Design Category D, E or F,
the geotechnical investigation required by Section
1803.5.11 shall include all of the following as applicable:

1. The determination of dynamic seismic lateral earth
pressures on foundation walls and retaining walls
supporting more than 6 feet (1.83 m) of backfill
height due to design earthquake ground motions.

2. The_potential for liquefaction and soil strengtf loss
evaluated_for site peak ground acceleration, earth-
145



stigson
Oval


SOILS AND FOUNDATIONS

quake magnitude and source characteristics consis-
tent with the maximum considered earthquake
ground motions. Peak ground acceleration shall be
determined based on one of the following:

2.1. A site-specific study in accordance with
Chapter 21 of ASCE 7.

2.2. In accordance with Section 11.8.3 of ASCE 7.

3. An assessment of potential consequences of lique-
faction and soil strength loss including, but not lim-
ited to, the following:

3.1. Estimation of total and differential settlement.
3.2. Lateral soil movement.
3.3. Lateral soil loads on foundations.

3.4. Reduction in foundation soil-bearing capac-
ity and lateral soil reaction.

3.5. Soil downdrag and reduction in axial and lat-
eral soil reaction for pile foundations.

3.6. Increases in soil lateral pressures on retain-
ing walls,

3.7. Flotation of buried structures.

4. Discussion of mitigation measures such as, but not
limited to, the following:

4.1. Selection of appropriate foundation type and

depths.

4.2. Selection of appropriate structural systems
to accommodate anticipated displacements
and forces.

4.3. Ground stabilization.

4.4. Any combination of these measures and how
they shall be considered in the design of the
structure.

1803.6 Reporting. Where geotechnical investigations are
required, a written report of the investigations shall be sub-
mitted to the building official by the permit applicant at the
time of permit application. This geotechnical report shall
include, but need not be limited to, the following information:

L.
2.

A plot showing the location of the soil investigations.

A complete record of the soil boring and penetration
test logs and soil samples.

A record of the soil profile.

4. Elevation of the water table, if encountered.
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. Recommendations for foundation type and design cri-

teria, including but not limited to: bearing capacity of
natural or compacted soil; provisions to mitigate the
effects of expansive soils; mitigation of the effects of
liquefaction, differential settlement and varying soil
strength; and the effects of adjacent loads.

Expected total and differential settlement.

Deep foundation information in accordance with Sec-
tion 1803.5.5.

Special design and construction provisions for foun-
dations of structures founded on expansive soils, as
necessary.

9. Compacted fill material properties and testing in
accordance with Section 1803.5.8.

10. Controlled low-strength material properties and test-
ing in accordance with Section 1803.5.9.

11. [OSHPD IR, 2 & 5] The report shall consider the
effects of seismic hazard in accordance with Section
1803.7.

Exceptions:

1. Reports are not required for one-story, wood-frame
and light-steel-frame buildings of Type V skilled
nursing or intermediate care facilities construction
and 4,000 square feet (371 m*) or less in floor area,
not located within Earthquake Fault Zones or Seis-
mic Hazard Zones as shown in the most recently
published maps from the California Geological Sur-
vey (CGS); nonstructural, associated structural or
voluntary structural alterations and incidental
structural additions or alterations, and structural
repairs for other than earthquake damage.

2. A previous report for a specific site may be resubmit-
ted, provided that a reevaluation is made and the
report is found to be currently appropriate.

The purpose of the geohazard report shall be to identify
geologic and seismic conditions that may require project
mitigations. The reports shall contain data which provide
an assessment of the nature of the site and potential for
earthquake damage based on appropriate investigations
of the regional and site geology, project foundation condi-
tions and the potential seismic shaking at the site. The
report shall be prepared by a California-certified engi-
neering geologist in consultation with a California-regis-
tered geotechnical engineer.

The preparation of the geohazard report shall consider
the most recent CGS Note 48; Checklist for the Review of
Engineering Geology and Seismology Reports for Califor-
nia Public School, Hospitals, and Essential Services
Buildings. In addition, the most recent version of CGS
Special Publication 42, Fault Rupture Hazard Zones in
California, shall be considered for project sites proposed
within an Alquist-Priolo Earthquake Fault Zone. The most
recent version of CGS Special Publication 117, Guidelines
for Evaluating and Mitigating Seismic Hazards in Califor-
nia, shall be considered for project sites proposed within a
Seismic Hazard Zone. All conclusions shall be fully sup-
ported by satisfactory data and analysis.

In addition to requirements in Sections 1803.5.11 and
1803.5.12, the report shall include, but shall not be limited
to, the following:

1. Site geology.

2. Evaluation of the known active and potentially active
faults, both regional and local.

3. Ground-motion parameters, as required by Section
1613 and ASCE 7.
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SECTION 1804
EXCAVATION, GRADING AND FILL

1804.1 Excavation near foundations. Excavation for any
| purpose shall not reduce vertical or lateral support for any
foundation or adjacent foundation without first underpinning
or protecting the foundation against detrimental lateral or ver-
tical movement, or both.

1804.2 Underpinning. Where underpinning is chosen to pro-
vide the protection or support of adjacent structures, the
underpinning system shall be designed and installed in accor-
dance with provisions of this chapter and Chapter 33.

1804.2.1 Underpinning sequencing. Underpinning shall
be installed in a sequential manner that protects the neigh-
boring structure and the working construction site. The
sequence of installation shall be identified in the approved
construction documents.

1804.3 Placement of backfill. The excavation outside the
foundation shall be backfilled with soil that is free of organic
material, construction debris, cobbles and boulders or with a
controlled low-strength material (CLSM). The backfill shall
be placed in lifts and compacted in a manner that does not
damage the foundation or the waterproofing or dampproofing
material.

Exception: CLSM need not be compacted.

1804.4 Site grading. The ground immediately adjacent to the
foundation shall be sloped away from the building at a slope
of not less than one unit vertical in 20 units horizontal (5-per-
cent slope) for a minimum distance of 10 feet (3048 mm)
measured perpendicular to the face of the wall. If physical
obstructions or lot lines prohibit 10 feet (3048 mm) of hori-
zontal distance, a S-percent slope shall be provided to an
approved alternative method of diverting water away from
the foundation. Swales used for this purpose shall be sloped
not less than 2 percent where located within 10 feet (3048
mm) of the building foundation. Impervious surfaces within
10 feet (3048 mm) of the building foundation shall be sloped
not less than 2 percent away from the building.

Exceptions:

1. Where climatic or soil conditions warrant, the slope
of the ground away from the building foundation
shall be permitted to be reduced to not less than one
unit vertical in 48 units horizontal (2-percent slope).

2. Impervious surfaces shall be permitted to be sloped
less than 2 percent where the surface is a door land-
ing or ramp that is required to comply with Section
1010.1.5, 1012.3 or 1012.6.1.

The procedure used to establish the final ground level
adjacent to the foundation shall account for additional settie-
ment of the backfill.

1804.4.1 [HCD 1] Construction plans. Construction
plans shall indicate how the site grading or drainage sys-
tem will manage all surface water flows to keep water
from entering buildings in accordance with the California
Green Building Standards Code (CALGreen), Chapter 4,
Division 4.1.
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1804.5 Grading and fill in flood hazard areas. In flood haz-
ard areas established in Section 1612.3, grading, fill, or both,
shall not be approved:

1. Unless such fill is placed, compacted and sloped to
minimize shifting, slumping and erosion during the rise
and fall of flood water and, as applicable, wave action.

2. In floodways, unless it has been demonstrated through
hydrologic and hydraulic analyses performed by a reg-
istered design professional in accordance with standard
engineering practice that the proposed grading or fill, or
both, will not result in any increase in flood levels
during the occurrence of the design flood.

3. In coastal high hazard areas, unless such fill is con-
ducted or placed to avoid diversion of water and waves
toward any building or structure.

4. Where design flood elevations are specified but flood-
ways have not been designated, unless it has been
demonstrated that the cumulative effect of the proposed
flood hazard area encroachment, when combined with
all other existing and anticipated flood hazard area
encroachment, will not increase the design flood eleva-
tion more than 1 foot (305 mm) at any point.

1804.6 Compacted fill material. Where shallow foundations
will bear on compacted fill material, the compacted fill shall
comply with the provisions of an approved geotechnical
report, as set forth in Section 1803.

Exception: Compacted fill material 12 inches (305 mm)
in depth or less need not comply with an approved report,
provided that the in-place dry density is not less than 90
percent of the maximum dry density at optimum moisture
content determined in accordance with ASTM D1557. The
compaction shall be verified by special inspection in
accordance with Section 1705.6.

1804.7 Controlled low-strength material (CLSM)., Where
shallow foundations will bear on controlled low-strength
material (CLSM), the CLSM shall comply with the provi-
sions of an approved geotechnical report, as set forth in Sec-
tion 1803.

SECTION 1805
DAMPPROOFING AND WATERPROOFING

1805.1 General. Walls or portions thereof that retain earth
and enclose interior spaces and floors below grade shall be
waterproofed and dampproofed in accordance with this sec-
tion, with the exception of those spaces containing groups
other than residential and institutional where such omission is
not detrimental to the building or occupancy.

Ventilation for crawl spaces shall comply with Section
1203.4.

1805.1.1 Story above grade plane. Where a basement is
considered a story above grade plane and the finished
ground level adjacent to the basement wall is below the
basement floor elevation for 25 percent or more of the
perimeter, the floor and walls shall be dampproofed in
accordance with Section 1805.2 and a foundation drain
shall be installed in accordance with Section 1805.4.2, The
foundation drain shall be installed around the portion of
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the perimeter where the basement floor is below ground
level. The provisions of Sections 1803.5.4, 1805.3 and
1805.4.1 shall not apply in this case.

1805.1.2 Under-floor space. The finished ground level of
an under-floor space such as a crawl space shall not be
located below the bottom of the footings. Where there is
evidence that the ground water table rises to within 6
inches (152 mm) of the ground level at the outside build-
ing perimeter, or that the surface water does not readily
drain from the building site, the ground level of the under-
floor space shall be as high as the outside finished ground
level, unless an approved drainage system is provided. The
provisions of Sections 1803.5.4, 1805.2, 1805.3 and
1805.4 shall not apply in this case.

1805.1.2.1 Flood hazard areas. For buildings and
structures in flood hazard areas as established in Sec-
tion 1612.3, the finished ground level of an under-floor
space such as a crawl space shall be equal to or higher
than the outside finished ground level on one side or
more.

Exception: Under-floor spaces of Group R-3 build-
ings that meet the requirements of FEMA TB 11.

1805.1.3 Ground water control. Where the ground water
table is lowered and maintained at an elevation not less

Dampproofing shall consist of a bituminous material, 3
pounds per square yard (16 N/m?) of acrylic modified
cement, '/, inch (3.2 mm) coat of surface-bonding mortar
complying with ASTM C887, any of the materials permit-
ted for waterproofing by Section 1803.3.2 or other
approved methods or materials.

1805.2.2.1 Surface preparation of walls. Prior to
application of dampproofing materials on concrete
walls, holes and recesses resulting from the removal of
form ties shall be sealed with a bituminous material or
other approved methods or materials. Unit masonry
walls shall be parged on the exterior surface below
ground level with not less than % inch (9.5 mm) of
Portland cement mortar. The parging shall be coved at
the footing.
Exception: Parging of unit masonry walls is not
required where a material is approved for direct
application to the masonry.
1805.3 Waterproofing, Where the ground water investiga-
tion required by Section 1803.5.4 indicates that a hydrostatic
pressure condition exists, and the design does not include a
ground water control system as described in Section
1805.1.3, walls and floors shall be waterproofed in accor-
dance with this section.

than 6 inches (152 mm) below the bottom of the lowest
floor, the floor and walls shall be dampproofed in accor-
dance with Section 1805.2. The design of the system to
lower the ground water table shall be based on accepted
principles of engineering that shall consider, but not nec-
essatily be limited to, permeability of the soil, rate at
which water enters the drainage system, rated capacity of
pumps, head against which pumps are to operate and the
rated capacity of the disposal area of the system.

1805.2 Dampproofing. Where hydrostatic pressure will not
occur as determined by Section 1803.5.4, floors and walls for
other than wood foundation systems shall be dampproofed in
accordance with this section. [OSHPD IR, 2 & 5] Wood
foundation systems are not permitted by OSHPD. Wood
foundation systems shall be constructed in accordance with
AWC PWF,

1805.2.1 Floors. Dampproofing materials for floors shall
be installed between the floor and the base course required
by Section 1805.4.1, except where a separate floor is pro-
vided above a concrete slab.

Where installed beneath the slab, dampproofing shali
consist of not less than 6-mil (0.006 inch; 0.152 mm) poly-
ethylene with joints lapped not less than 6 inches (152
mmy), or other approved methods or materials. Where per-
mitted to be installed on top of the slab, dampproofing
shall consist of mopped-on bitumen, not less than 4-mil
(0.004 inch; 0.102 mm) polyethylene, or other approved
methods or materials. Joints in the membrane shall be
lapped and sealed in accordance with the manufacturer’s
installation instructions.

1805.2.2 Walls. Dampproofing materials for walls shall
be installed on the exterior surface of the wall, and shall
extend from the top of the footing to above ground level.
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1805.3.1 Floors. Floors required to be waterproofed shall
be of concrete and designed and constructed to withstand
the hydrostatic pressures to which the floors will be sub-
jected.

Waterproofing shall be accomplished by placing a mem-
brane of rubberized asphalt, butyl rubber, fully adhered/
fully bonded HDPE or polyolefin composite membrane or
not less than 6-mil {0.006 inch (0.152 mm)] polyvinyl chlo-
ride with joints lapped not less than 6 inches (152 mm) or
other approved materials under the slab. Joints in the mem-
brane shall be lapped and sealed in accordance with the
manufacturer’s installation instructions.

1805.3.2 Walls. Walls required to be waterproofed shall
be of concrete or masonry and shall be designed and con-
structed to withstand the hydrostatic pressures and other
lateral loads to which the walls will be subjected.

Waterproofing shall be applied from the bottom of the
wall to not less than 12 inches (305 mm) above the maxi-
mum elevation of the ground water table. The remainder
of the wall shall be dampproofed in accordance with Sec-
tion 1805.2.2. Waterproofing shall consist of two-ply hot-
mopped felts, not less than 6-mil (0.006 inch; 0.152 mm)
polyvinyl chloride, 40-mil (0.040 inch; 1.02 mm) poly-
mer-modified asphalt, 6-mil (0.006 inch; 0.152 mm) poly-
ethylene or other approved methods or materials capable
of bridging nonstructural cracks. Joints in the membrane
shall be lapped and sealed in accordance with the manu-
facturer’s installation instructions.

1805.3.2.1 Surface preparation of walls. Prior to the
application of waterproofing materials on concrete or
masonry walls, the walls shall be prepared in accor-
dance with Section 1805.2.2.1.
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1805.3.3 Joints and penetrations. Joints in walls and
floors, joints between the wall and floor and penetrations
of the wall and floor shall be made water tight utilizing
approved methods and materials.

1805.4 Subsoil drainage system. Where a hydrostatic pres-
sure condition does not exist, dampproofing shall be provided
and a base shall be installed under the floor and a drain
installed around the foundation perimeter. A subsoil drainage
system designed and constructed in accordance with Section
1805.1.3 shall be deemed adequate for lowering the ground-
water table.

1805.4.1 Floor base course. Floors of basements, except
as provided for in Section 1805.1.1, shall be placed over a
floor base course not less than 4 inches (102 mm) in thick-
ness that consists of gravel or crushed stone containing not
more than 10 percent of material that passes through a No.
4 (4,75 mm) sieve.

Exceptions:

1. Where a site is located in well-drained gravel or
sand/gravel mixture soils, a floor base course is
not required.

2. [HCD 1] When a capillary break is installed in
accordance with the California Green Building
Standards Code (CALGreen), Chapter 4, Divi-
sion 4.5.

1805.4.2 Foundation drain. A drain shall be placed around
the perimeter of a foundation that consists of gravel or
crushed stone containing not more than 10-percent material
that passes through a No. 4 (4.75 mm) sieve. The drain shall
extend not less than 12 inches (305 mm) beyond the outside
edge of the footing. The thickness shall be such that the bot-
tom of the drain is not higher than the bottom of the base
under the floor, and that the top of the drain is not less than
6 inches (152 mm) above the top of the footing. The top of
the drain shall be covered with an approved filter membrane
material. Where a drain tile or perforated pipe is used, the
invert of the pipe or tile shall not be higher than the floor
elevation. The top of joints or the top of perforations shall
be protected with an approved filter membrane material.
The pipe or tile shall be placed on not less than 2 inches (51
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mm) of gravel or crushed stone complying with Section
1805.4.1, and shall be covered with not less than 6 inches
(152 mm) of the same material.

1805.4.3 Drainage discharge. The floor base and founda-
tion perimeter drain shall discharge by gravity or mechan-
ical means into an approved drainage system that complies
with the California Plumbing Code.

Exception: Where a site is located in well-drained
gravel or sand/gravel mixture soils, a dedicated drain-
age system is not required.

SECTION 1806
PRESUMPTIVE LOAD-BEARING
VALUES OF SOILS

1806.1 Load combinations. The presumptive load-bearing
values provided in Table 1806.2 shall be used with the allow-
able stress design load combinations specified in Section
1605.3. The values of vertical foundation pressure and lateral
bearing pressure given in Table 1806.2 shall be permitted to
be increased by one-third where used with the alternative
basic load combinations of Section 1605.3.2 that include
wind or earthquake loads.

1806.2 Presumptive load-bearing values. The load-bearing
values used in design for supporting soils near the surface
shall not exceed the values specified in Table 1806.2 unless
data to substantiate the use of higher values are submitted and
approved. Where the building official has reason to doubt the
classification, strength or compressibility of the soil, the
requirements of Section 1803.5.2 shall be satisfied.

Presumptive load-bearing values shall apply to materials
with similar physical characteristics and dispositions. Mud,
organic silt, organic clays, peat or unprepared fill shall not be
assumed to have a presumptive load-bearing capacity unless
data to substantiate the use of such a value are submitted.

Exception: A presumptive load-bearing capacity shall be
permitted to be used where the building official deems the
load-bearing capacity of mud, organic silt or unprepared
fill is adequate for the support of lightweight or temporary
structures.

TABLE 1806.2
PRESUMPTIVE LOAD-BEARING VALUES

LATERAL BEARING LATERAL SLIDING RESISTANCE
VERTICAL FOUNDATION
CLASS OF MATERIALS PRESSURE (psf) (pstit bz::isfatﬁ.zl grade) | Coefficlent of friction* | Cohesion (psf)®

1. Crystalline bedrock 12,000 1,200 0.70 —
2. Sedimentary and foliated rock 4,000 400 0.35 —
3. Sandy gravel and gravel (GW and GP) 3,000 200 0.35 -
4. Sand, silty sand, clayey sand, silty gravel

and clayey gravel (SW, SP, SM, SC, GM 2,000 150 0.25 —

and GC)
5. Clay, sandy clay, silty clay, clayey silt, silt .

and sandy sift (CL, ML, MH and CH) 1,500 100 130

For SI: 1 pound per square foot = 0.0479kPa, 1 pound per square foot per foot = 0.157 kPa/m.
a. Coefficient to be multiplied by the dead load.
b. Cohesion value to be multiplied by the contact area, as limited by Section 1806.3.2.
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1806.3 Lateral load resistance. Where the presumptive val-
ues of Table 1806.2 are used to determine resistance to lateral
loads, the calculations shall be in accordance with Sections
1806.3.1 through 1806.3.4.

1806.3.1 Combined resistance. The total resistance to lat-
eral loads shall be permitted to be determined by combin-
ing the values derived from the lateral bearing pressure
and the lateral sliding resistance specified in Table 1806.2.
1806.3.2 Lateral sliding resistance limit. For clay, sandy
clay, silty clay, clayey silt, silt and sandy silt, the lateral
sliding resistance shall not exceed one-half the dead load.

1806.3.3 Increase for depth. The lateral bearing pres-
sures specified in Table 1806.2 shall be permitted to be
increased by the tabular value for each additional foot (305
mm}) of depth to a value that is not greater than 15 times
the tabular value.

1806.3.4 Increase for poles. Isolated poles for uses such
as flagpoles or signs and poles used to support buildings
that are not adversely affected by a '/-inch (12.7 mm)
motion at the ground surface due to short-term lateral
loads shall be permitted to be designed using lateral bear-
ing pressures equal to two times the tabular values.

SECTION 1807
FOUNDATION WALLS, RETAINING
WALLS AND EMBEDDED POSTS AND POLES

1807.1 Foundation walls. Foundation walls shall be designed
and constructed in accordance with Sections 1807.1.1 through
1807.1.6. Foundation walls shall be supported by foundations
designed in accordance with Section 1808.

1807.1.1 Design lateral soil loads. Foundation walls shall
be designed for the lateral soil loads set forth in Section
1610.

1807.1.2 Unbalanced backfill height. Unbalanced back-
fill height is the difference in height between the exterior
finish ground level and the lower of the top of the concrete
footing that supports the foundation wall or the interior
finish ground level. Where an interior concrete slab on
grade is provided and is in contact with the interior surface
of the foundation wall, the unbalanced backfill height shall
be permitted to be measured from the exterior finish
ground level to the top of the interior concrete slab.

1807.1.3 Rubble stone foundation walls. [OSHPD IR, 2
& 5] Not permitted by OSHPD. Foundation walls of rough
or random rubble stone shall be not less than 16 inches
(406 mm) thick. Rubble stone shall not be used for foun-
dation walls of structures assigned to Seismic Design Cat-
egory C,D,EorF.

1807.1.4 Permanent wood foundation systems.
[OSHPD IR, 2 & 5] Not permitted by OSHPD. Permanent
wood foundation systems shall be designed and installed
in accordance with AWC PWF. Lumber and plywood
shall be preservative treated in accordance with AWPA
Ul (Commodity Specification A, Special Requirement
4.2) and shall be identified in accordance with Section
2303.1.9.1.
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1807.1.5 Concrete and masonry foundation walls. Con-
crete and masonry foundation walls shall be designed in
accordance with Chapter 19 or 21, as applicable.

Exception: [OSHPD IR, 2 & 5] Not permitted by
OSHPD. Concrete and masonry foundation walls shall
be permitted to be designed and constructed in accor-
dance with Section 1807.1.6.

1807.1.6 Prescriptive design of concrete and masonry
foundation walls, [OSHPD IR, 2 & 5] Not permitted by
OSHPD. Concrete and masonry foundation walls that are
laterally supported at the top and bottom shall be permit-
ted to be designed and constructed in accordance with this
section.

1807.1.6.1 Foundation wall thickness. The thickness
of prescriptively designed foundation walls shall be not
less than the thickness of the wall supported, except
that foundation walls of not less than 8-inch (203 mm)
nominal width shall be permitted to support brick-
veneered frame walls and 10-inch-wide (254 mm) cav-
ity walls provided that the requirements of Section
1807.1.6.2 or 1807.1.6.3 are met.

1807.1.6.2 Concrete foundation walls. Concrete foun-
dation walls shall comply with the following:

1. The thickness shall comply with the requirements
of Table 1807.1.6.2.

2. The size and spacing of vertical reinforcement
shown in Table 1807.1.6.2 are based on the use
of reinforcement with a minimum yield strength
of 60,000 pounds per square inch (psi) (414
MPa). Vertical reinforcement with a minimum
yield strength of 40,000 psi (276 MPa) or 50,000
psi (345 MPa) shall be permitted, provided that
the same size bar is used and the spacing shown
in the table is reduced by multiplying the spacing
by 0.67 or 0.83, respectively.

W

. Vertical reinforcement, where required, shall be
placed nearest the inside face of the wall a dis-
tance, d, from the outside face (soil face) of the
wall. The distance, d, is equal to the wall thick-
ness, t, minus 1.25 inches (32 mm) plus one-half
the bar diameter, d,, [d =t - (1.25 + d, / 2)]. The
reinforcement shall be placed within a tolerance
of + %, inch (9.5 mm) where d is less than or
equal to 8 inches (203 mm) or £ '/, inch (12.7
mm) where d is greater than 8 inches (203 mm).

4. In lieu of the reinforcement shown in Table
1807.1.6.2, smaller reinforcing bar sizes with
closer spacings that provide an equivalent cross-
sectional area of reinforcement per unit length
shall be permitted.

5. Concrete cover for reinforcement measured from
the inside face of the wall shall be not less than */,
inch (19.1 mm). Concrete cover for reinforcement
measured from the outside face of the wall shall be
not less than 1'/, inches (38 mm) for No. 5 bars
and smaller, and not less than 2 inches (51 mm) for
larger bars.
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Concrete shall have a specified compressive

strength, f”, of not less than 2,500 psi (17.2 MPa).

. The unfactored axial load per linear foot of wall

shall not exceed 1.2 t f’, where 7 is the specified
wall thickness in inches.
1807.1,6.2.1 Seismic requirements, Based on the

seismic design category assigned to the structure in
accordance with Section 1613, concrete foundation

wall
ject

1

[S)

s designed using Table 1807.1.6.2 shall be sub-

to the following limitations:

. Seismic Design Categories A and B. Not less
than one No. 5 bar shall be provided around
window, door and similar sized openings. The
bar shall be anchored to develop f, in tension
at the corners of openings. '

. Seismic Design Categories C, D, E and F.
Tables shall not be used except as allowed for
plain concrete members in Section 1905.1.7.

TABLE 1807.1.6.2

SOILS AND FOUNDATIONS

1807.1.6.3 Masonry foundation walls, Masonry foun-
dation walls shall comply with the following:

L.

4.

The thickness shall comply with the require-
ments of Table 1807.1.6.3(1) for plain masonry
walls or Table 1807.1.6.3(2), 1807.1.6.3(3) or
1807.1.6.3(4) for masonry walls with reinforce-
ment.

Vertical reinforcement shall have a minimum
yield strength of 60,000 psi (414 MPa).

. The specitied location of the reinforcement shall

equal or exceed the effective depth distance, d,
noted in Tables 1807.1.6.3(2), 1807.1.6.3(3) and
1807.1.6.3(4) and shall be measured from the
face of the exterior (soil) side of the wall to the
center of the vertical reinforcement. The rein-
forcement shall be placed within the tolerances
specified in TMS 602, Article 3.4.B.11, of the
specified location.

Grout shall comply with Section 2103.3.

CONCRETE FOUNDATION WALLS"®

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)
MAXIMUM MAXIMUM Design lateral soll load® (psf per foot of depth)
WALL UNBALANCED 20 ] pre t %0
HEIGHT BACKFILL
({teet) HEIGHT® (feet) Minimum wall thickness (inches)
7.5 8.5 11.5 7.5 9.5 1.5 7.5 9.5 115
5 4 PC PC PC PC PC PC PC PC PC
5 PC PC PC PC PC PC PC PC PC
4 PC PC PC PC PC PC PC PC PC
6 5 PC PC PC PC PC PC PC PC PC
6 PC PC PC PC PC PC PC PC PC
4 PC PC PC PC PC PC PC PC PC
7 5 PC PC PC PC PC PC PC PC PC
6 PC PC PC PC PC PC #35 ar 48 PC PC
7 PC PC PC #5 at 46 PC PC #6 at 48 PC PC
4 PC PC PC PC PC PC PC PC PC
5 PC PC PC PC PC PC PC PC PC
8 6 PC PC PC PC PC PC #5at43 PC PC
7 PC PC PC #5 a4l PC PC #6ar43 PC PC
8 #5 at 47 PC PC #6 at 43 PC PC #6 at 32 #6at 44 PC
4 PC PC PC PC PC PC PC PC PC
5 PC PC PC PC PC PC PC PC PC
9 6 PC PC PC PC PC PC #5 at 39 PC PC
7 PC PC PC #5 at 37 PC PC #6 at 38 #5at 37 PC
8 #5 at 41 PC PC #6 at 38 #5 at 37 PC #7 at 39 #6at 39 #4 at 48
g #6 at 46 PC PC #7 at41 #6 at 41 PC #7 at 31 #7 at 41 #6 at 39
4 PC PC PC PC PC PC PC PC PC
5 PC PC PC PC PC PC PC PC PC
6 PC PC PC PC PC PC #5at 37 PC PC
10 7 PC PC PC #6 at 48 PC PC #6 at 35 #6 at 48 PC
8 #5 at 38 PC PC #7 at 47 #0 at 47 PC #7 at 35 #7 at 47 #6 at 45
gd #6 ar 4l #4 at 48 PC #7 at 37 #7 at 48 #4 at 48 #6 at 22 #7 at 37 #7 at 47
10¢ #7 at 45 #6 at 45 PC #7 at 31 #7 at 40 #6 at 38 #6 at 22 #7 at 30 #7 at 38

For SI: 1inch =254 mm, ! foot = 304.8 mm, 1 pound per square foot per foot = 0,157 kPa/m.

[

For design lateral soil loads, see Section 1610.

. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.2.

. PC = Plain Concrete.

d. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth
are not applicable (see Section 1610).

. For height of unbalanced backfill, see Section 1807.1.2.
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5. Concrete masonry units shall comply with
ASTM C90.

6. Clay masonry units shall comply with ASTM
C652 for hollow brick, except compliance with
ASTM C62 or ASTM (216 shall be permitted
where solid masonry units are installed in
accordance with Table 1807.1.6.3(1) for plain
masonry.

7. Masonry units shall be laid in running bond and
installed with Type M or S mortar in accor-
dance with Section 2103.2.1.

8. The unfactored axial load per linear foot of wall
shall not exceed 1.2 7 f*,, where ¢ is the specified
wall thickness in inches and f 'm is the specified
compressive strength of masonry in pounds per
square inch.

9. Not less than 4 inches (102 mm) of solid
masonty shall be provided at girder supports at
the top of hollow masonry unit foundation
walls.

10. Corbeling of masonry shall be in accordance
with Section 2104.1. Where an 8-inch (203 mm)
wall is corbeled, the top corbel shall not extend
higher than the bottom of the floor framing and
shall be a full course of headers not less than 6
inches (152 mm) in length or the top course bed
joint shall be tied to the vertical wall projection.
The tie shall be W2.8 (4.8 mm) and spaced at a
maximum horizontal distance of 36 inches (914
mm). The hollow space behind the corbelled
masonry shall be filled with mortar or grout.

1807.1.6.3.1 Alternative foundation wall rein-
forcement. In lieu of the reinforcement provisions
for masonry foundation walls in Table
1807.1.6.3(2), 1807.1.6.3(3) or 1807.1.6.3(4), alter-
native reinforcing bar sizes and spacings having an
equivalent cross-sectional area of reinforcement per
linear foot (mm) of wall shall be permitted to be
used, provided that the spacing of reinforcement
does not exceed 72 inches (1829 mm) and reinforc-
ing bar sizes do not exceed No. 11.

1807.1.6.3.2 Seismic requirements. Based on the
seismic design category assigned to the structure in
accordance with Section 1613, masonry foundation
walls designed using Tables 1807.1.6.3(1) through
1807.1.6.3(4) shall be subject to the following lim-
itations:

1. Seismic Design Categories A and B. No addi-

tional seismic requirements.

2. Seismic Design Category C. A design using
Tables 1807.1.6.3(1) through 1807.1.6.3(4) is
subject to the seismic requirements of Section
7.4.3 of TMS 402.

3. Seismic Design Category D. A design using
Tables 1807.1.6.3(2) through 1807.1.6.3(4) is
subject to the seismic requirements of Section
7.4.4 of TMS 402,

4. Seismic Design Categories E and F. A design
using  Tables 1807.1.6.3(2) through

1807.1.6.3(4) is subject to the seismic require-
ments of Section 7.4.5 of TMS 402.

TABLE 1807.1.6.3(1)
PLAIN MASONRY FOUNDATION WALLS®*>*

MINIMUM NOMINAL WALL THICKNESS (Inches)
MAXIMUMJZQI)‘L HEIGHT gﬁém}:& %’é?é;.ﬁl??;g Design lateral soil load® (psf per foot of depth)
30 45' 60
4 (or less) 8 8 8
7 5 8 10 10
6 10 12 10 (solid®)
7 12 10 (solid®) 10 (solid®)
4 (or less) 8 8 8
5 8 10 12
8 6 10 12 12 (solid®)
7 12 12 (solid®) Note d
8 10 (solid®) 12 (solid®) Note d
4 (or less) 8 8 8
5 8 10 12
9 6 12 12 12 (solid®)
7 12 (solid®) 12 (solid®) Note d
8 12 (solid®) Note d Note d
9° Note d Note d Note d

For SI: 1 inch =254 mm, | foot = 304.8 mm, | pound per square foot per foot = 0.157 kPa/m.

-e oo 0 oo

. For design lateral soil loads, see Section 1610,
. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3.
. Solid grouted hollow units or solid masonry units.

. A design in compliance with Chapter 21 or reinforcement in accordance with Table 1807.1.6.3(2) is required.
. For height of unbalanced backfill, see Section 1807.1.2.

. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth

are not applicable (see Section 1610).
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1807.2 Retaining walls. Retaining walls shall be designed in

accordance with Sections
[OSHPD IR, 2 & 5] Freestanding cantilever walls shall be
designed in accordance with Section 1807.2.4.

1807.2.1 through 1807.2.3.

1807.2.1 General. Retaining walls shall be designed to
ensure stability against overturning, sliding, excessive
foundation pressure and water uplift.

1807.2.2 Design lateral soil loads. Retaining walls shall
be designed for the lateral soil loads set forth in Section
1610. [OSHPD IR, 2 & 5] Retaining wall lateral soil
loads determined by a geotechnical investigation report
in accordance with Section 1803.5.12 and shall not be
less than 80 percent of the lateral soil loads determined
in accordance with Section 1610. For use with the load
combinations, lateral soil loads due to gravity load sur-
charge shall be considered gravity loads and seismic
earth pressure increases due to earthquake shall be con-
sidered as seismic loads. For structures assigned to Seis-

SOILS AND FOUNDATIONS

walls supporting more than 6 feet (1829 mm) of backfill
height shall incorporate the additional seismic lateral
earth pressure in accordance with the geotechnical inves-
tigation where required in Section 1803.2.

1807.2.3 Safety factor. Retaining walls shall be
designed to resist the lateral action of soil to produce
sliding and overturning with a minimum safety factor of
1.5 in each case. The load combinations of Section 1605
shall not apply to this requirement. Instead, design shall
be based on 0.7 times nominal earthquake loads, 1.0
times other nominal loads, and investigation with one or
more of the variable loads set to zero. The safety factor
against lateral sliding shall be taken as the available soil
resistance at the base of the retaining wall foundation
divided by the net lateral force applied to the retaining
wall.

Exception: Where earthquake loads are included, the
minimum safety factor for retaining wall sliding and

| mic Design Category D, E, or F, the design of retaining overturning shall be 1.1.

TABLE 1807.1.6.3(2)
8-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d > 5 INCHES*>°

MAXIMUM UNBALANCED MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (Inches)
MAXIMUM WALL HEIGHT Design lateral soll load"
{feet-inches) BA%‘:‘;{{"; ;:g;’;’”ﬂ (psfg per foot of depth)
30° 45° 60
4-0 (or less) #4 at 48 #4 at 48 #4at 48
7.4 5-0 #4 at 48 #4 at 48 #4 at 48
6-0 #4 at 48 #5 at 48 #5 at 48
7-4 #5 at 48 #6 at 48 #7 at 48
4-0 (or less) #4 a1 48 #4 at 48 #4 at 48
: 5-0 #4 at 48 #4 at 48 #4 at 48
8-0 6-0 #4 at 48 #5 at 48 #5at 48
7-0 #5 at 48 #6 at 48 #7 at 48
8-0 #5 ar 48 #6 at 48 #7 at 48
4-0 (or less) #4 at 48 #4 3t 48 #4 at 48
5-0 #4 at 48 #4 at 48 #5at 48
8-8 6-0 #4 at 48 #5 a1 48 #6 at 48
7-0 #5at 48 #6 at 48 #7 at 48
8-8° #6 at 48 #7 at 48 #3 at 48
4-0 (or less) #4 at 48 #4 at 48 #4 at 48
5-0 #4 at 48 #4 ar 48 #5at 48
9-4 6-0 #4 at 48 #5 at 48 #6 at 48
7-0 #5 at 48 #6 at 48 #7 at 48
8-0 #0 at 48 #7 at 48 #8at 48
9-4° #7 at 48 #8 at 48 #9 at 48
4-0 (or less) #4 at 48 #4 at 48 #4at 48
5-0 #4 at 48 #4 at 48 #5at 48
6-0 #4 at 48 #5ar48 #6 at 48
10-0 7-0 #5 at 48 #6 at 48 #7at 48
8-0 #6 at 48 #7 at 48 #8 at 48
9-0° #7 at 48 #8 ar 48 #9 at 48
10-0¢ #7 at 48 #9 ar 48 #9 at 48

For SL 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157 kPa/m.

a. For design lateral soil loads, see Section 1610.

. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3.

. For alternative reinforcement, see Section 1807.1.6.3.1.

. For height of unbalanced backfill, see Section 1807.1.2,

. Where unbalanced backfill height exceeds § feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth
are not applicable. See Section 1610.

¢ oL O oo
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1807.2.4 Freestanding Cantilever Walls. [OSHPD IR, 2
& 5] A stability check against the possibility of overturn-

1807.3.1 Limitations. The design procedures outlined in
this section are subject to the following limitations:

ing shall be performed for isolated spread footings which
support freestanding cantilever walls. The stability check
shall be made by dividing R, used for the wall by 2.0. The
allowable soil pressure may be doubled for this evalua-
tion.

1. The frictional resistance for structural walls and
slabs on silts and clays shall be limited to one-half of
the normal force imposed on the soil by the weight
of the footing or slab.

2. Posts embedded in earth shall not be used to provide
lateral support for structural or nonstructural materi-
als such as plaster, masonry or concrete unless brac-
ing is provided that develops the limited deflection
required.

Wood poles shall be treated in accordance with AWPA

Ul for sawn timber posts (Commodity Specification A,
Use Category 4B) and for round timber posts (Commodity
Specification B, Use Category 4B).
1807.3.2 Design criteria. The depth to resist lateral loads
shall be determined using the design criteria established in
Sections 1807.3.2.1 through 1807.3.2.3, or by other meth-
ods approved by the building official.

Exception: For overturning about the principal axis of
rectangular footings with symmetrical vertical loading
and the design lateral force applied, a triangular or
trapezoidal soil pressure distribution which covers the
Jull width of the footing will meet the stability require-
ment.

1807.3 Embedded posts and poles. Designs to resist both
axial and lateral loads employing posts or poles as columns
embedded in earth or in concrete footings in earth shall be in
accordance with Sections 1807.3.1 through 1807.3.3.

TABLE 1807.1.6.3(3)
10-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d 2 6.75 INCHES #»°

MAXIMUM WALL HEIGHT MA;(LMUM UNBALANEED MINIMUM VERTICAL HE!NFORCEME:\IT BAR SIZE AND SPACING (inches)
(feet-inches) CKFILL HEIGHT Design lateral soli foad® (pst per foot of depth)

(feet-inches) 307 25 80

4-0 (or less) #4 at 56 #4 at 56 #4 at 56

7.4 5-0 #4 at 56 #4 at 56 #4 at 56

6-0 #4 at 56 #4 at 56 #5 at 56

7-4 #4 at 56 #5 at 56 #6 at 56

4-0 (or less) #4 at 56 #4 at 56 #4 at 56

5-0 #4 at 56 #4 at 56 #4 at 56

8-0 6-0 #4 at 56 #4 at 56 #5 at 56

7-0 #4 at 56 #5 at 56 #6 at 56

8-0 #5 at 56 #6 at 56 #7 at 56

4-0 (or less) #4 at 56 #4 at 56 #4 at 56

5-0 #4 at 56 #4 at 56 #4 at 56

8-8 6-0 #4 at 56 #4 at 56 #5 at 56

7-0 #4 at 56 #5 at 56 #6 at 56

8-8° #5 at 56 #7 at 56 #8 at 56

4-0 (or less) #4 at 56 #4 at 56 #4 at 56

5-0 #4 at 56 #4 at 56 #4 at 56

9.4 6-0 #4 at 56 #5 at 56 #5 at 56

7-0 #4 at 56 #5 at 56 #6 at 56

8-0 #5 at 56 #6 at 56 #7 at 56

9-4¢ #6 at 56 #7 at 56 #7 at 56

4-0 (or less) #4 at 56 #4 at 56 #4 at 56

5-0 #4 at 56 #4 at 56 #4 at 56

6-0 #4 at 56 #5 at 56 #5 at 56

10-0 7-0 #5 at 56 #6 at 56 #7 at 56

8-0 #5 at 56 #7 at 56 #8 at 56

9-0° #6 at 56 #7 at 56 #9 at 56

10-0¢ #7 at 56 #8 at 56 #9 at 56

For SL: | inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 1.157 kPa/m.

a. For design lateral soil loads, see Section 1610.

. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3.
. For alternative reinforcement, see Section 1807.1.6.3.1.

. For height of unbalanced backfill, see Section 1807.1.2.

. Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth
are not applicable. See Section 1610,

[ =V eI o
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1807.3.2.1 Nonconstrained. The following formula
shall be used in determining the depth of embedment
required to resist lateral loads where lateral constraint is
not provided at the ground surface, such as by a rigid
floor or rigid ground surface pavement, and where lat-
eral constraint is not provided above the ground sur-
face, such as by a s+tructural diaphragm.

d=0.5A{1+[1 + (4.36h/A)]"*}(Equation 18-1)

where:

A = 2.34P/Sb).

b = Diameter of round post or footing or diagonal
dimension of square post or footing, feet (m).

d = Depth of embedment in earth in feet (m) but not
over 12 feet (3658 mm) for purpose of computing
lateral pressure.

h = Distance in feet (m) from ground surface to point
of application of *P.”

P = Applied lateral force in pounds (kIN).
S, = Allowable lateral soil-bearing pressure as set

SOILS AND FOUNDATIONS

third the depth of embedment in pounds per
square foot (psf) (kPa).
1807.3.2.2 Constrained. The following formula shall be
used to determine the depth of embedment required to
resist lateral loads where lateral constraint is provided at
the ground surface, such as by a rigid floor or pavement.

425Ph
Sib

(Equation 18-2)

or alternatively

d= 4.25M,
S3b

where:

M, = Moment in the post at grade, in foot-pounds
(kN-m).

S, = Allowable lateral soil-bearing pressure as set forth
in Section 1806.2 based on a depth equal to the
depth of embedment in pounds per square foot
(kPa).

(Equation 18-3)

forth in Section 1806.2 based on a depth of one-

TABLE 1807.1.6.3(4)
12-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d = 8.75 INCHES® "¢

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)
MAXIMUM UNBALANCED
MAX""‘(&’Q?’,Q‘A: S’;E'GHT BACKFILL HEIGHT® Design lateral soil load® (pst per foot of depth)

{feet-inches) 30° 45° 80
4 (or less) #4at72 #4 at 72 #4at72
7.4 5-0 #4at 72 #4 at 72 #4 at 72
6-0 #4at72 #4at72 #5at72
7-4 #4at72 #5at72 #6 at72
4 (or less) #4 a1 72 #4at72 #4ar72
5-0 #4at72 #4at 72 #4 at72
8-0 6-0 #4at72 #4 at 72 #5 at72
7-0 #4 at 72 #5at72 #6 at 72
8-0 #5at 72 #6at72 #8at72
4 (or less) #4at72 #4at 72 #4 at72
5-0 #4at 72 #4 at 72 #4 at72
3-8 6-0 #4at72 #4 at 72 #3at72
7-0 #4at 72 #5at72 #6 at72
8-8° #5at72 #7at72 #3 at 72
4 (or less) #4at72 #4at72 #4 at72
5-0 #4at72 #4at72 #4 at72
9.4 6-0 #4at72 #5at72 #3at72
7-0 #adat 72 #5at72 #6at72
8-0 #5a172 #6at72 #7 at 72
9-4° #6a172 #7 at 72 #8 at 72
4 (or less) #4at72 #4at 72 #4 at72
5-0 #4ar72 #4at72 #4at72
6-0 #4ar72 #5ar72 #5at72
10-0 7-0 #4at72 #6at72 #6 at 72
8-0 #5at72 #6at72 #7 at 72
9-0¢ #6 at 72 #7 at 72 #8 at72
10-0° #7 at 72 #8at 72 #9 at 72

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, | pound per square foot per foot = 0.157 kPa/m.

a. For design lateral soil loads, see Section 1610.

b. Provisions for this table are based on design and construction requirements specified in Section 1807.1.6.3.

¢. For alternative reinforcement, see Section 1807.1.6.3.1.

d. For height of unbalanced backfill, see Section 1807.1.2.

e Where unbalanced backfill height exceeds 8 feet and design lateral soil loads from Table 1610.1 are used, the requirements for 30 and 45 psf per foot of depth
are not applicable. See Section 1610,

2019 CALIFORNIA BUILDING CODE 155



SOILS AND FOUNDATIONS

1807.3.2.3 Vertical load. The resistance to vertical
loads shall be determined using the vertical foundation
pressure set forth in Table 1806.2.

1807.3.3 Backfill. The backfill in the annular space
around columns not embedded in poured footings shall be
by one of the following methods:

1. Backfill shall be of concrete with a specified com-
pressive strength of not less than 2,000 psi (13.8
MPa). The hole shall be not less than 4 inches (102
mm) larger than the diameter of the column at its
bottom or 4 inches (102 mm) larger than the diago-
nal dimension of a square or rectangular column.

2. Backfill shall be of clean sand. The sand shall be
thoroughly compacted by tamping in layers not
more than 8 inches (203 mm) in depth.

3. Backfill shall be of controlled low-strength material
(CLSM).

SECTION 1808
FOUNDATIONS

1808.1 General. Foundations shall be designed and con-
structed in accordance with Sections 1808.2 through 1808.9.
Shallow foundations shall satisfy the requirements of Section
1809. Deep foundations shall satisfy the requirements of Sec-
tion 1810.

1808.2 Design for capacity and settlement. Foundations
shall be so designed that the allowable bearing capacity of the
soil is not exceeded, and that differential settlement is mini-
mized. Foundations in areas with expansive soils shall be
designed in accordance with the provisions of Section
1808.6.

1808.3 Design loads. Foundations shall be designed for the
most unfavorable effects due to the combinations of loads
specified in Section 1605.2 or 1605.3. The dead load is per-
mitted to include the weight of foundations and overlying fill.
Reduced live loads, as specified in Sections 1607.11 and
1607.13, shall be permitted to be used in the design of foun-
dations.

1808.3.1 Seismic overturning. Where foundations are
proportioned using the load combinations of Section
1605.2 or 1605.3.1, and the computation of seismic over-
turning effects is by equivalent lateral force analysis or
modal analysis, the proportioning shall be in accordance
with Section 12.13.4 of ASCE 7.

1808.3.2 Surcharge. Fill or other surcharge loads shall
not be placed adjacent to any building or structure unless
such building or structure is capable of withstanding the
additional loads caused by the fill or the surcharge. Exist-
ing footings or foundations that will be affected by any
excavation shall be underpinned or otherwise protected
against settlement and shall be protected against detrimen-
tal lateral or vertical movement or both.
Exception: Minor grading for landscaping purposes
shall be permitted where done with walk-behind equip-
ment, where the grade is not increased more than 1 foot
(305 mm) from original design grade or where
approved by the building official.
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1808.4 Vibratory loads. Where machinery operations or
other vibrations are transmitted through the foundation, con-
sideration shall be given in the foundation design to prevent
detrimental disturbances of the soil.

1808.5 Shifting or moving soils. Where it is known that the
shallow subsoils are of a shifting or moving character, foun-
dations shall be carried to a sufficient depth to ensure stabil-
ity.

1808.6 Design for expansive soils. Foundations for buildings
and structures founded on expansive soils shall be designed
in accordance with Section 1808.6.1 or 1808.6.2.

Exception: Foundation design need not comply with Sec-
tion 1808.6.1 or 1808.6.2 where one of the following con-
ditions is satisfied:

1. The soil is removed in accordance with Section
1808.6.3.

2. The building official approves stabilization of the
soil in accordance with Section 1808.6.4.

1808.6.1 Foundations. Foundations placed on or within
the active zone of expansive soils shall be designed to
resist differential volume changes and to prevent structural
damage to the supported structure. Deflection and racking
of the supported structure shall be limited to that which
will not interfere with the usability and serviceability of
the structure.

Foundations placed below where volume change
occurs or below expansive soil shall comply with the fol-
lowing provisions:

1. Foundations extending into or penetrating expansive

soils shall be designed to prevent uplift of the sup-
ported structure.

o]

. Foundations penetrating expansive soils shall be
designed to resist forces exerted on the foundation
due to soil volume changes or shall be isolated from
the expansive soil.

1808.6.2 Slab-on-ground foundations. Moments, shears
and deflections for use in designing slab-on-ground, mat
or raft foundations on expansive soils shall be determined
in accordance with WRI/CRSI Design of Slab-on-Ground
Foundations or PTI DC 10.5. Using the moments, shears
and deflections determined above, nonprestressed slabs-
on-ground, mat or raft foundations on expansive soils shall
be designed in accordance with WRI/CRSI Design of
Slab-on-Ground Foundations and post-tensioned slab-on-
ground, mat or raft foundations on expansive soils shall be
designed in accordance with PTI DC 10.5. It shall be per-
mitted to analyze and design such slabs by other methods
that account for soil-structure interaction, the deformed
shape of the soil support, the plate or stiffened plate action
of the slab as well as both center lift and edge lift condi-
tions. Such alternative methods shall be rational and the
basis for all aspects and parameters of the method shall be
available for peer review,

1808.6.3 Removal of expansive soil. Where expansive
soil is removed in lieu of designing foundations in accor-
dance with Section 1808.6.1 or 1808.6.2, the soil shall be
removed to a depth sufficient to ensure a constant moisture
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content in the remaining soil. Fill material shall not con-
tain expansive soils and shall comply with Section 1804.5
or 1804.6.

Exception: Expansive soil need not be removed to the
depth of constant moisture, provided that the confining
pressure in the expansive soil created by the fill and
supported structure exceeds the swell pressure.

1808.6.4 Stabilization. Where the active zone of expan-
sive soils is stabilized in lieu of designing foundations in
accordance with Section 1808.6.1 or 1808.6.2, the soil
shall be stabilized by chemical, dewatering, presaturation
or equivalent techniques.

1808.7 Foundations on or adjacent to slopes. The place-
ment of buildings and structures on or adjacent to slopes
steeper than one unit vertical in three units horizontal (33.3-
percent slope) shall comply with Sections 1808.7.1 through
1808.7.5.
1808.7.1 Building clearance from ascending slopes. In
general, buildings below slopes shall be set a sufficient
distance from the slope to provide protection from slope

SOILS AND FOUNDATIONS

1808.7.3 Pools. The setback between pools regulated by
this code and slopes shall be equal to one-half the building
footing setback distance required by this section. That por-
tion of the pool wall within a horizontal distance of 7 feet
(2134 mm) from the top of the slope shall be capable of
supporting the water in the pool without soil support.

1808.7.4 Foundation elevation. On graded sites, the top
of any exterior foundation shall extend above the elevation
of the street gutter at point of discharge or the inlet of an
approved drainage device not less than 12 inches (305
mm) plus 2 percent. Alternate elevations are permitted
subject to the approval of the building official, provided
that it can be demonstrated that required drainage to the
point of discharge and away from the structure is provided
at all locations on the site.

1808.7.5 Alternate setback and clearance. Alternate set-
backs and clearances are permiited, subject to the approval
of the building official. The building official shall be per-
mitted to require a geotechnical investigation as set forth
in Section 1803.5.10.

drainage, erosion and shallow failures. Except as provided
in Section 1808.7.5 and Figure 1808.7.1, the following cri-
teria will be assumed to provide this protection. Where the

1808.8 Concrete foundations. The design, materials and
construction of concrete foundations shall comply with Sec-
tions 1808.8.1 through 1808.8.6 and the provisions of Chap-
ter 19.

existing slope is steeper than one unit vertical in one unit
horizontal (100-percent slope), the toe of the slope shall be
assumed to be at the intersection of a horizontal plane
drawn from the top of the foundation and a plane drawn
tangent to the slope at an angle of 45 degrees (0.79 rad) to
the horizontal. Where a retaining wall is constructed at the
toe of the slope, the height of the slope shall be measured
from the top of the wall to the top of the slope.

1808.7.2 Foundation setback from descending slope
surface. Foundations on or adjacent to slope surfaces shall
be founded in firm material with an embedment and set
back from the slope surface sufficient to provide vertical
and lateral support for the foundation without detrimental
settlement. Except as provided for in Section 1808.7.5 and
Figure 1808.7.1, the following setback is deemed adequate
to meet the criteria. Where the slope is steeper than 1 unit
vertical in 1 unit horizontal (100-percent slope), the
required setback shall be measured from an imaginary
plane 45 degrees (0.79 rad) to the horizontal, projected
upward from the toe of the slope.

FACE OF
STRUCTURE

e

TOE OF
1/\ SLOPE
s
=,

Exception: [OSHPD IR, 2 & 5] Not permitted by OSHPD.
Where concrete footings supporting walls of light-frame
construction are designed in accordance with Table 1809.7,
a specific design in accordance with Chapter 19 is not
required.

1808.8.1 Concrete or grout strength and mix propor-
tioning. Concrete or grout in foundations shall have a
specified compressive strength (f’.) not less than the larg-
est applicable value indicated in Table 1808.8.1.

Where concrete is placed through a funnel hopper at the
top of a deep foundation element, the concrete mix shall
be designed and proportioned so as to produce a cohesive
workable mix having a slump of not less than 4 inches
(102 mm) and not more than 8 inches (204 mm). Where
concrete or grout is to be pumped, the mix design includ-
ing slump shall be adjusted to produce a pumpable mix-
ture.

FACE OF
" FOOTING

TOP OF
SLOPE 1/\r

AT LEAST THE SMALLER
OF H/3AND 40 FEET

T

AT LEAST THE SMALLER OF H/2 AND 15 FEET

For SI: 1 foot = 304.8 mm.

FIGURE 1808.7.1
FOUNDATION CLEARANCES FROM SLOPES

2019 CALIFORNIA BUILDING CODE

157



SOILS AND FOUNDATIONS

TABLE 1808.8.1

MINIMUM SPECIFIED COMPRESSIVE STRENGTH £’ OF CONCRETE OR GROUT

FOUNDATION ELEMENT OR CONDITION SPECIFIED COMPRESSIVE STRENGTH, ',

1. Foundations for structures assigned to Seismic Design Category A, B or C, 2.500 psi

[OSHPD IR, 2 & 5] Not permitted by OSHPD. PP
2a. Foundations for Group R or U occupancies of light-frame construction, two stories or less in

height, assigned to Seismic Design Category D, E or F. 2,500 psi

[OSHPD IR, 2 & 5] Not permitted by OSHPD.
2b. Foundations for other structures assigned to Seismic Design Category D, E or F 3.000 psi
3. Precast nonprestressed driven piles 4,000 psi
4. Socketed drilled shafts 4,000 psi
5. Micropiles 4,000 psi
6. Precast prestressed driven piles 5,000 psi

For SI: 1 pound per square inch = 0.00689 MPa.

TABLE 1808.8.2
MINIMUM CONCRETE COVER

FOUNDATION ELEMENT OR CONDITION

MINIMUM COVER

1. Shallow foundations

In accordance with Section 20.6 of ACI 318

2. Precast nonprestressed deep foundation elements
Exposed to seawater
Not manufactured under plant conditions
Manufactured under plant control conditions

3inches
2 inches
In accordance with Section 20.6.1.3.3 of ACI 318

3. Precast prestressed deep foundation elements
Exposed to seawater
Other

2.5 inches
In accordance with Section 20.6.1.3.3 of ACI 318

4. Cast-in-place deep foundation elements not enclosed by a steel pipe, tube or permanent casing

2.5 inches

5. Cast-in-place deep foundation elements enclosed by a stee! pipe, tube or permanent casing

1 inch

6. Structural steel core within a steel pipe, tube or permanent casing

2 inches

7. Cast-in-place drilled shafts enclosed by a stable rock socket

1.5 inches

For SI: | inch =25.4 mm.

1808.8.2 Concrete cover. The concrete cover provided
for prestressed and nonprestressed reinforcement in foun-
dations shall be not less than the largest applicable value
specified in Table 1808.8.2. Longitudinal bars spaced less
than 1'/, inches (38 mm) clear distance apart shall be con-
sidered to be bundled bars for which the concrete cover
provided shall be not less than that required by Section
20.6.1.3.4 of ACI 318. Concrete cover shall be measured
from the concrete surface to the outermost surface of the
steel to which the cover requirement applies. Where con-
crete is placed in a temporary or permanent casing or a
mandrel, the inside face of the casing or mandrel shall be
considered to be the concrete surface.

1808.8.3 Placement of concrete. Concrete shall be
placed in such a manner as to ensure the exclusion of any
foreign matter and to secure a full-size foundation. Con-
crete shall not be placed through water unless a tremie or
other method approved by the building official is used.
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Where placed under or in the presence of water, the con-
crete shall be deposited by approved means to ensure
minimum segregation of the mix and negligible turbu-
lence of the water. Where depositing concrete from the
top of a deep foundation element, the concrete shall be
chuted directly into smooth-sided pipes or tubes or
placed in a rapid and continuous operation through a fun-
nel hopper centered at the top of the element.

1808.8.4 Protection of concrete. Concrete foundations
shall be protected from freezing during depositing and
for a period of not less than 5 days thereafter. Water
shall not be allowed to flow through the deposited con-
crete.

1808.8.5 Forming of concrete. Concrete foundations are
permitted to be cast against the earth where, in the opinion
of the building official, soil conditions do not require
formwork. Where formwork is required, it shall be in
accordance with Section 26.11 of ACI 318.
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1808.8.6 Seismic requirements, [OSHPD IR, 2 & 5] Sece
Section 1905 for additional requirements for foundations
of structures assigned to Seismic Design Category D, E or
F.

For structures assigned to Seismic Design Category D,
E or F, provisions of Section 18.13 of ACI 318 shall apply
where not in conflict with the provisions of Sections 1808
through 1810.

Exceptions: [OSHPD IR, 2 & 5] Not permitted by
OSHPD.

1. Detached one- and two-family dwellings of light-
frame construction and two stories or less above
grade plane are not required to comply with the
provisions of Section 18.13 of ACI 318.

2. Section 18.13.4.3(a) of ACI 318 shall not apply.

1808.9 Vertical masonry foundation elements. Vertical
masonry foundation elements that are not foundation piers as
defined in Section 202 shall be designed as piers, walls or
columns, as applicable, in accordance with TMS 402.

SECTION 1809
SHALLOW FOUNDATIONS

1809.1 General. Shallow foundations shall be designed and
constructed in accordance with Sections 1809.2 through
1809.13.

1809.2 Supporting soils. Shallow foundations shall be built
on undisturbed soil, compacted fill material or controlled
low-strength material (CLSM). Compacted fill material shall
be placed in accordance with Section 1804.5. CLSM shall be
placed in accordance with Section 1804.6.

1809.3 Stepped footings. The top surface of footings shall be
level, The bottom surface of footings shall be permitted to
have a slope not exceeding one unit vertical in 10 units hori-
zontal (10-percent slope). Footings shall be stepped where it
is necessary to change the elevation of the top surface of the
footing or where the surface of the ground slopes more than
one unit vertical in 10 units horizontal (10-percent slope).

[OSHPD IR, 2 & 5] Individual steps in continuous footings
shall not exceed 18 inches (457 mm) in height and the slope
of a series of such steps shall not exceed 1 unit vertical to 2
units horizontal (50-percent slope) unless otherwise recom-
mended by a geotechnical report. The steps shall be detailed
on the drawings. The local effects due to the discontinuity of
the steps shall be considered in the design of the foundation.

1809.4 Depth and width of footings. The minimum depth of
footings below the undisturbed ground surface shall be 12
inches (305 mm). Where applicable, the requirements of Sec-
tion 1809.5 shall be satisfied. The minimum width of footings
shall be 12 inches (305 mm).

1809.5 Frost protection. Except where otherwise protected
from frost, foundations and other permanent supports of
buildings and structures shall be protected from frost by one
or more of the following methods:

1. Extending below the frost line of the locality.
2. Constructing in accordance with ASCE 32.
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3. Erecting on solid rock.

Exception: Free-standing buildings meeting all of the
following conditions shall not be required to be pro-
tected:
1. Assigned to Risk Category L
2. Area of 600 square feet (56 m*) or less for light-
frame construction or 400 square feet (37 m?) or
less for other than light-frame construction.

3. Eave height of 10 feet (3048 mm) or less.

Shallow foundations shall not bear on frozen soil unless
such frozen condition is of a permanent character.

1809.6 Location of footings. Footings on granular soil shall
be so located that the line drawn between the lower edges of
adjoining footings shall not have a slope steeper than 30
degrees (0.52 rad) with the horizontal, unless the material
supporting the higher footing is braced or retained or other-
wise laterally supported in an approved manner or a greater
slope has been properly established by engineering analysis.
1809.7 Prescriptive footings for light-frame construction.
[OSHPD IR, 2 & 5] Not permitted by OSHPD. Where a spe-
cific design is not provided, concrete or masonry-unit footings
supporting walls of light-frame construction shall be permitted
to be designed in accordance with Table 1809.7.
TABLE 1808.7

PRESCRIPTIVE FOOTINGS SUPPORTING
WALLS OF LIGHT-FRAME CONSTRUCTION®® = de

NUMBER OF FLOORS WIDTH OF THICKNESS OF
SUPPORTED BY THE FOOTING' | FOOTING (inches) | FOOTING (inches)
1 12 6
2 15 6
3 18 g

For SI: | inch = 25.4 mm, | foot = 304.8 mm.

a. Depth of footings shall be in accordance with Section 1809.4.

b. The ground under the floor shall be permitted to be excavated to the
elevation of the top of the footing.

c. Interior stud-bearing walls shall be permitted to be supported by isolated
footings. The footing width and length shall be twice the width shown in
this table, and footings shall be spaced not more than 6 feet on center,

d. See Section 1905 for additional requirements for concrete footings of
structores assigned to Seismic Design Category C, D, Eor F.

e. For thickness of foundation walls, see Section 1807.1.6.

f. Pootings shall be permitted to support a roof in addition to the stipulated
number of floors. Footings supporting roof only shall be as required for
supporting one floor.

g. Plain concrete footings for Group R-3 occupancies shall be permitted to
be 6 inches thick.

1809.8 Plain concrete footings. [OSHPD IR, 2 & 5] Not
permitted by OSHPD. The edge thickness of plain concrete
footings supporting walls of other than light-frame construc-
tion shall be not less than 8 inches (203 mm) where placed on
soil or rock.
Exception: For plain concrete footings supporting Group
R-3 occupancies, the edge thickness is permitted to be 6
inches (152 mm), provided that the footing does not
extend beyond a distance greater than the thickness of the
footing on either side of the supported wall.

1809.9 Masonry-unit footings. [OSHPD IR, 2 & 5] Not
permitted by OSHPD. The design, materials and construction
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of masonry-unit footings shall comply with Sections 1809.9.1
and 1809.9.2, and the provisions of Chapter 21.

Exception: Where a specific design is not provided,
masonry-unit footings supporting walls of light-frame
construction shall be permitted to be designed in accor-
dance with Table 1809.7.

1809.9.1 Dimensions. Masonry-unit footings shall be laid
in Type M or S mortar complying with Section 2103.2.1
and the depth shall be not less than twice the projection
beyond the wall, pier or column. The width shall be not
less than 8 inches (203 mm) wider than the wall supported
thereon.

1809.9.2 Offsets. The maximum offset of each course in
brick foundation walls stepped up from the footings shall
be 1'/, inches (38 mm) where laid in single courses, and 3
inches (76 mm) where laid in double courses.

1809.10 Pier and curtain wall foundations. Except in Seis-
mic Design Categories D, E and F, pier and curtain wall foun-
dations shall be permitted to be used to support light-frame
construction not more than two stories above grade plane,
provided that the following requirements are met:

1. All load-bearing walls shall be placed on continuous
concrete footings bonded integrally with the exterior
wall footings.

2. The minimum actual thickness of a load-bearing
masonry wall shall be not less than 4 inches (102 mm)
nominal or 3%, inches (92 mm) actual thickness, and
shall be bonded integrally with piers spaced 6 feet
(1829 mm) on center {0.c.).

3. Piers shall be constructed in accordance with Chapter
21 and the following:

3.1. The unsupported height of the masonry piers
shall not exceed 10 times their least dimension.

3.2. Where structural clay tile or hollow concrete
masonry units are used for piers supporting
beams and girders, the cellular spaces shall be
filled solidly with concrete or Type M or S mor-
tar.

Exception: Unfilled hollow piers shall be
permitted where the unsupported height of
the pier is not more than four times its least
dimension,

3.3. Hollow piers shall be capped with 4 inches (102
mm) of solid masonry or concrete or the cavi-
ties of the top course shall be filled with con-
crete or grout.

4. The maximum height of a 4-inch (102 mm) load-bear-
ing masonry foundation wall supporting wood frame
walls and floors shall not be more than 4 feet (1219
mm) in height.

5. The unbalanced fill for 4-inch (102 mm) foundation
walls shall not exceed 24 inches (610 mm) for solid
masonry, nor 12 inches (305 mm) for hollow masonry.

1809.11 Steel grillage footings. Grillage footings of struc-
tural steel elements shall be separated with approved steel
spacers and be entirely encased in concrete with not less than
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6 inches (152 mm) on the bottom and not less than 4 inches
{102 mm) at all other points. The spaces between the shapes
shall be completely filled with concrete or cement grout.

1809.12 Timber footings. [OSHPD IR, 2 & 5] Not permit-
ted by OSHPD. Timber footings shall be permitted for build-
ings of Type V construction and as otherwise approved by the
building official. Such footings shall be treated in accordance
with AWPA Ul (Commodity Specification A, Use Category
4B). Treated timbers are not required where placed entirely
below permanent water level, or where used as capping for
wood piles that project above the water level over submerged
or marsh lands. The compressive stresses perpendicular to
grain in untreated timber footings supported on treated piles
shall not exceed 70 percent of the allowable stresses for the
species and grade of timber as specified in the ANSIVAWC
NDS.

1809.13 Footing seismic ties. Where a structure is assigned
to Seismic Design Category D, E or F, individual spread foot-
ings founded on soil defined in Chapter 20 of ASCE 7 as Site
Class E or F shall be interconnected by ties. Unless it is
demonstrated that equivalent restraint is provided by rein-
forced concrete beams within slabs on grade or reinforced
concrete slabs on grade, ties shall be capable of carrying, in
tension or compression, a force equal to the lesser of the
product of the larger footing design gravity load times the
seismic coefficient, Sy, divided by 10 and 25 percent of the
smaller footing design gravity load.

1809.14 Pipes and Trenches. [OSHPD IR, 2 & 5] Unless
otherwise recommended by the soils report, open or back-
filled trenches parallel with a footing shall not be below a
plane having a downward slope of 1 unit vertical to 2 units
horizontal (50-percent slope) from a line 9 inches (229 mm)
above the bottom edge of the footing, and not closer than 18
inches (457 mm) from the face of such footing.

Where pipes cross under footings, the footings shall be
specially designed. Pipe sleeves shall be provided where
pipes cross through footings or footing walls and sleeve
clearances shall provide for possible footing settlement, but
not less than I inch (25 mm) all around pipe.

Exception: Alternate trench locations and pipe clearances
shall be permitted when approved by registered design
professional in responsible charge and the enforcement
agent.

SECTION 1810
DEEP FOUNDATIONS

1810.1 General. Deep foundations shall be analyzed,
designed, detailed and installed in accordance with Sections
1810.1 through 1810.4.

1810.1.1 Geotechnical investigation. Deep foundations
shall be designed and installed on the basis of a geotechni-
cal investigation as set forth in Section 1803.

1810.1.2 Use of existing deep foundation elements.
Deep foundation elements left in place where a structure
has been demolished shall not be used for the support of
new construction unless satisfactory evidence is submitted
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to the building official, which indicates that the elements
are sound and meet the requirements of this code. Such
elements shall be load tested or redriven to verify their
capacities. The design load applied to such elements shall
be the lowest allowable load as determined by tests or
redriving data.

1810.1.3 Deep foundation elements classified as col-
umns. Deep foundation elements standing unbraced in air,
water or fluid soils shall be classified as columns and
designed as such in accordance with the provisions of this
code from their top down to the point where adequate lat-
eral support is provided in accordance with Section
1810.2.1.

Exception: Where the unsupported height to least hori-
zontal dimension of a cast-in-place deep foundation
element does not exceed three, it shall be permitted to
design and construct such an element as a pedestal in
accordance with ACI 318.

1810.1.4 Special types of deep foundations. The use of
types of deep foundation elements not specifically men-
tioned herein is permitted, subject to the approval of the
building official, upon the submission of acceptable test
data, calculations and other information relating to the
structural properties and load capacity of such elements.
The allowable stresses for materials shall not in any case
exceed the limitations specified herein.

SOILS AND FOUNDATIONS

the foundation elements are adequately braced to provide
for lateral stability.

Exceptions:

1. Isolated cast-in-place deep foundation elements
without lateral bracing shall be permitted where
the least horizontal dimension is not less than 2
feet (610 mm), adequate lateral support in accor-
dance with Section 1810.2.1 is provided for the
entire height and the height does not exceed 12
times the least horizontal dimension.

2. A single row of deep foundation elements with-
out lateral bracing is permitted for one- and two-
family dwellings and lightweight construction
not exceeding two stories above grade plane or
35 feet (10 668 mm) in building height, provided
that the centers of the elements are located within
the width of the supported wall.

1810.2.3 Settlement. The settlement of a single deep
foundation element or group thereof shall be estimated
based on approved methods of analysis. The predicted set-
tlement shall cause neither harmful distortion of, nor insta-
bility in, the structure, nor cause any element to be loaded
beyond its capacity.

1810.2.4 Lateral loads. The moments, shears and lateral
deflections used for design of deep foundation elements
shall be established considering the nonlinear interaction

1810.2 Analysis. The analysis of deep foundations for design
shall be in accordance with Sections 1810.2.1 through
1810.2.5.

of the shaft and soil, as determined by a registered design
professional. Where the ratio of the depth of embedment
of the element to its least horizontal dimension is less than

1810.2.1 Lateral support. Any soil other than fluid soil
shall be deemed to afford sufficient lateral support to pre-
vent buckling of deep foundation elements and to permit
the design of the elements in accordance with accepted
engineering practice and the applicable provisions of this
code.

Where deep foundation elements stand unbraced in air,
water or fluid soils, it shall be permitted to consider them
laterally supported at a point 5 feet (1524 mm) into stiff
soil or 10 feet (3048 mm) into soft soil unless otherwise
approved by the building official on the basis of a geotech-
nical investigation by a registered design professional.

1810.2.2 Stability. Deep foundation elements shall be
braced to provide lateral stability in all directions. Three or
more elements connected by a rigid cap shall be consid-
ered to be braced, provided that the elements are located in
radial directions from the centroid of the group not less
than 60 degrees (1 rad) apart. A two-element group in a
rigid cap shall be considered to be braced along the axis
connecting the two elements. Methods used to brace deep
foundation elements shall be subject to the approval of the
building official.

Deep foundation elements supporting walls shall be
placed alternately in lines spaced not less than 1 foot (305
mm) apart and located symmetrically under the center of
gravity of the wall load carried, unless effective measures
are taken to provide for eccentricity and lateral forces, or
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or equal to six, it shall be permitted to assume the element

is rigid.
1810.2.4.1 Seismic Design Categories D through F.
For structures assigned to Seismic Design Category D,
E or F, deep foundation elements on Site Class E or F
sites, as determined in Section 1613.2.2, shall be
designed and constructed to withstand maximum
imposed curvatures from earthquake ground motions
and structure response. Curvatures shall include free-
field soil strains modified for soil-foundation-structure
interaction coupled with foundation element deforma-
tions associated with earthquake loads imparted to the
foundation by the structure.

Exception: Deep foundation elements that satisfy
the following additional detailing requirements shall
be deemed to comply with the curvature capacity
requirements of this section.

1. Precast prestressed concrete piles detailed in
accordance with Section 1810.3.8.3.3.

2. Cast-in-place deep foundation elements with a
minimum longitudinal reinforcement ratio of
0.005 extending the full length of the element
and detailed in accordance with Sections
18.7.5.2, 18.7.5.3 and 18.7.54 of ACI 318 as
required by Section 1810.3.9.4.2.2.

1810.2.5 Group effects. The analysis shall include group
effects on lateral behavior where the center-to-center spac-
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ing of deep foundation elements in the direction of lateral
force is less than eight times the least horizontal dimen-
sion of an element. The analysis shall include group
effects on axial behavior where the center-to-center spac-
ing of deep foundation elements is less than three times
the least horizontal dimension of an element. Group
effects shall be evaluated using a generally accepted
method of analysis; the analysis for uplift of grouped ele-
ments with center-to-center spacing less than three times
the least horizontal dimension of an element shall be eval-
uated in accordance with Section 1810.3.3.1.6.

1810.3 Design and detailing, Deep foundations shall be
designed and detailed in accordance with Sections 1810.3.1
through 1810.3.13.

1810.3.1 Design conditions. Design of deep foundations
shall include the design conditions specified in Sections
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1810.3.1.1 through 1810.3.1.6, as applicable.

1810.3.1.1 Design methods for concrete elements.
Where concrete deep foundations are laterally sup-
ported in accordance with Section 1810.2.1 for the
entire height and applied forces cause bending
moments not greater than those resulting from acciden-
tal eccentricities, structural design of the element using
the load combinations of Section 1605.3 and the allow-
able stresses specified in this chapter shall be permitted.
Otherwise, the structural design of concrete deep foun-
dation elements shall use the load combinations of Sec-
tion 1605.2 and approved strength design methods.

1810.3.1.2 Composite elements. Where a single deep
foundation element comprises two or more sections of
different materials or different types spliced together,
each section of the composite assembly shall satisfy the
applicable requirements of this code, and the maximum
allowable load in each section shall be limited by the
structural capacity of that section.

1810.3.1.3 Mislocation. The foundation or superstruc-
ture shall be designed to resist the effects of the mislo-
cation of any deep foundation element by not less than
3 inches (76 mm). To resist the effects of mislocation,
compressive overload of deep foundation elements to
110 percent of the allowable design load shall be per-
mitted.

1810.3.1.4 Driven piles. Driven piles shall be designed
and manufactured in accordance with accepted engi-
neering practice to resist all stresses induced by han-
dling, driving and service loads.

1810.3.1.5 Helical piles. Helical piles shall be designed
and manufactured in accordance with accepted engi-
neering practice to resist all stresses induced by instal-
lation into the ground and service loads.

1810.3.1.5.1 Helical piles seismic requirements.
[OSHPD IR, 2 & 5] For structures assigned to Seis-
mic Design Category D, E or F, capacities of helical
piles shall be determined in accordance with Section
1810.3.3 by at least two project specific pre-produc-
tion tests for each soil profile, size and depth of heli-
cal pile. At least two percent of all production piles

shall be proof tested to design ultimate strength
determined by using load combinations in Section
1605.2.1.

Helical piles shall satisfy corrosion resistance
requirements of ICC-ES AC 358. In addition, all
helical pile materials that are subject to corrosion
shall include at least '/ 5 inch corrosion allowance.

Helical piles shall not be considered as carrying
any horizontal loads.

1810.3.1.6 Casings. Temporary and permanent casings
shall be of steel and shall be sufficiently strong to resist
collapse and sufficiently water tight to exclude any for-
eign materials during the placing of concrete. Where a
permanent casing is considered reinforcing steel, the
steel shall be protected under the conditions specified
in Section 1810.3.2.5. Horizontal joints in the casing
shall be spliced in accordance with Section 1810.3.6.

1810.3.2 Materials. The materials used in deep founda-
tion elements shall satisfy the requirements of Sections
1810.3.2.1 through 1810.3.2.8, as applicable.

1810.3.2.1 Concrete. Where concrete is cast in a steel
pipe or where an enlarged base is formed by compact-
ing concrete, the maximum size for coarse aggregate
shall be ¥, inch (19.1 mm). Concrete to be compacted
shall have a zero slump.

1810.3.2.1.1 Seismic hooks. For structures assigned
to Seismic Design Category C, D, E or F, the ends of
hoops, spirals and ties used in concrete deep founda-
tion elements shall be terminated with seismic
hooks, as defined in ACI 318, and shall be turned
into the confined concrete core.

1810.3.2.1.2 ACI 318 Equation (25.7.3.3). Where
this chapter requires detailing of concrete deep foun-
dation elements in accordance with Section 18.7.5.4
of ACI 318, compliance with Equation (25.7.3.3) of
ACI 318 shall not be required.

1810.3.2.2 Prestressing steel. Prestressing steel shall
conform to ASTM A416.

1810.3.2.3 Steel. Structural steel H-piles and structural
steel sheet piling shall conform to the material require-
ments in ASTM A6. Steel pipe piles shall conform to
the material requirements in ASTM A252. Fully
welded steel piles shall be fabricated from plates that
conform to the material requirements in ASTM A36,
ASTM A283, ASTM AS572, ASTM A588 or ASTM
A690.

1810.3.2.4 Timber. [OSHPD IR, 2 & 5] Not permitted
by OSHPD. Timber deep foundation elements shall be
designed as piles or poles in accordance with ANSI/
AWC NDS. Round timber elements shall conform to
ASTM D25. Sawn timber elements shall conform to
DOC PS-20.

1810.3.2.4.1 Preservative treatment. Timber deep
foundation elements used to support permanent
structures shall be treated in accordance with this
section unless it is established that the tops of the
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untreated timber elements will be below the lowest
ground water level assumed to exist during the life
of the structure. Preservative and minimum final
retention shall be in accordance with AWPA Ul
(Commodity Specification E, Use Category 4C) for
round timber elements and AWPA Ul (Commodity
Specification A, Use Category 4B) for sawn timber
elements. Preservative-treated timber elements shall
be subject to a quality control program administered
by an approved agency. Element cutoffs shall be
treated in accordance with AWPA M4,

1810.3.2.5 Protection of materials. Where boring
records or site conditions indicate possible deleterious
action on the materials used in deep foundation ele-
ments because of soil constituents, changing water lev-
els or other factors, the elements shall be adequately
protected by materials, methods or processes approved
by the building official. Protective materials shall be
applied to the elements so as not to be rendered ineffec-
tive by installation. The effectiveness of such protective
measures for the particular purpose shall have been
thoroughly established by satisfactory service records
or other evidence.

1810.3.2.6 Allowable stresses. The allowable stresses
for materials used in deep foundation elements shall not
exceed those specified in Table 1810.3.2.6.

3]
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1810.3.2.7 Increased allowable compressive stress
for cased mandrell-driven cast-in-place elements.
The allowable compressive stress in the concrete shall
be permitted to be increased as specified in Table
1810.3.2.6 for those portions of permanently cased
cast-in-place elements that satisfy all of the following
conditions:

1.

The design shall not use the casing to resist any
portion of the axial load imposed.

. The casing shall have a sealed tip and be mandrel

driven.

. The thickness of the casing shall be not less than

manufacturer’s standard gage No.14 (0.068 inch)
(1.75 mm).

. The casing shall be seamless or provided with

seams of strength equal to the basic material and
be of a configuration that will provide confine-
ment to the cast-in-place concrete.

. The ratio of steel yield strength (F) to specified

compressive strength (f *) shall be not less than
SiX.

The nominal diameter of the element shall not be
greater than 16 inches (406 mm).

1810.3.2.8 Justification of higher allowable stresses.
Use of allowable stresses greater than those specified in

Section 1810.3.2.6 shall be permitted where supporting

TABLE 1810.3.2.6

ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS

MATERIAL TYPE AND CONDITION

MAXIMUM ALLOWABLE STRESS®

1. Concrete or grout in compression”
Cast-in-place with a permanent casing in accordance with Section 1810.3.2.7
Cast-in-place in a pipe, tube, other permanent casing or rock
Cast-in-place without a permanent casing
Precast nonprestressed
Precast prestressed

04f,
033/,
03/,
0.33f".

0.33f",-0.27f,

2. Nonprestressed reinforcement in compression

0.4 f, £30,000 psi

3. Steel in compression

Other conditions

Cores within concrete-filled pipes or tubes 0.5 F, < 32,000 psi

Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8 0.5 F, < 32,000 psi

Pipes or tubes for micropiles 0.4 F, < 32,000 psi

Other pipes, tubes or H-piles 0.35 F, £ 16,000 psi

Helical piles 0.6F,<05F,
4. Nonprestressed reinforcement in tension

Within micropiles 0.6f,

0.5 f, < 24,000 psi

5. Steel in tension
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
Other pipes, tubes or H-piles
Helical piles

0.5 F, < 32,000 psi
0.35 F7, < 16,000 psi
0.6F,<05F,

6. Timber

In accordance with the ANSI/AWC NDS

a. f',is the specified compressive strength of the concrete or grout; f,, is the compressive stress on the gross concrete section due to effective prestress forces
only; [, is the specified yield strength of reinforcement; F, is the specified minimum yield stress of steel; F, is the specified minimum tensile stress of

structoral steel.

b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or permanent casing is used, the inside face of

the casing shall be considered to be the concrete surface.
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data justifying such higher stresses is filed with the
building official. Such substantiating data shall include
the following:

1. A geotechnical investigation in accordance with
Section 1803.

2. Load tests in accordance with Section
1810.3.3.1.2, regardless of the load supported by
the element.

The design and installation of the deep foundation
elements shall be under the direct supervision of a reg-
istered design professional knowledgeable in the field
of soil mechanics and deep foundations who shall sub-
mit a report to the building official stating that the ele-
ments as installed satisfy the design criteria.

1810.3.3 Determination of allowable loads. The allow-
able axial and lateral loads on deep foundation elements
shall be determined by an approved formula, load tests or
method of analysis.
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1810.3.3.1 Allowable axial load. The allowable axial
load on a deep foundation element shall be determined

in accordance with Sections 1810.3.3.1.1 through
1810.3.3.1.9.

1810.3.3.1.1 Driving criteria. The allowable com-
pressive load on any driven deep foundation element
where determined by the application of an approved
driving formula shall not exceed 40 tons (356 kN).
For allowable loads above 40 tons (356 kN), the
wave equation method of analysis shall be used to
estimate driveability for both driving stresses and
net displacement per blow at the ultimate load.
Allowable loads shall be verified by load tests in
accordance with Section 1810.3.3.1.2. The formula
or wave equation load shall be determined for grav-
ity-drop or power-actuated hammers and the ham-
mer energy used shall be the maximum consistent
with the size, strength and weight of the driven ele-
ments. The use of a follower is permitted only with
the approval of the building official. The introduc-
tion of fresh hammer cushion or pile cushion mate-
rial just prior to final penetration is not permitted.

1810.3.3.1.2 Load tests. Where design compressive
loads are greater than those determined using the
allowable stresses specified in Section 1810.3.2.6,
where the design load for any deep foundation ele-
ment is in doubt, or where cast-in-place deep foun-
dation elements have an enlarged base formed either
by compacting concrete or by driving a precast base,
control test elements shall be tested in accordance
with ASTM D1143 or ASTM D4945. One element
or more shall be load tested in each area of uniform
subsoil conditions. Where required by the building
official, additional elements shall be load tested
where necessary to establish the safe design capac-
ity. The resulting allowable loads shall not be more
than one-half of the ultimate axial load capacity of
the test element as assessed by one of the published
methods listed in Section 1810.3.3.1.3 with consid-

eration for the test type, duration and subsoil. The
ultimate axial load capacity shall be determined by a
registered design professional with consideration
given to tolerable total and differential settlements at
design load in accordance with Section 1810.2.3. In
subsequent installation of the balance of deep foun-
dation elements, all elements shall be deemed to
have a supporting capacity equal to that of the con-
trol element where such elements are of the same
type, size and relative length as the test element; are
installed using the same or comparable methods and
equipment as the test element; are installed in simi-
lar subsoil conditions as the test element; and, for
driven elements, where the rate of penetration (for
example, net displacement per blow) of such ele-
ments is equal to or less than that of the test element
driven with the same hammer through a comparable
driving distance.

1810.3.3.1.3 Load test evaluation methods. It shall
be permitted to evaluate load tests of deep founda-
tion elements using any of the following methods:

1. Davisson Offset Limit.
2. Brinch-Hansen 90-percent Criterion.
3. Butler-Hoy Criterion.

4. Other methods approved by the building offi-
cial.

1810.3.3.1.4 Allowable shaft resistance. The
assumed shaft resistance developed by any uncased
cast-in-place deep foundation element shall not
exceed one-sixth of the bearing value of the soil
material at minimum depth as set forth in Table
1806.2, up to 500 psf (24 kPa), unless a greater
value is allowed by the building official on the basis
of a geotechnical investigation as specified in Sec-
tion 1803 or a greater value is substantiated by a
load test in accordance with Section 1810.3.3.1.2.
Shaft resistance and end-bearing resistance shall not
be assumed to act simultaneously unless determined
by a geotechnical investigation in accordance with
Section 1803.

1810.3.3.1.5 Uplift capacity of a single deep foun-
dation element. Where required by the design, the
uplift capacity of a single deep foundation element
shall be determined by an approved method of anal-
ysis based on a minimum factor of safety of three or
by load tests conducted in accordance with ASTM
D3689. The maximum allowable uplift load shall
not exceed the ultimate load capacity as determined
in Section 1810.3.3.1.2, using the results of load
tests conducted in accordance with ASTM D3689,
divided by a factor of safety of two.

Exception: Where uplift is due to wind or seis-
mic loading, the minimum factor of safety shall
be two where capacity is determined by an analy-
sis and one and one-half where capacity is deter-
mined by load tests.

2019 CALIFORNIA BUILDING CODE



1810.3.3.1.6 Allowable uplift load of grouped
deep foundation elements. For grouped deep foun-
dation elements subjected to uplift, the allowable
uplift load for the group shall be calculated by a gen-
erally accepted method of analysis. Where the deep
foundation elements in the group are placed at a cen-
ter-to-center spacing less than three times the least
horizontal dimension of the largest single element,
the allowable uplift load for the group is permitted
to be calculated as the lesser of:

1. The proposed individual allowable uplift load

times the number of elements in the group.

2. Two-thirds of the effective weight of the
group and the soil contained within a block
defined by the perimeter of the group and the
length of the element, plus two-thirds of the
ultimate shear resistance along the soil block.

1810.3.3.1.7 Load-bearing capacity. Deep founda-
tion elements shall develop ultimate load capacities
of not less than twice the design working loads in
the designated load-bearing layers. Analysis shall
show that soil layers underlying the designated load-
bearing layers do not cause the load-bearing capac-
ity safety factor to be less than two.

1810.3.3.1.8 Bent deep foundation elements. The
load-bearing capacity of deep foundation elements
discovered to have a sharp or sweeping bend shall
be determined by an approved method of analysis or
by load testing a representative element.
1810.3.3.1.9 Helical piles. The allowable axial
design load, P,, of helical piles shall be determined
as follows:

P,=05P,

where P, is the least value of:

(Equation 18-4)

1. Sum of the areas of the helical bearing plates
times the ultimate bearing capacity of the soil
or rock comprising the bearing stratum.

2. Ultimate capacity determined from well-docu-
mented correlations with installation torque.

. Ultimate capacity determined from load tests.
. Ultimate axial capacity of pile shaft.
. Ultimate axial capacity of pile shaft couplings.

. Sum of the ultimate axial capacity of helical
bearing plates affixed to pile.

1810.3.3.2 Allowable lateral load. Where required by
the design, the lateral load capacity of a single deep
foundation element or a group thereof shall be deter-
mined by an approved method of analysis or by lateral
load tests to not less than twice the proposed design
working load. The resulting allowable load shall not be
more than one-half of the load that produces a gross lat-
eral movement of 1 inch (25 mm) at the lower of the
top of foundation element and the ground surface,
unless it can be shown that the predicted lateral move-
ment shall cause neither harmful distortion of, nor

o bW
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instability in, the structure, nor cause any element to be
loaded beyond its capacity.

1810.3.4 Subsiding seils. Where deep foundation ele-
ments are installed through subsiding fills or other subsid-
ing strata and derive support from underlying firmer
materials, consideration shall be given to the downward
frictional forces potentially imposed on the elements by
the subsiding upper strata.

Where the influence of subsiding fills is considered as
imposing loads on the element, the allowable stresses
specified in this chapter shall be permitted to be increased
where satisfactory substantiating data are submitted.

1810.3.5 Dimensions of deep foundation elements. The
dimensions of deep foundation elements shall be in accor-
dance with Sections 1810.3.5.1 through 1810.3.5.3, as
applicable.

1810.3.5.1 Precast. The minimum lateral dimension of
precast concrete deep foundation elements shall be 8
inches (203 mm). Corners of square elements shall be
chamfered.

1810.3.5.2 Cast-in-place or grouted-in-place. Cast-
in-place and grouted-in-place deep foundation elements
shall satisfy the requirements of this section.

1810.3.5.2.1 Cased. Cast-in-place or grouted-in-
place deep foundation elements with a permanent
casing shall have a nominal outside diameter of not
less than 8 inches (203 mm).

1810.3.5.2.2 Uncased. Cast-in-place or grouted-in-
place deep foundation elements without a permanent
casing shall have a specified diameter of not less
than 12 inches (305 mm). The element length shall
not exceed 30 times the specified diameter.

Exception: The length of the element is permit-
ted to exceed 30 times the specified diameter,
provided that the design and installation of the
deep foundations are under the direct supervision
of a registered design professional knowledge-
able in the field of soil mechanics and deep foun-
dations. The registered design professional shall
submit a report to the building official stating that
the elements were installed in compliance with
the approved construction documents.
1810.3.5.2.3 Micropiles. Micropiles shall have a
nominal diameter of 12 inches (305 mm) or less.
The minimum diameter set forth elsewhere in Sec-
tion 1810.3.5 shall not apply to micropiles.
1810.3.5.3 Steel. Steel deep foundation elements shall
satisfy the requirements of this section.
1810.3.5.3.1 Structural steel H-piles. Sections of
structural steel H-piles shall comply with the
requirements for HP shapes in ASTM A6, or the fol-
lowing:
1. The flange projections shall not exceed 14
times the minimum thickness of metal in
either the flange or the web and the flange
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widths shall be not less than 80 percent of the
depth of the section.

2. The nominal depth in the direction of the web
shall be not less than 8 inches (203 mm).

3. Flanges and web shall have a minimum nomi-
nal thickness of */; inch (9.5 mm).

1810.3.5.3.2 Fully welded steel piles fabricated
from plates. Sections of fully welded steel piles fab-
ricated from plates shall comply with the following:

1. The flange projections shall not exceed 14
times the minimum thickness of metal in
either the flange or the web and the flange
widths shall be not less than 80 percent of the
depth of the section.

2. The nominal depth in the direction of the web
shall be not less than 8 inches (203 mm).

3. Flanges and web shall have a minimum nomi-
nal thickness of % inch (9.5 mm).

1810.3.5.3.3 Structural steel sheet piling. Individ-
ual sections of structural steel sheet piling shall con-
form to the profile indicated by the manufacturer,
and shall conform to the general requirements speci-
fied by ASTM A6.

[OSHPD IR, 2 & 5] Installation of sheet piling shall
satisfy inspection, monitoring, and observation
requirements in Sections 1812.6 and 1812.7.

1810.3.5.3.4 Steel pipes and tubes. Steel pipes and
tubes used as deep foundation elements shall have a
nominal outside diameter of not less than 8 inches
(203 mm). Where steel pipes or tubes are driven
open ended, they shall have not less than 0.34 square
inch (219 mm?) of steel in cross section to resist
each 1,000 foot-pounds (1356 Nm) of pile hammer
energy, or shall have the equivalent strength for
steels having a yield strength greater than 35,000 psi
(241 MPa) or the wave equation analysis shall be
permitted to be used to assess compression stresses
induced by driving to evaluate if the pile section is
appropriate for the selected hammer. Where a pipe
or tube with wall thickness less than 0.179 inch (4.6
mm) is driven open ended, a suitable cutting shoe
shall be provided. Concrete-filled steel pipes or
tubes in structures assigned to Seismic Design Cate-
gory C, D, E or F shall have a wall thickness of not
less than %4 inch (5 mm). The pipe or tube casing
for socketed drilled shafts shall have a nominal out-
side diameter of not less than 18 inches (457 mm), a
wall thickness of not less than % inch (9.5 mm) and
a suitable steel driving shoe welded to the bottom;
the diameter of the rock socket shall be approxi-
mately equal to the inside diameter of the casing.

Exceptions:

1. There is no minimum diameter for steel
pipes or tubes used in micropiles.

2. For mandrel-driven pipes or tubes, the min-
imum wall thickness shall be '/, inch (2.5
mm).

1810.3.5.3.5 Helical piles. Dimensions of the cen-
tral shaft and the number, size and thickness of heli-
cal bearing plates shall be sufficient to support the
design loads.

1810.3.6 Splices. Splices shall be constructed so as to pro-
vide and maintain true alignment and position of the com-
ponent parts of the deep foundation element during
installation and subsequent thereto and shall be designed
to resist the axial and shear forces and moments occurring
at the location of the splice during driving and for design
load combinations. Where deep foundation elements of
the same type are being spliced, splices shall develop not
less than 50 percent of the bending strength of the weaker
section. Where deep foundation elements of different
materials or different types are being spliced, splices shall
develop the full compressive strength and not less than 50
percent of the tension and bending strength of the weaker
section. Where structural steel cores are to be spliced, the
ends shall be milled or ground to provide full contact and
shall be full-depth welded.

Splices occurring in the upper 10 feet (3048 mm) of the
embedded portion of an element shall be designed to resist
at allowable stresses the moment and shear that would
result from an assumed eccentricity of the axial load of 3
inches (76 mm), or the element shall be braced in accor-
dance with Section 1810.2.2 to other deep foundation ele-
ments that do not have splices in the upper 10 feet (3048
mm) of embedment.

1810.3.6.1 Seismic Design Categories C through F.
For structures assigned to Seismic Design Category C,
D, E or F splices of deep foundation elements shall
develop the lesser of the following:

1. The nominal strength of the deep foundation ele-
ment.

2. The axial and shear forces and moments from the
seismic load effects including overstrength factor
in accordance with Section 2.3.6 or 24.5 of
ASCE 7.

1810.3.7 Top of element detailing at cutoffs. Where a
minimum length for reinforcement or the extent of closely
spaced confinement reinforcement is specified at the top
of a deep foundation element, provisions shall be made so
that those specified lengths or extents are maintained after
cutoff.

1810.3.8 Precast concrete piles. Precast concrete piles

shall be designed and detailed in accordance with Sections
1810.3.8.1 through 1810.3.8.3.

1810.3.8.1 Reinforcement. Longitudinal steel shall be
arranged in a symmetrical pattern and be laterally tied
with steel ties or wire spiral spaced center to center as
follows:

1. At not more than ! inch (25 mm) for the first five
ties or spirals at each end; then
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2. At not more than 4 inches (102 mm), for the
remainder of the first 2 feet (610 mm) from each
end; and then

3. At not more than 6 inches (152 mm) elsewhere.
The size of ties and spirals shall be as follows:

1. For piles having a least horizontal dimension
of 16 inches (406 mm) or less, wire shall not
be smaller than 0.22 inch (5.6 mm) (No. 5
gage).

2. For piles having a least horizontal dimension
of more than 16 inches (406 mm) and less than
20 inches (508 mm), wire shall not be smaller
than 0.238 inch (6 mm) (No. 4 gage).

3. For piles having a least horizontal dimension
of 20 inches (508 mm) and larger, wire shall
not be smaller than Y/, inch (6.4 mm) round or
0.259 inch (6.6 mm) (No. 3 gage).

1810.3.8.2 Precast nonprestressed piles. Precast non-
prestressed concrete piles shall comply with the
requirements of Sections 1810.3.8.2.1 through
1810.3.8.2.3.

1810.3.8.2.1 Minimum reinforcement. Longitudi-
nal reinforcement shall consist of not fewer than
four bars with a minimum longitudinal reinforce-
ment ratio of 0.008.

1810.3.8.2.2 Seismic reinforcement in Seismic
Design Categories C through F. For structures
assigned to Seismic Design Category C, D, E or F,
precast nonprestressed piles shall be reinforced as
specified in this section. The minimum longitudinal
reinforcement ratio shall be 0.01 throughout the
length. Transverse reinforcement shall consist of
closed ties or spirals with a minimuam */; inch (9.5
mm) diameter. Spacing of transverse reinforcement
shall not exceed the smaller of eight times the diam-
eter of the smallest longitudinal bar or 6 inches (152
mm) within a distance of three times the least pile
dimension from the bottom of the pile cap. Spacing
of transverse reinforcement shall not exceed 6
inches (152 mm) throughout the remainder of the
pile.

1810.3.8.2.3 Additional seismic reinforcement in
Seismic Design Categories D through F. For struc-
tures assigned to Seismic Design Category D, E or
F, transverse reinforcement shall be in accordance
with Section 1810.3.9.4.2.

1810.3.8.3 Precast prestressed piles. Precast pre-

stressed concrete piles shall comply with the require-

ments of Sections 1810.3.8.3.1 through 1810.3.8.3.3.
1810.3.8.3.1 Effective prestress. The effective pre-
stress in the pile shall be not less than 400 psi (2.76
MPa) for piles up to 30 feet (9144 mm) in length,
550 psi (3.79 MPa) for piles up to 50 feet (15 240
mm) in length and 700 psi (4.83 MPa) for piles
greater than 50 feet (15 240 mm) in length,

Effective prestress shall be based on an assumed
loss of 30,000 psi (207 MPa) in the prestressing
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steel. The tensile stress in the prestressing steel shall
not exceed the values specified in ACI 318.

1810.3.8.3.2 Seismic reinforcement in Seismic
Design Category C. For structures assigned to Seis-
mic Design Category C, precast prestressed piles
shall have transverse reinforcement in accordance
with this section. The volumetric ratio of spiral rein-
forcement shall not be less than the amount required
by the following formula for the upper 20 feet (6096
mm) of the pile.

p, = 0.04(f", 2.8 +2.34P[f ’CAg)](Equation 18-5)
where:
A, = Pile cross-sectional area square inches (mm?),

f’. = Specified compressive strength of concrete,
psi (MPa).

fu = Yield strength of spiral reinforcement £
’ 85,000 psi (586 MPa).

P = Axial load on pile, pounds (kN), as
determined from Equations 16-5 and 16-7.

p, = Spiral reinforcement index or volumetric ratio
(vol. spiral/vol. core).

Not less than one-half the volumetric ratio
required by Equation 18-5 shall be provided below
the upper 20 feet (6096 mm) of the pile.

Exception: The minimum spiral reinforcement
index required by Equation 18-5 shall not apply
in cases where the design includes full consider-
ation of load combinations specified in ASCE 7,
Section 2.3.6 and the applicable overstrength fac-
tor, £, In such cases, minimum spiral reinforce-
ment index shall be as specified in Section
1810.3.8.1.

1810.3.8.3.3 Seismic reinforcement in Seismic
Design Categories D through F. For structures
assigned to Seismic Design Category D, E or F, pre-
cast prestressed piles shall have transverse reinforce-
ment in accordance with the following:

1. Requirements in ACI 318, Chapter 18, need
not apply, unless specifically referenced.

2. Where the total pile length in the soil is 35 feet
(10 668 mm) or less, the lateral transverse
reinforcement in the ductile region shall occur
through the length of the pile. Where the pile
length exceeds 35 feet (10 668 mm), the duc-
tile pile region shall be taken as the greater of
35 feet (10 668 mm) or the distance from the
underside of the pile cap to the point of zero
curvature plus three times the least pile dimen-
sion.

3. In the ductile region, the center-to-center spac-
ing of the spirals or hoop reinforcement shall
not exceed one-fifth of the least pile dimen-
sion, six times the diameter of the longitudinal
strand or 8 inches (203 mm), whichever is
smallest.
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4. Circular spiral reinforcement shall be spliced

by lapping one full turn and bending the end
of each spiral to a 90-degree hook or by use of
a mechanical or welded splice complying with
Section 25.5.7 of ACI 318.

. Where the transverse reinforcement consists

of circular spirals, the volumetric ratio of spi-
ral transverse reinforcement in the ductile
region shall comply with the following:

p,=0.06(f", If,)[2.8 + 2.34P/f ' A )]
(Equation 18-6)

but not exceed:

p, = 0.021 (Equation 18-7)

where:

A, = Pile cross-sectional area, square inches
(mm?).

f’, = Specified compressive strength of

concrete, psi (MPa).

fw = Yield strength of spiral reinforcement <
85,000 psi (586 MPa).
P = Axial load on pile, pounds (kN), as

determined from Equations 16-5 and
16-7.

p, = Volumetric ratio (vol. spiral/vol. core).

This required amount of spiral reinforce-
ment is permitted to be obtained by providing
an inner and outer spiral.

Exception: [OSHPD IR, 2 & 5] Not per-
mitted by OSHPD. The minimum spiral
reinforcement required by Equation 18-6
shall not apply in cases where the design
includes full consideration of load combi-
nations specified in ASCE 7, Section 2.3.6
and the applicable overstrength factor, Q.
In such cases, minimum spiral reinforce-
ment shall be as specified in Section
1810.3.8.1.

. Where transverse reinforcement consists of

rectangular hoops and cross ties, the total
cross-sectional area of lateral transverse rein-
forcement in the ductile region with spacing,
s, and perpendicular dimension, 4, shall con-
form to:

Ay =03s h (f" If A /A, - 1.0)
[0.5 + 14PI(f" AD]
(Equation 18-8)
but not less than:
Ay =0.12s h (" 1f,) [0.5 + LAPI(. A)]
{Equation 18-9)
where:

fu = yield strength of transverse
reinforcement < 70,000 psi (483 MPa).

h, = Cross-sectional dimension of pile core
measured center to center of hoop
reinforcement, inch (mm).

s = Spacing of transverse reinforcement
measured along length of pile, inch
(mm),

A, = Cross-sectional area of tranverse

reinforcement, square inches (mm?).

f’. = Specified compressive strength of
concrete, psi (MPa).

The hoops and cross ties shall be equivalent to
deformed bars not less than No. 3 in size. Rectangu-
lar hoop ends shall terminate at a corner with seis-
mic hooks.

Outside of the length of the pile requiring trans-
verse confinement reinforcing, the spiral or hoop
reinforcing with a volumetric ratio not less than one-
half of that required for transverse confinement rein-
forcing shall be provided.

1810.3.8.3.4 Axial load limit in Seismic Design
Categories C through F. For structures assigned to
Seismic Design Category C, D, E, or F, the maxi-
mum factored axial load on precast prestressed piles
subjected to a combination of seismic lateral force
and axial load shall not exceed the following values:

1. 0.2f A, for square piles
2. 0.4f A, for circular or octagonal piles

[OSHPD IR, 2 & 5] Exception: Where the axial
load from seismic forces is amplified by the applica-
ble overstrength factor,£2,, the axial load limits may
be increased by 2 times.

1810.3.9 Cast-in-place deep foundations. Cast-in-place
deep foundation elements shall be designed and detailed

accordance with Sections 1810.3.9.1 through

1810.3.9.6.

1810.3.9.1 Design cracking moment. The design
cracking moment (§M,) for a cast-in-place deep foun-
dation element not enclosed by a structural steel pipe
or tube shall be determined using the following equa-
tion:

oM, = 3,[f.S, (Equation 18-10)

For SL oM, = 0.25,[f%.S

m
where:

Jf’. = Specified compressive strength of concrete or

grout, psi (MPa).

S,, = Elastic section modulus, neglecting reinforcement
and casing, cubic inches (mm?).

1810.3.9.2 Required reinforcement. Where subject to
uplift or where the required moment strength deter-
mined using the load combinations of Section 1605.2
exceeds the design cracking moment determined in
accordance with Section 1810.3.9.1, cast-in-place deep
foundations not enclosed by a structural steel pipe or
tube shall be reinforced.
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1810.3.9.3 Placement of reinforcement. Reinforce-
ment where required shall be assembled and tied
together and shall be placed in the deep foundation ele-
ment as a unit before the reinforced portion of the ele-
ment is filled with concrete.

Exceptions:

1. Steel dowels embedded 5 feet (1524 mm) or
less shall be permitted to be placed after con-
creting, while the concrete is still in a semi-
fluid state.

2. For deep foundation elements installed with a
hollow-stem auger, tied reinforcement shall be
placed after elements are concreted, while the
concrete is still in a semifluid state. Longitudi-
nal reinforcement without lateral ties shall be
placed either through the hollow stem of the
auger prior to concreting or after concreting,
while the concrete is still in a semifluid state.

3. For Group R-3 and U occupancies not exceed-
ing two stories of light-frame construction,
reinforcement is permitted to be placed after
concreting, while the concrete is still in a
semifluid state, and the concrete cover
requirement is permitted to be reduced to 2
inches (51 mm), provided that the construction
method can be demonstrated to the satisfac-
tion of the building official.

1810.3.9.4 Seismic reinforcement. Where a structure
is assigned to Seismic Design Category C, reinforce-
ment shall be provided in accordance with Section
1810.3.9.4.1. Where a structure is assigned to Seismic
Design Category D, E or F, reinforcement shall be pro-
vided in accordance with Section 1810.3.9.4.2.

Exceptions;

1. Isolated deep foundation elements supporting
posts of Group R-3 and U occupancies not
exceeding two stories of light-frame construc-
tion shall be permitted to be reinforced as
required by rational analysis but with not less
than one No. 4 bar, without ties or spirals,
where detailed so the element is not subject to
lateral loads and the soil provides adequate
lateral support in accordance with Section
1810.2.1.

2. Isolated deep foundation elements supporting
posts and bracing from decks and patios
appurtenant to Group R-3 and U occupancies
not exceeding two stories of light-frame con-
struction shall be permitted to be reinforced as
required by rational analysis but with not less
than one No. 4 bar, without ties or spirals,
where the lateral load, E, to the top of the ele-
ment does not exceed 200 pounds (890 N) and
the soil provides adequate lateral support in
accordance with Section 1810.2.1.

3. Deep foundation elements supporting the con-
crete foundation wall of Group R-3 and U
occupancies not exceeding two stories of
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light-frame construction shall be permitted to
be reinforced as required by rational analysis
but with not less than two No. 4 bars, without
ties or spirals, where the design cracking
moment determined in accordance with Sec-
tion 1810.3.9.1 exceeds the required moment
strength determined using the load combina-
tions with overstrength factor in Section 2.3.6
or 2.4.5 of ASCE 7 and the soil provides ade-
quate lateral support in accordance with Sec-
tion 1810.2.1.

4, Closed ties or spirals where required by Sec-
tion 1810.3.9.4.2 shall be permitted to be lim-
ited to the top 3 feet (914 mm) of deep
foundation elements 10 feet (3048 mm) or less
in depth supporting Group R-3 and U occu-
pancies of Seismic Design Category D, not
exceeding two stories of light-frame construc-
tion.

1810.3.9.4.1 Seismic reinforcement in Seismic
Design Category C. For structures assigned to Seis-
mic Design Category C, cast-in-place deep founda-
tion elements shall be reinforced as specified in this
section. Reinforcement shall be provided where
required by analysis.

Not fewer than four longitudinal bars, with a
minimum longitudinal reinforcement ratio of
0.0025, shall be provided throughout the minimum
reinforced length of the element as defined in this
section starting at the top of the element. The mini-
mum reinforced length of the element shall be taken
as the greatest of the following:

1. One-third of the element length.
2. A distance of 10 feet (3048 mm).
3. Three times the least element dimension.

4. The distance from the top of the element to the
point where the design cracking moment
determined in accordance with Section
1810.3.9.1 exceeds the required moment
strength determined using the load combina-
tions of Section 1605.2.

Transverse reinforcement shall consist of closed
ties or spirals with a minimum %, inch (9.5 mm)
diameter. Spacing of transverse reinforcement shall
not exceed the smaller of 6 inches (152 mm) or §-
longitudinal-bar diameters, within a distance of
three times the least element dimension from the
bottom of the pile cap. Spacing of transverse rein-
forcement shall not exceed 16 longitudinal bar
diameters throughout the remainder of the rein-
forced length.

Exceptions:

1. The requirements of this section shall not
apply to concrete cast in structural steel
pipes or tubes.

2. A spiral-welded metal casing of a thickness
not less than the manufacturer’s standard
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No. 14 gage (0.068 inch) is permitted to
provide concrete confinement in lieu of the
closed ties or spirals. Where used as such,
the metal casing shall be protected against
possible deleterious action due to soil con-
stituents, changing water levels or other
factors indicated by boring records of site
conditions.

1810.3.9.4.2 Seismic reinforcement in Seismic
Design Categories D through F. For structures
assigned to Seismic Design Category D, E or F,
cast-in-place deep foundation elements shall be rein-
forced as specified in this section. Reinforcement
shall be provided where required by analysis.

Not fewer than four longitudinal bars, with a
minimum longitudinal reinforcement ratio of 0.005,
shall be provided throughout the minimum rein-
forced length of the element as defined in this sec-
tion starting at the top of the element. The minimum
reinforced length of the element shall be taken as the
greatest of the following:

1. One-half of the element length.
2. A distance of 10 feet (3048 mm).
3. Three times the least element dimension.

4. The distance from the top of the element to the
point where the design cracking moment
determined in accordance with Section
1810.3.9.1 exceeds the required moment
strength determined using the load combina-
tions of Section 1605.2.

Transverse reinforcement shall consist of closed
ties or spirals not smaller than No. 3 bars for ele-
ments with a least dimension up to 20 inches (508
mm), and No. 4 bars for larger elements. Through-
out the remainder of the reinforced length outside
the regions with transverse confinement reinforce-
ment, as specified in Section 1810.3.9.4.2.1 or
1810.3.9.4.2.2, the spacing of transverse reinforce-
ment shall not exceed the least of the following:

1. 12 longitudinal bar diameters.

2. One-half the least dimension of the element.
3. 12 inches (305 mm).

Exceptions:

1. The requirements of this section shall not
apply to concrete cast in structural steel
pipes or tubes.

2. A spiral-welded metal casing of a thickness
not less than manufacturer’s standard No.
14 gage (0.068 inch) is permitted to pro-
vide concrete confinement in lieu of the
closed ties or spirals. Where used as such,
the metal casing shall be protected against
possible deleterious action due to soil con-
stituents, changing water levels or other
factors indicated by boring records of site
conditions.

1810.3.9.4.2.1 Site Classes A through D. For
Site Class A, B, C or D sites, transverse confine-
ment reinforcement shall be provided in the ele-
ment in accordance with Sections 18.7.5.2,
18.7.5.3 and 18.7.5.4 of ACI 318 within three
times the least element dimension at the bottom
of the pile cap. A transverse spiral reinforcement
ratio of not less than one-half of that required in
Section 18.7.5.4(a) of ACI 318 shall be permit-
ted. [OSHPD IR, 2 & 5] A transverse spiral rein-
forcement ratio of not less than one-half of that
required in Section 18.7.5.4 of ACI 318 shall be
permitted for concrete deep foundation elements.

1810.3.9.4.2.2 Site Classes E and F. For Site
Class E or F sites, transverse confinement rein-
forcement shall be provided in the element in
accordance with Sections 18.7.5.2, 18.7.5.3 and
18.7.5.4 of ACI 318 within seven times the least
element dimension of the pile cap and within
seven times the least element dimension of the
interfaces of strata that are hard or stiff and strata
that are liquefiable or are composed of soft- to
medium-stiff clay.

1810.3.9.5 Belled drilled shafts. Where drilled shafts
are belled at the bottom, the edge thickness of the bell
shall be not less than that required for the edge of foot-
ings. Where the sides of the bell slope at an angle less
than 60 degrees (1 rad) from the horizontal, the effects
of vertical shear shall be considered.

1810.3.9.6 Socketed drilled shafts. Socketed drilled
shafts shall have a permanent pipe or tube casing that
extends down to bedrock and an uncased socket drilled
into the bedrock, both filled with concrete. Socketed
drilled shafts shall have reinforcement or a structural
steel core for the length as indicated by an approved
method of analysis,

The depth of the rock socket shall be sufficient to
develop the full load-bearing capacity of the element
with a minimum safety factor of two, but the depth
shall be not less than the outside diameter of the pipe or
tube casing. The design of the rock socket is permitted
to be predicated on the sum of the allowable load-bear-
ing pressure on the bottom of the socket plus bond
along the sides of the socket.

Where a structural steel core is used, the gross
cross-sectional area of the core shall not exceed 25 per-
cent of the gross area of the drilled shaft.

1810.3.10 Micropiles. Micropiles shall be designed and
detailed in accordance with Sections 1810.3.10.1 through
1810.3.10.4.

1810.3.10.1 Construction. Micropiles shall develop
their load-carrying capacity by means of a bond zone in
soil, bedrock or a combination of soil and bedrock.
Micropiles shall be grouted and have either a steel pipe
or tube or steel reinforcement at every section along the
length. It shall be permitted to transition from deformed
reinforcing bars to steel pipe or tube reinforcement by
extending the bars into the pipe or tube section by not
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less than their development length in tension in accor-
dance with ACI 318.

1810.3.10.2 Materials, Reinforcement shall consist of
deformed reinforcing bars in accordance with ASTM
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design shall include at least '/, inch corrosion
allowance.

Micropiles shall not be considered as carrying
any horizontal loads.

A615 Grade 60 or 75 or ASTM A722 Grade 150.

The steel pipe or tube shall have a minimum wall
thickness of %, inch (4.8 mm). Splices shall comply
with Section 1810.3.6. The steel pipe or tube shall have
a minimum yield strength of 45,000 psi (310 MPa) and
a minimum elongation of 15 percent as shown by mill
certifications or two coupon test samples per 40,000
pounds (18 160 kg) of pipe or tube.

1810.3.11 Pile caps. Pile caps shall be of reinforced con-
crete, and shall include all elements to which vertical deep
foundation elements are connected, including grade beams
and mats. The soil immediately below the pile cap shall
not be considered as carrying any vertical load, with the
exception of a combined pile raft. [OSHPD IR, 2 & 5] A
combined pile raft foundation shall be an alternative sys-
tem. The tops of vertical deep foundation elements shall be
embedded not less than 3 inches (76 mm) into pile caps
and the caps shall extend not less than 4 inches (102 mm)
beyond the edges of the elements. The tops of elements
shall be cut or chipped back to sound material before cap-
ping.

1810.3.10.3 Reinforcement. For micropiles or portions
thereof grouted inside a temporary or permanent casing
or inside a hole drilled into bedrock or a hole drilled
with grout, the steel pipe or tube or steel reinforcement

shall be designed to carry not less than 40 percent of the
design compression load. Micropiles or portions
thereof grouted in an open hole in soil without tempo-
rary or permanent casing and without suitable means of
verifying the hole diameter during grouting shall be
designed to carry the entire compression load in the
reinforcing steel. Where a steel pipe or tube is used for
reinforcement, the portion of the grout enclosed within
the pipe is permitted to be included in the determination
of the allowable stress in the grout.

1810.3.10.4 Seismic reinforcement. For structures
assigned to Seismic Design Category C, a permanent
steel casing shall be provided from the top of the micro-
pile down to the point of zero curvature. For structures
assigned to Seismic Design Category D, E or F, the
micropile shall be considered as an alternative system
in accordance with Sections 104.11 or 1.8.7, as appli-
cable. The alternative system design, supporting docu-
mentation and test data shall be submitted to the
building official for review and approval.

1810.3.10.4.1 Seismic requirements. [OSHPD IR,
2 & 5] For structures assigned to Seismic Design
Category D, E or F, a permanent steel casing hav-
ing a minimum thickness of */, inch shall be pro-
vided from the top of the micropile down fto a
minimum of 120 percent of the point of zero curva-
ture. Capacity of micropiles shall be determined in
accordance with Section 1810.3.3 by at least two
project specific pre-production tests for each soil
profile, size and depth of micropile. At least two per-
cent of all production piles shall be proof tested to
design ultimate strength determined by using load
combinations in Section 1605.2.1.

Steel casing length in soil shall be considered as
unbonded and shall not be considered as contribut-
ing to friction. Casing shall provide confinement at
least equivalent to hoop reinforcing required by ACI
318 Section 18.13.4.

Reinforcement shall have Class 1 corrosion pro-
tection in accordance with PTI Recommendations
for Prestressed Rock and Soil Anchors. Steel casing
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1810.3.11.1 Seismic Design Categories C through F.
For structures assigned to Seismic Design Category C,
D, E or F, concrete deep foundation elements shall be
connected to the pile cap by embedding the element
reinforcement or field-placed dowels anchored in the
element into the pile cap for a distance equal to their
development length in accordance with ACI 318, Tt
shall be permitted to connect precast prestressed piles
to the pile cap by developing the element prestressing
strands into the pile cap provided that the connection is
ductile. For deformed bars, the development length is
the full development length for compression, or tension
in the case of uplift, without reduction for excess rein-
forcement in accordance with Section 25.4.10 of ACI
318. Alternative measures for laterally confining con-
crete and maintaining toughness and ductile-like
behavior at the top of the element shall be permitted
provided that the design is such that any hinging occurs
in the confined region.

The minimum transverse steel ratio for confinement
shall be not less than one-half of that required for col-
umns,

For resistance to uplift forces, anchorage of steel
pipes, tubes or H-piles to the pile cap shall be made by
means other than concrete bond to the bare steel sec-
tion. Concrete-filled steel pipes or tubes shall have
reinforcement of not less than 0.01 times the cross-sec-
tional area of the concrete fill developed into the cap
and extending into the fill a length equal to two times
the required cap embedment, but not less than the
development length in tension of the reinforcement.

1810.3.11.2 Seismic Design Categories D through F.
For structures assigned to Seismic Design Category D,
E or F, deep foundation element resistance to uplift
forces or rotational restraint shall be provided by
anchorage into the pile cap, designed considering the
combined effect of axial forces due to uplift and bend-
ing moments due to fixity to the pile cap. Anchorage
shall develop not less than 25 percent of the strength of
the element in tension. Anchorage into the pile cap
shall comply with the following:
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1. In the case of uplift, the anchorage shall be capa-
ble of developing the least of the following:

1.1. The nominal tensile strength of the longi-
tudinal reinforcement in a concrete ¢le-
ment.

1.2. The nominal tensile strength of a steel
element.

1.3. The frictional force developed between
the element and the soil multiplied by 1.3.

Exception: The anchorage is permitted to be
designed to resist the axial tension force
resulting from the seismic load effects includ-
ing overstrength factor in accordance with
Section 2.3.6 or 2.4.5 of ASCE 7.

2. In the case of rotational restraint, the anchorage
shall be designed to resist the axial and shear
forces, and moments resulting from the seismic
load effects including overstrength factor in
accordance with Section 2.3.6 or 2.4.5 of ASCE 7
or the anchorage shall be capable of developing
the full axial, bending and shear nominal strength
of the element.

Where the vertical lateral-force-resisting elements
are columns, the pile cap flexural strengths shall exceed
the column flexural strength. The connection between
batter piles and pile caps shall be designed to resist the
nominal strength of the pile acting as a short column.
Batter piles and their connection shall be designed to
resist forces and moments that result from the applica-
tion of seismic load effects including overstrength factor
in accordance with Section 2.3.6 or 2.4.5 of ASCE 7.

1810.3.12 Grade beams, For structures assigned to Seis-
mic Design Category D, E or F, grade beams shall comply
with the provisions in Section 18.13.3 of ACI 318 for
grade beams, except where they are designed to resist the
seismic load effects including overstrength factor in accor-
dance with Section 2.3.6 or 2.4.5 of ASCE 7.

1810.3.13 Seismic ties. For structures assigned to Seismic
Design Category C, D, E or F, individual deep foundations
shall be interconnected by ties. Unless it can be demon-
strated that equivalent restraint is provided by reinforced
concrete beams within slabs on grade or reinforced con-
crete slabs on grade or confinement by competent rock,
hard cohesive soils or very dense granular soils, ties shall
be capable of carrying, in tension or compression, a force
equal to the lesser of the product of the larger pile cap or
column design gravity load times the seismic coefficient,
Spg» divided by 10, and 25 percent of the smaller pile or
column design gravity load.

Exception: In Group R-3 and U occupancies of light-
frame construction, deep foundation elements support-
ing foundation walls, isolated interior posts detailed so
the element is not subject to lateral loads or exterior
decks and patios are not subject to interconnection
where the soils are of adequate stiffness, subject to the
approval of the building official.
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1810.4 Installation. Deep foundations shall be installed in
accordance with Section 1810.4. Where a single deep founda-
tion element comprises two or more sections of different
materials or different types spliced together, each section
shall satisfy the applicable conditions of installation.

1810.4.1 Structural integrity. Deep foundation elements
shall be installed in such a manner and sequence as to pre-
vent distortion or damage that would adversely affect the
structural integrity of adjacent structures or of foundation
elements being installed or already in place and as to avoid
compacting the surrounding soil to the extent that other
foundation elements cannot be installed properly.

1810.4.1.1 Compressive strength of precast con-
crete piles. A precast concrete pile shall not be driven
before the concrete has attained a compressive
strength of not less than 75 percent of the specified
compressive strength (f7), but not less than the
strength sufficient to withstand handling and driving
forces.

1810.4.1.2 Casing. Where cast-in-place deep founda-
tion elements are formed through unstable soils and
concrete is placed in an open-drilled hole, a casing shall
be inserted in the hole prior to placing the concrete.
Where the casing is withdrawn during concreting, the
level of concrete shall be maintained above the bottom
of the casing at a sufficient height to offset any hydro-
static or lateral soil pressure. Driven casings shall be
mandrel driven their full length in contact with the sur-
rounding soil.

1810.4.1.3 Driving near uncased concrete. Deep
foundation elements shall not be driven within six ele-
ment diameters center to center in granular soils or
within one-half the element length in cohesive soils of
an uncased element filled with concrete less than 48
hours old unless approved by the building official. If
the concrete surface in any completed element rises or
drops, the element shall be replaced. Driven uncased
deep foundation elements shall not be installed in soils
that could cause heave.

1810.4.1.4 Driving near cased concrete. Deep foun-
dation elements shall not be driven within four and one-
half average diameters of a cased element filled with
concrete less than 24 hours old unless approved by the
building official. Concrete shall not be placed in cas-
ings within heave range of driving.

1810.4.1.5 Defective timber piles. [OSHPD IR, 2 &
5] Not permitted by OSHPD. Any substantial sudden
change in rate of penetration of a timber pile shall be
investigated for possible damage. If the sudden change
in rate of penetration cannot be correlated to soil strata,
the pile shall be removed for inspection or rejected.

1810.4.2 Identification. Deep foundation materials shall
be identified for conformity to the specified grade with
this identity maintained continuously from the point of
manufacture to the point of installation or shall be tested
by an approved agency to determine conformity to the
specified grade. The approved agency shall furnish an affi-
davit of compliance to the building official.
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1810.4.3 Location plan. A plan showing the location and
designation of deep foundation elements by an identifica-
tion system shall be filed with the building official prior to
installation of such elements. Detailed records for ele-
ments shall bear an identification corresponding to that
shown on the plan.

1810.4.4 Preexcavation. The use of jetting, augering or
other methods of preexcavation shall be subject to the
approval of the building official. Where permitted, preex-
cavation shall be carried out in the same manner as used
for deep foundation clements subject to load tests and in
such a manner that will not impair the carrying capacity of
the elements already in place or damage adjacent struc-
tures. Element tips shall be advanced below the preexca-
vated depth until the required resistance or penetration is
obtained.

1810.4.5 Vibratory driving. Vibratory drivers shall only
be used to install deep foundation elements where the ele-
ment load capacity is verified by load tests in accordance
with Section 1810.3.3.1.2. The installation of production
elements shall be controlled according to power consump-
tion, rate of penetration or other approved means that
ensure element capacities equal or exceed those of the test
elements.

1810.4.6 Heaved elements. Deep foundation elements
that have heaved during the driving of adjacent elements
shall be redriven as necessary to develop the required
capacity and penetration, or the capacity of the element
shall be verified by load tests in accordance with Section
1810.3.3.1.2.

1810.4.7 Enlarged base cast-in-place elements.
Enlarged bases for cast-in-place deep foundation elements
formed by compacting concrete or by driving a precast
base shall be formed in or driven into granular soils. Such
elements shall be constructed in the same manner as suc-
cessful prototype test elements driven for the project.
Shafts extending through peat or other organic soil shall be
encased in a permanent steel casing. Where a cased shaft
is used, the shaft shall be adequately reinforced to resist
column action or the annular space around the shaft shall
be filled sufficiently to reestablish lateral support by the
soil. Where heave occurs, the element shall be replaced
unless it is demonstrated that the element is undamaged
and capable of carrying twice its design load.

1810.4.8 Hollow-stem augered, cast-in-place elements.
Where concrete or grout is placed by pumping through a
hollow-stem auger, the auger shall be permitted to rotate
in a clockwise direction during withdrawal. As the auger is
withdrawn at a steady rate or in increments not to exceed 1
foot (305 mm), concreting or grouting pumping pressures
shall be measured and maintained high enough at all times
to offset hydrostatic and lateral earth pressures. Concrete
or grout volumes shall be measured to ensure that the vol-
ume of concrete or grout placed in each element is equal to
or greater than the theoretical volume of the hole created
by the auger. Where the installation process of any ele-
ment is interrupted or a loss of concreting or grouting
pressure occurs, the element shall be redrilled to 5 feet
(1524 mm) below the elevation of the tip of the auger
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when the installation was interrupted or concrete or grout
pressure was lost and reformed. Augered cast-in-place ele-
ments shall not be installed within six diameters center to
center of an element filled with concrete or grout less than
12 hours old, unless approved by the building official. If
the concrete or grout level in any completed element drops
due to installation of an adjacent element, the element
shall be replaced.

1810.4.9 Socketed drilled shafts. The rock socket and
pipe or tube casing of socketed drilled shafts shall be thor-
oughly cleaned of foreign materials before filling with
concrete, Steel cores shall be bedded in cement grout at
the base of the rock socket.

1810.4.1¢ Micropiles. Micropile deep foundation ele-
ments shall be permitted to be formed in holes advanced
by rotary or percussive drilling methods, with or without
casing. The elements shall be grouted with a fluid cement
grout. The grout shall be pumped through a tremie pipe
extending to the bottom of the element until grout of suit-
able quality returns at the top of the element. The follow-
ing requirements apply to specific installation methods:

1. For micropiles grouted inside a temporary casing,
the reinforcing bars shall be inserted prior to with-
drawal of the casing.The casing shall be withdrawn
in a controlled manner with the grout level main-
tained at the top of the element to ensure that the
grout completely fills the drill hole. During with-
drawal of the casing, the grout level inside the cas-
ing shall be monitored to verify that the flow of
grout inside the casing is not obstructed.

2. For a micropile or portion thereof grouted in an open
drill hole in soil without temporary casing, the mini-
mum design diameter of the drill hole shall be veri-
fied by a suitable device during grouting.

3. For micropiles designed for end bearing, a suitable
means shall be employed to verify that the bearing
surface is properly cleaned prior to grouting.

4. Subsequent micropiles shall not be drilled near ele-
ments that have been grouted until the grout has had
sufficient time to harden.

5. Micropiles shall be grouted as soon as possible after
drilling is completed.

6. For micropiles designed with a full-length casing,
the casing shall be pulled back to the top of the bond
zone and reinserted or some other suitable means
employed to ensure grout coverage outside the cas-
ing.

1810.4.11 Helical piles. Helical piles shall be installed to
specified embedment depth and torsional resistance crite-
ria as determined by a registered design professional. The
torque applied during installation shall not exceed the
maximum allowable installation torque of the helical pile.

1810.4.12 Special inspection. Special inspections in
accordance with Sections 1705.7 and 1705.8 shall be pro-
vided for driven and cast-in-place deep foundation ele-
ments, respectively. Special inspections in accordance
with Section 1705.9 shall be provided for helical piles.
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SECTION 1811
PRESTRESSED ROCK AND SOIL FOUNDATION
ANCHORS [OSHPD 1R, 2 & 5]

1811.1 General. The requirements of this section address the
use of vertical rock and soil anchors in resisting seismic or
wind overturning forces, resulting in tension on shallow foun-
dations.

1811.2 Adoption. Except for the modifications as set forth in
Sections 1811.3 and 1811.4, all prestressed rock and soil
Joundation anchors shall comply with PTI Recommendations
Sor Prestressed Rock and Soil Anchors.

1811.3 Geotechnical requirements. The geotechnical report
for the Prestressed Rock & Soil Foundation Anchors shall
address the following:

1. Minimum diameter and minimum spacing for the
anchors including consideration of group effects.

2. Maximum unbonded length and minimum bonded
length of the tendon.

3. Maximum recommended anchor tension capacity based
upon the soil or rock strength/grout bond and anchor
depth/spacing.

4. Allowable bond stress at the ground/grout interface
and applicable factor of safety for ultimate bond stress.

5. Anchor axial tension stiffness recommendations at the
anticipated anchor axial tension displacements, when
required for structural analysis.

6. Minimum grout pressure for installation and post-grout
pressure.

7. Class I Corrosion Protection is required for all perma-
nent anchors. A minimum of Class Il Corrosion Protec-
tion is required for temporary anchors in service less
than or equal to 2 years.

8. Performance test shall be at a minimum of 1.6 times the
design loads, but shall not exceed 80 percent of the
specified minimum tensile strength of the tendons.
There shall be a minimum of two preproduction test
anchors. Preproduction test anchors shall be tested to
ultimate load or a maximum of 0.80 times the specified
minimum tensile strength of the tendon. A creep test is
required for all prestressed anchors with greater than
10 kips of lock-off prestressing load.

9. Lock-off prestressing load requirements.

10. Acceptable drilling methods.

11. Geotechnical observation and monitoring require-
ments.

1811.4 Structural Requirements.

1. Tendons shall be thread-bar anchors conforming to
ASTM A722.

2. The anchors shall be placed vertical.

3. Design loads shall be based upon the load combina-
tions in Section 1605.3.1 and shall not exceed 60 per-
cent of the specified minimum tensile strength of the
tendons.

4. Ultimate load shall be based upon the lesser of the
strength of the superstructure elements, the maximum
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forces from a fully vielded structural system and forces
from the load combinations with overstrength factor in
accordance with ASCE 7, Section 12.4.3 and shall not
exceed 80 percent of the specified minimum tensile
strength of the tendons.

5. The anchor shall be designed to fail in grout bond to
the soil or rock before pullout of the soil wedge by
group effect.

6. Foundation design shall incorporate the effect of lock-
off loads.

7. Design shall account for as-built locations of soil
anchors considering all the acceptable construction
tolerances.

8. Design shall account for both short- and long-term
deformation.

9. Enforcement agency may require consideration of
anchor deformation in evaluating deformation compat-
ibility or building drift where it may be significant.

SECTION 1812
EARTH RETAINING SHORING [OSHPD 1R, 2 & 5]

1812.1 General. The requirements of this section shall apply
fo temporary and permanent earth-retaining shoring using
soldier piles and lagging with or without tie-back anchors in
soil or rock, only when existing or new facilities are affected.
Shoring used as construction means and methods only, which
does not affect existing or new facilities, is not regulated by
this section and shall satisfy the requirements of the authori-
ties having jurisdiction.

Design, construction, testing, and inspection shall satisfy
the requirements of this code except as modified in Sections
1812.2 through 1812.8.

1812.2 Duration. Shoring shall be considered temporary
when elements of the shoring will be exposed to site condi-
tions for a period of less than or equal to 2 years, and shall
be considered permanent otherwise. Permanent shoring shall
account for the increase in lateral soil pressure due to earth-
quake. At the end of the construction period, the existing and
new structures shall not rely on the temporary shoring for
support in anyway. Wood components shall not be used for
permanent shoring lasting more than 2 years. Wood compo-
nents of the temporary shoring that may affect the perfor-
mance of permanent structure shall be removed after the
shoring is no longer required.

All components of the shoring shall have corrosion protec-
tion or preservative treatment for their expected duration.
Wood components of the temporary shoring that will not be
removed shall be treated in accordance with AWPA Ul
(Commodity Specification A, Use Category 4B and Section
5.2), and shall be identified in accordance with Section
2303.1.9.

1812.3 Surcharge. Surcharge pressure due to footings, traf-
fic, or other sources shall be considered in the design. If the
footing surcharge is located within the semicircular distribu-
tion or bulb of earth pressure (when shoring is located close
to a footing), lagging shall be designed for lateral earth pres-
sure due to footing surcharge. Soil arching effects may be
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considered in the design of lagging. Underpinning of the foot-
ing may be used in lieu of designing the shoring and lagging
Jor surcharge pressure. Alternatively, continuously contact-
ing drilled pier shafts near the footings shall be permitted.
The lateral surcharge design pressure shall be derived using
Boussinesq equations modified for the distribution of stresses
in an elastic medium due to a uniform, concentrated or line
surface load as appropriate and soil arching effects.

1812.4 Design and testing. Except for the modifications as
set forth in Sections 1812.4.1 through 1812.4.3, all Pre-
stressed Rock and Soil Tie-back Anchors shall comply with
PTI Recommendations for Prestressed Rock and Soil
Anchors.

1812.4.1 Geotechnical requirements. The geotechnical
report for the earth retaining shoring shall address the
Sfollowing:

1. Minimum diameter and minimum spacing for the
anchors including consideration of group effects.

2. Maximum unbonded length and minimum bonded
length of the tie-back anchors.

3. Maximuwm recommended anchor tension capacity
based upon the soil or rock strength/grout bond and
anchor depth/spacing.

4. Allowable bond stress at the ground/grout interface
and applicable factor of safety for ultimate bond
stress for the anchor. For permanent anchors, a mini-
mum factor of safety of 2.0 shall be applied to the
ground soll interface as required by PTI Recommen-
dations for Prestressed Rock and Soil Anchors Sec-
tion 6.6.

5. Minimum grout pressure for installation and post-
grout pressure for the anchor. The presumptive post-
grout pressure of 300 psi may be used for all soil
types.

6. Class I Corrosion Protection is required for all per-
manent anchors. A minimum of Class II Corrosion
Protection is required for temporary anchors in ser-
vice less than or equal to 2 years.

7. Performance test for the anchors shall be at a mini-
mum of two times the design loads and shall not
exceed 80 percent of the specified minimum tensile
strength of the anchor rod. A creep test is required for
all prestressed anchors that are performance tested.
All production anchors shall be tested at 150 percent
of design loads and shall not be greater than 70 per-
cent of the specified minimum tensile strength of the
anchor rod.

8. Earth pressure, surcharge pressure, and the seismic
increment of earth pressure loading, when applicable.

9. Maximum recommended lateral deformation at the
top of the soldier pile, at the tie-back anchor loca-
tions, and the drilled pier concrete shafts at the lowest
grade level.

10, Allowable vertical soil bearing pressure, friction
resistance, and lateral passive soil resistance for the
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drilled pier concrete shafts and associated factors of
safety for these allowable capacities.

11. Soil-pier shaft/pile interaction assumptions and lat-
eral soil stiffness to be used in design for drilled pier
concrete shaft or pile lateral loads.

12. Acceptable drilling methods.

13. Geotechnical observation and monitoring recommen-
dations.

1812.4.2 Structural requirements:

1. Tendons shall be thread-bar anchors conforming to
ASTM A722.

2. Anchor design loads shall be based upon the load
combinations in Section 1605.3.1 and shall not
exceed 60 percent of the specified minimum tensile
strength of the tendons.

3. The anchor shall be designed to fail in grout bord to
the soil or rock before pullout of the soil wedge.

4. Design of shoring system shall account for as-built
locations of soil anchors considering all specified
construction tolerances in Section 1812.8

5. Design of shoring system shall account for both
short- and long-term deformation.

1812.4.3 Testing of tie-back anchors:

1. The geotechnical engineer shall keep a record at the
Job site of all test loads and total anchor movement,
and report their accuracy.

2. If a tie-back anchor initially fails the testing require-
ments, the anchor shall be permitted to be re-
grouted and retested. If the anchor continues to fail,
the followings steps shall be taken:

a. The contractor shall determine the cause of
failure: (variations of the soil conditions,
installation methods, materials, efc. ).

b. The contractor shall propose a solution to
remedy the problem. The proposed solution
will need to be reviewed and approved by geo-
technical engineer, shoring design engineer,
and the building official.

3. After a satisfactory test, each anchor shall be locked
off in accordance with PTI Recommendations for
Prestressed Rock and Soil Anchors Section 8.4.

4. The shoring design engineer shall specify design
loads for each anchor,

1812.5 Counstruction: The construction procedure shall
address the following:

1. Holes drilled for piles/tie-back anchors shall be done
without detrimental loss of ground, sloughing or cav-
ing of materials and without endangering previously
installed shoring members or existing foundations.

2. Drilling of earth anchor shafts for tie-backs shall
occur when the drill bench reaches 2 to 3 feet below
the level of the tie-back pockets.
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10.

11

12.

13.

14.

. Casing or other methods shall be used where neces-

sary to prevent loss of ground and collapse of the
hole.

. Drill cuttings from the earth anchor shaft shall be

removed prior to anchor installation.

Unless tremie methods are used, all water and loose
materials shall be removed from the holes prior to
installing piles/tie-backs.

. Tie-back anchor rods with attached centralizing

devices shall be installed into the shaft or through the
drill casing. Centralizing devices shall not restrict
movement of the grout.

. After lagging installation, voids between lagging and

soil shall be backfilled immediately to the full height
of lagging.

. The soldier piles shall be placed within specified tol-

erances in the drilled hole and braced against dis-
placement during grouting. Fill shafts with concrete
up to top of footing elevation, rest of the shaft can
generally be filled with lean concrete. Excavation for
lagging shall not be started until concrete has
achieved sufficient strength for all anticipated loads
as determined by the shoring design engineer.

Where boulders and/or cobbles have been identified
in the geotechnical reports, the contractor shall be
prepared to address boulders and/or cobbles that may
be encountered during the drilling of soldier piles and
tie-back anchors.

The grouting equipment shall produce grout free of
lumps and indispensed cement. The grouting equip-
ment shall be sized to enable the grout to be pumped
in continuwous operation. The mixer shall be capable
of continuously agitating the grout.

The quantity of grout and grout pressure shall be
recorded. The grout pressure shall be controlled to
prevent excessive heave in soils or fracturing rock
formations.

If post-grouting is required, post-grouting operation
shall be performed after initial grout has set for 24
hours in the bond length only. Tie-backs shall be
grouted over a sufficient length (anchor bond length)
to transfer the maximum anchor force to the anchor
grout.

Testing of anchors may be performed after post-
grouting operations, provided that grout has reached
a strength of 3,000 psi as required by PTI Recommen-
dations for Prestressed Rock and Soil Anchors Sec-
tion 6.11.

Anchor rods shall be tensioned straight and true.
Excavation directly below the anchors shall not con-
tinue before those anchors are tested.

1812.6 Inspection, survey monitoring, and observation.

1L
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The shoring design engineer or his designee shall
make periodic inspections of the job site for the pur-
pose of observing the installation of the shoring sys-

tem, testing of tie-back anchors, and monitoring of the
survey.

. Testing, inspection, and observation shall be in

accordance with testing, inspection and observation
requirements approved by the building official. The
Sfollowing activities and materials shall be tested,
inspected, or observed by the special inspector and
geotechnical engineer:

a. Sampling and testing of concrete in soldier pile
and tie-back anchor shafts.

b. Fabrication of tie-back anchor pockets on soldier
beams

c. Installation and testing of tie-back anchors.

d. Survey monitoring of soldier pile and tie-back
load cells.

e. Survey monitoring of existing buildings.

. A complete and accurate record of all soldier pile

locations, depths, concrete strengths, tie-back loca-
tions and lengths, tie-back grout strength, quantity of
concrete per pile, quantity of grout per tie-back and
applied tie-back loads shall be maintained by the spe-
cial inspector and geotechnical engineer. The shoring
design engineer shall be notified of any unusual con-
ditions encountered during installation.

. Calibration data for each test jack, pressure gauge,

and master pressure gauge shall be verified by the
special inspector and geotechnical engineer. The cali-
bration tests shall be performed by an independent
testing laboratory and within 120 calendar days of
the data submitted.

. Monitoring points shall be established at the top and

at the anchor heads of selected soldier piles and at
intermediate intervals as considered appropriate by
the geotechnical engineer.

. Control points shall be established outside the area of

influence of the shoring system to ensure the accuracy
of the monitoring readings.

. The periodic basis of shoring monitoring, at a minu-

mum, shall be as follows:

a. Intitial monitoring shall be performed prior to
any excavation.

b. Once excavation has begun, the periodic read-
ings shall be taken weekly until excavation
reaches the estimated subgrade elevation and the
permanent foundation is complefte.

c. If performance of the shoring is within estab-
lished guidelines, shoring design engineer may
permit the periodic readings to be biweekly.
Once initiated, biweekly readings shall continue
until the building slab at ground floor level is
completed and capable of transmitting lateral
loads to the permanent structure. Thereafter,
readings can be monthly.

d. Where the building has been designed to resist
lateral earth pressures, the periodic monitoring
of the soldier piles and adjacent structure can be
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discontinued once the ground floor diaphragm
and subterranean portion of the structure is
capable of resisting lateral soil loads and
approved by the shoring design engineer, geo-
technical engineer, and the building official.

e. Additional vreadings shall be taken when
requested by special inspector, shoring design
engineer, geotechnical engineer, or the building

official.

8. Monitoring readings shall be submitted to shoring
design engineer, engineer in responsible charge, and
the building official within 3 working days after they
are conducted. Monitoring readings shall be accurate
to within 0.01 feet. Resulits are to be submitted in tab-
ular form showing at least the intial date of monitor-
ing and reading, current monitoring date and reading
and difference between the two readings.

9. If the total cummulative horizontal or vertical move-
ment (from start of construction) of the existing build-
ings reaches '/, inch or soldier piles movement
reaches 1 inch all excavation activities shall be sus-
pended. The geotechnical and shoring design engi-
neers shall determine the cause of movement, if any,
and recommend corrective measures, if necessary,
before excavation continues.

10. If the total cummulative horizontal or vertical move-
ment (from start of construction) of the existing build-
ings reaches /, inch or soldier piles movement
reaches 1'/, inches all excavation activities shall be
suspended until the causes, if any, can be determined.
Supplemental shoring shall be devised to eliminate
Surther movement and the building official shall
review and approve the supplemental shoring before
excavation continues.

11. Monitoring of tie-back anchor loads:

a. Load cells shall be installed at the tie-back heads
adjacent to buildings at maximum interval of 50
feet, with a minimum of one load cell per wall.

b. Load cell readings shall be taken once a day
during excavation and once a week during the
remainder of construction.

¢. Load cell readings shall be submitted to the geo-
technical engineer, shoring design engineer,
engineer in responsible charge, and the building
official.

d. Load cell readings can be terminated once the
temporary shoring no longer provides support
Jor the buildings.

1812.7 Monitoring of existing OSHPD 1, IR, 2, 4 and 5
structures.

1. The contractor shall complete a written and photo-
graphic log of all existing OSHPD 1, IR, 2, 4 & 5
structures within 100 feet or three times depth of shor-
ing, prior to construction. A licensed surveyor shall
document all existing substantial cracks in adjacent
existing structures.
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2. The contractor shall document the existing condition of
wall cracks adjacent to shoring walls prior to start of
construction.

3. The contractor shall monitor existing walls for move-
ment or cracking that may result from adjacent shor-
ing.

4. If excessive movement or visible cracking occurs, the
contractor shall stop work and shore/reinforce excava-
tion and contact the shoring design engineer and the
building official.

5. Monitoring of the existing structure shall be at reason-
able intervals as required by the registered design pro-
fessional, subject to approval of the building official.
Monitoring shall be performed by a licensed surveyor
and shall consist of vertical and lateral movement of
the existing structures. Prior to starting shoring instal-
lation a preconstruction meeting shall take place
between the contractor, shoring design engineer, sur-
veyor, geotechnical engineer, and the building official
to identify monitoring locations on existing buildings.

6. If in the opinion of the building official or shoring
design engineer, monitoring data indicate excessive
movement or other distress, all excavation shall cease
until the geotechnical engineer and shoring design
engineer investigate the situation and make recommen-
dations for remediation or continuing.

7. All reading and measurements shall be submitted to the
building official and shoring design engineer,

1812.8 Tolerances. The following folerances shall be speci-
fied on the construction documents.

1. Soldier piles:

i. Horizontal and vertical construction tolerances
Jor the soldier pile locations.

ii. Soldier pile plumbness requirements (angle with
vertical line).

2. Tie-back anchors:

i. Allowable deviation of anchor projected angle
Sfrom specified vertical and horizontal design pro-
Jected angle.

ii. Anchor clearance to the existing/new utilities and
structures.

SECTION 1813
VIBRO STONE COLUMNS FOR GROUND
IMPROVEMENT [OSHPD 1R, 2 & 5]

1813.1 General. This section shall apply to Vibro Stone Col-
umns (VSCs) for ground improvement using unbounded
aggregate materials, Vibro stone column provisions in this
section are intended to increase bearing capacity, reduce set-
tlements, and mitigate liquefaction for shallow foundations.
These requirements shall not be used for grouted or bonded
stone columns, ground improvement for deep foundation ele-
ments, or changing site class. VSCs shall not be considered
as a deep foundation element.
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Ground improvement shall be installed under the entire
building/structure footprint and not under isolated founda-
tion elements only.

Design, construction, testing, and inspection shall satisfy
the requirements of this code except as modified in Sections
1813.2 through 1813.5.

1813.2 Geotechnical report, The geotechnical report shall
specify vibro stone column requirements fo ensure uniformity
in total and differential immediate settlement, long-term set-
tlement, and earthquake-induced settlement. The report shall
address the following:

1. Soil compaction shall be sufficient to mitigate potential
Jor liguefaction as described in California Geological
Survey (CGS) Special Publication 117A (SP-117A):
Guidelines for Evaluating and Mitigating Seismic Haz-
ard in California.

2. The area replacement ratio for the compaction ele-
ments and the basis of its determination shall be
explained. Minimum factor of safety for soil compac-
tion shall be in accordance with SP-117A.

3. The depth of soil compaction elements and extent
beyond the footprint of structures/foundation shall be
defined. Extent beyond the foundation shall be half the
depth of the VSCs with a minimum of 10’ or an
approved alternative,

4. The minimum diameter and maximum spacing of soil
compaction elements shall be specified. VSCs shall not
be less than 2 feet in diameter and center to center
spacing shall not exceed 8 feet.

5. The modulus of subgrade reactions for shallow founda-
tions shall account for the presence of compaction ele-
ments.

6. The modulus of subgrade reactions, long-term sertle-
ment, and post-earthquake settlement shall be specified
along with expected total and differential settlements
Jor design.

7. The acceptance criteria for friction cone and piezocone
penetration testing in accordance with ASTM D5778
complemented by a standard penetration test (SPT) in
accordance with ASTM D1586, if necessary, to verify
soil improvement shall be specified

8. The requirements for special inspection and observa-
tion by the geotechnical engineer shall be specified.

9. A Final Verified Report (FVR) documenting the instal-
lation of the ground improvement system and confirm-
ing that the ground improvement acceptance criteria
have been met shall be prepared by the geotechnical
engineer and submitted to the enforcement agency for
review and approval.
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1813.3 Shallow Foundations. VSCs under the shallow foun-
dation shall be located symmetrically around the centroid of
the footing or load, and:

1. There shall be a minimum of four stone columns under
each isolated or continuousfcombined footing or an
approved equivalent.

2. The VSCs or deep foundation elements shall not be
used to resist tension or overturning uplift from the
shallow foundations.

3. The foundation design for the shallow foundation shall
consider the increased vertical stiffness of the VSCs as
point supports for analysis, unless it is substantiated
that the installation of the VSCs results in improvement
of the surrounding soils such that the modulus of sub-
grade reaction, long-term settlement, and post-earth-
quake settlement can Dbe considered uniform
throughout.

1813.4 Installation. VSCs shall be installed with vibratory
probes. Vertical columns of compacted unbounded aggregate
shall be formed through the soils to be improved by adding
gravel near the tip of the vibrator and progressively raising
and re-penetrating the vibrator, which will results in the
gravel being pushed into the surrounding soil.

Gravel aggregate for VSCs shall be well graded with a
maximum size of 6 inches and not more than 10 percent
smaller than */;inch after compaction.

1813.5 Construction Documents. Construction documents
Jor VSCs, at a minimum, shall include the following:

1. Size, depth, and location of VSCs.

2. The extent of soil improvements along with building/
structure foundation outlines.

3. Field verification requirements and acceptance criteria
using CPT/SPT.

4. The locations where CPT/SPT shall be performed.

5. A Testing, Inspection and Observation (TIO) program
indicating the inspection and observation required for
the VSCs.

2019 CALIFORNIA BUILDING CODE




CALIFORNIA BUILDING CODE - MATRIX ADOPTION TABLE
CHAPTER 184 — SOILS AND FOUNDATIONS

(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user.
See Chapter 1 for state agency authority and building applications.)

) BSC- HCD DSA OSHPD
Adoj BS S DPH DwW EC| CA | SL |SLC
dopting agency C| g |SFM 2 Ti/Ac | A T 55 Tss/ce w23 BSCC AGR RiC
Adopt entire chapter X X

Adopt entire chapter as
amended (amended
sections listed below)

Adopt only those
sections that are listed
below

Chapter / Section

The state agency does not adopt sections identified with the following symbol: T
The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable o strucnires regulated by other state agencies pursvant to Section 1.11,

2019 CALIFORNIA BUILDING CODE

179



180 2019 CALIFORNIA BUILDING CODE



>

CHAPTER 184
SOILS AND FOUNDATIONS

SECTION 18014
GENERAL

1801A.1 Scope. The provisions of this chapter shall apply to
building and foundation systems.

1801A.1.1 Application. The scope of application of Chap-
ter 18A is as follows:

1. Structures regulated by the Division of the State
Architect—Structural Safety, which include those
applications listed in Section 1.9.2.1 (DSA-SS), and
1.9.2.2 (DSA-SS/CC). These applications include
public elementary and secondary schools, commu-
nity colleges and state-owned or state-leased essen-
tial services buildings

2. Applications listed in Section 1.10.1 and 1.10.4 regu-
lated Dy the Office of Statewide Health Planning and
Development (OSHPD).These applications include
hospitals and correctional treatment centers.

1801A.1.2 Amendments in this chapter. DSA-SS, DSA-
SS/CC adopt this chapter and all amendments.

Exception: Amendments adopted by only one agency
appear in this chapter preceded with the appropriate
acronym of the adopting agency, as follows:

1. Division of the State Architect-Structural Safety:
[DSA-SS] For applications listed in Section 1.9.2.1.

[DSA-SS/CC] For applications listed in Section
1.9.2.2.

2. Office of Statewide Health Planning and Devel-
opment:

[OSHPD 1] - For applications listed in Section
1.10.1.

[OSHPD 4] - For applications listed in Section
1.10.4.

1801A.1.3 Reference to other chapters.

1801A.1.3.1 [DSA-SS/CC] Where reference within this
chapter is made to sections in Chapters 16A, 19A, 214,
and 22A, the provisions in Chapters 16, 19, 21, and 22,
respectively shall apply instead. Referenced sections
may not directly correlate, but the corresponding DSA-
SS/CC sections to such references still apply.

SECTION 18024
DESIGN BASIS

18024.1 General. Allowable bearing pressures, allowable
stresses and design formulas provided in this chapter shall be
used with the allowable stress design load combinations spec-
ified in Section 1605A.3. The quality and design of materials
used structurally in excavations and foundations shall comply
with the requirements specified in Chapters 164, 194, 214,
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22A and 23. Excavations and fills shall comply with Chapter
33.

SECTION 18034
GEOTECHNICAL INVESTIGATIONS

1803A.1 General. Geotechnical investigations shall be con-
ducted in accordance with Section 1803A.2 and reported in
accordance with Section I803A.7. The classification and
investigation of the soil shall be made under the responsible
charge of a California registered geotechnical engineer. All
recommendations contained in geotechnical and geohazard
reports shall be subject to the approval of the enforcement
agency. All reports shall be prepared and signed by a regis-
tered geotechnical engineer, a certified engineering geolo-
gist, and a registered geophysicist, where applicable.

18034.2 Investigations required. Geotechnical investiga-
tions shall be conducted in accordance with Sections 1803A.3
through /803A.6.

Exceptions:

1. Geotechnical reports are not required for one-story,
wood-frame and light-steel-frame buildings of Type
I or Type V construction and 4,000 square feet (371
m?) or less in floor area, not located within Earth-
quake Fault Zones or Seismic Hazard Zones as
shown in the most recently published maps from the
Culifornia Geological Survey (CGS) or in seismic
hazard zones as defined in the Safety Element of the
local General Plan. Allowable foundation and lat-
eral soil pressure values may be determined from
Table 1806A.2.

2. A previous report for a specific site may be resub-
mitted, provided that a reevaluation is made and the
report is found to be currently appropriate.

18034.3 Basis of investigation. Soil classification shall be
based on observation and any necessary tests of the materials
disclosed by borings, test pits or other subsurface exploration
made in appropriate locations. Additional studies shall be
made as necessary to evaluate slope stability, soil strength,
position and adequacy of load-bearing soils, the effect of
moisture variation on soil-bearing capacity, compressibility,
liquefaction and expansiveness.

1803A4.3.1 Scope of investigation. The scope of the geo-
technical investigation including the number and types of
borings or soundings, the equipment used to drill or sam-
ple, the in-situ testing equipment and the laboratory testing
program shall be determined by a registered design profes-
sional.

There shall not be less than one boring or exploration
shaft for each 5,000 square feet (465 m®) of building area
at the foundation level with a minimum of two provided for
any one building. A boring may be considered to reflect
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subsurface conditions relevant to more than one building,
subject to the approval of the enforcement agency.

Borings shall be of sufficient size to permit visual
examination of the soil in place or, in lieu thereof, cores
shall be taken.

Borings shall be of sufficient depth and size to ade-
quately characterize sub-surface conditions.

1803A.4 Qualified representative. The investigation proce-
dure and apparatus shall be in accordance with generally
accepted engineering practice. The registered design profes-
sional shall have a fully qualified representative on site
during all boring or sampling operations.

1803A.5 Investigated conditions. Geotechnical investiga-
tions shall be conducted as indicated in Sections 18034.5.1
through 1803A.5.12.

18034.5.1 Classification. Soil materials shall be classi-
fied in accordance with ASTM D2487.

18034.5.2 Questionable soil. Where the classification,
strength or compressibility of the soil is in doubt or
where a load-bearing value superior to that specified in
this code is claimed, the building official shall be permit-
ted to require that a geotechnical investigation be con-
ducted.

1803A4.5.3 Expansive soil. In areas likely to have expan-
sive soil, the building official shall require soil tests to
determine where such soils do exist.

Soils meeting all four of the following provisions shall
be considered to be expansive, except that tests to show
compliance with Items 1, 2 and 3 shall not be required if
the test prescribed in Item 4 is conducted:

1. Plasticity index (PI) of 15 or greater, determined in

accordance with ASTM D4318.

2. More than 10 percent of the soil particles pass a No.

200 sieve (75 um), determined in accordance with
ASTM D422,

3. More than 10 percent of the soil particles are less
than 5 micrometers in size, determined in accor-
dance with ASTM D422.

4. Expansion index greater than 20, determined in
accordance with ASTM D4829.

18034.5.4 Ground-water table. A subsurface soil inves-
tigation shall be performed to determine whether the exist-
ing ground water table is above or within 5 feet (1524
mm) below the elevation of the lowest floor level where
such floor is located below the finished ground level adja-
cent to the foundation.

18034.5.5 Deep foundations. Where deep foundations
will be used, a geotechnical investigation shall be con-
ducted and shall include all of the following, unless suffi-
cient data on which to base the design and installation is
otherwise available:

1. Recommended deep foundation types and installed
capacities.

2. Recommended center-to-center spacing of deep
foundation elements.
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. Driving criteria.
. Installation procedures.

o

. Field inspection and reporting procedures (to
include procedures for verification of the installed
bearing capacity where required).

Load test requirements.

7. Suitability of deep foundation materials for the
intended environment.

=)

8. Designation of bearing stratum or strata.
9. Reductions for group action, where necessary.

18034.5.6 Rock strata. Where subsurface explorations at
the project site indicate variations in the structure of rock
on which foundations are to be constructed, a sufficient
number of borings shall be drilled to sufficient depths to
assess the competency of the rock and its load-bearing
capacity.
18034.5.7 Excavation near foundations. Where excava-
tion will reduce support from any foundation, a registered
design professional shall prepare an assessment of the
structure as determined from examination of the structure,
the review of available design documents and, if neces-
sary, excavation of test pits. The registered design profes-
sional shall determine the requirements for underpinning
and protection and prepare site-specific plans, details and
sequence of work for submission. Such support shall be
provided by underpinning, sheeting and bracing, or by
other means acceptable to the building official.
1803A.5.8 Compacted fill material. Where shallow foun-
dations will bear on compacted fill material more than 12
inches (305 mm) in depth, a geotechnical investigation
shall be conducted and shall include all of the following:
1. Specifications for the preparation of the site prior to
placement of compacted fill material.
2. Specifications for material to be used as compacted

fill.
. Test methods to be used to determine the maximum

dry density and optimum moisture content of the

material to be used as compacted fill.

4, Maximum allowable thickness of each lift of com-
pacted fill material.

5. Field test method for determining the in-place dry
density of the compacted fill.

6. Minimum acceptable in-place dry density expressed

as a percentage of the maximum dry density deter-
mined in accordance with Item 3.

w

7. Number and frequency of field tests required to
determine compliance with Item 6.

18034.5.9 Controlled low-strength material (CLSM).
Where shallow foundations will bear on controlled low-
strength material (CLSM), a geotechnical investigation
shall be conducted and shall include all of the following:

1. Specifications for the preparation of the site prior to
placement of the CLSM.

2. Specifications for the CLSM.
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3. Laboratory or field test method(s) to be used to
determine the compressive strength or bearing
capacity of the CLSM.

4. Test methods for determining the acceptance of the
CLSM in the field.

5. Number and frequency of field tests required to
determine compliance with Item 4.

1803A.5.10 Alternate setback and clearance. Where set-
backs or clearances other than those required in Section
1808A.7 are desired, the building official shall be permit-
ted to require a geotechnical investigation by a registered
design professional to demonstrate that the intent of Sec-
tion 1808A.7 would be satisfied. Such an investigation
shall include consideration of material, height of slope,
slope gradient, load intensity and erosion characteristics of
slope material,

18034.5.11 Seismic Design Categories C through F. For
structures assigned to Seismic Design Category C, D, E or
F, a geotechnical investigation shall be conducted, and
shall include an evaluation of all of the following potential
geologic and seismic hazards:

1. Slope instability.

2. Liquefaction.

3. Total and differential settlement.
4,

Surface displacement due to faulting or seismically
induced lateral spreading or lateral flow.

18034.5.12 Seismic Design Categories D through F. For
structures assigned to Seismic Design Category D, E or F,
the geotechnical investigation required by Section
1803A.5.11 shall include all of the following as applicable:
1. The determination of dynamic seismic lateral earth
pressures on foundation walls and retaining walls
supporting more than 6 feet (1.83 m) of backfill
height due to design earthquake ground motions.

2. The potential for liquefaction and soil strength loss
evaluated for site peak ground acceleration, earth-
quake magnitude and source characteristics consis-
tent with the maximum considered earthquake
ground motions. Peak ground acceleration shall be
determined based on one of the following:

2.1. A site-specific study in accordance with
Chapter 21 of ASCE 7.

2.2. In accordance with Section 11.8.3 of ASCE
7.

3. An assessment of potential consequences of lique-
faction and soil strength loss including, but not lim-
ited to, the following:

3.1. Estimation of total and differential settle-
ment.

3.2. Lateral soil movement.
3.3. Lateral soil loads on foundations.

3.4. Reduction in foundation soil-bearing capac-
ity and lateral soil reaction.
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3.5. Soil downdrag and reduction in axial and lat-
eral soil reaction for pile foundations.

3.6. Increases in soil lateral pressures on retain-
ing walls.

3.7. Flotation of buried structures.
4. Discussion of mitigation measures such as, but not
limited to, the following:
4.1. Selection of appropriate foundation type and
depths.

4.2. Selection of appropriate structural systems
to accommodate anticipated displacements
and forces.

4.3, Ground stabilization.

4.4. Any combination of these measures and how
they shall be considered in the design of the
structure.

1803A.6 Geohazard reports. Geohazard reports shall be
required for all proposed construction.

Exceptions:

1. Reports are not required for one-story, wood-frame
and light-steel-frame buildings of Type Il or Type V
construction and 4,000 square feet (371 m*) or less
in floor areq, not located within Earthquake Fault
Zones or Seismic Hazard Zones as shown in the
most recently published maps from the California
Geological Survey (CGS) or in seismic hazard zones
as defined in the Safety Element of the local General
Plan; nonstructural, associated structural or volun-
tary structural alterations, and incidental structural
additions or alterations, and structural repairs for
other than earthquake damage.

2. A previous report for a specific site may be resub-
mitted, provided that a reevaluation is made and the
report is found to be currently appropriate.

The purpose of the geohazard report shall be to identify
geologic and seismic conditions that may require project mit-
igations. The reports shall contain data which provide an
assessment of the nature of the site and potential for earth-
quake damage based on appropriate investigations of the
regional and site geology, project foundation conditions and
the potential seismic shaking at the site. The report shall be
prepared by a California-certified engineering geologist in
consultation with a California-registered geotechnical engi-
neer.

The preparation of the geohazard report shall consider
the most recent CGS Note 48: Checklist for the Review of
Engineering Geology and Seismology Reports for Califor-
nia Public School, Hospitals, and Essential Services Build-
ings. In addition, the most recent version of CGS Special
Publication 42, Fault Rupture Hazard Zones in California,
shall be considered for project sites proposed within an
Alquist-Priolo Earthquake Fault Zone. The most recent ver-
sion of CGS Special Publication 117, Guidelines for Evalu-
ating and Mitigating Seismic Hazards in California, shall
be considered for project sites proposed within a Seismic
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Hazard Zone. All conclusions shall be supported by satis-
Jactory data and analysis.

In addition to requirements in Sections 1803A.5.11 and
1803A.5.12, the report shall include, but shall not be limited
to, the following:

1. Site geology.

2. Evaluation of the known active and potentially active
Sfaults, both regional and local.

3. Ground-motion parameters, as required by Sections
1613A and 16174, and ASCE 7.

The Next Generation Attenuation West 2 (NGA-West 2)
relations used for the 2014 USGS seismic hazards maps for
Western United States (WUS) shall be utilized to determine
the site-specific ground motion. When supported by data and
analysis, and approved by the enforcement agency, other
attenuation relations that were not used for the 2014 USGS
maps shall be permitted as additions or substitutions. No
Sfewer than three NGA attenuation relations shall be utilized.

1803A.7 Geotechnical reporting. Where geotechnical
investigations are required, a written report of the investiga-
tions shall be submitted to the building official by the per-
mit applicant at the time of permit application. The
geotechnical report shall provide completed evaluations of
the foundation conditions of the site and the potential geo-
logic/seismic hazards affecting the site. The geotechnical
report shall include, but shall not be limited to, site-specific
evaluations of design criteria related to the nature and
extent of foundation materials, groundwater conditions, lig-
uefaction potential, settlement potential and slope stability.
The report shall contain the results of the analyses of prob-
lem areas identified in the geohazard report. The geotechni-
cal report shall incorporate estimates of the characteristics
of site ground motion provided in the geohazard report.
This geotechnical report shall include, but need not be lim-
ited to, the following information:

L. A plot showing the location of the soil investigations.

2. A complete record of the soil boring and penetration
test logs and soil samples.

3. A record of the soil profile.

4, Elevation of the water table, if encountered. Historic
high ground water elevations shall be addressed in
the report to adequately evaluate liquefaction and set-
Hement potential,

5. Recommendations for foundation type and design cri-
teria, including but not limited to: bearing capacity of
natural or compacted soil; provisions to mitigate the
effects of expansive soils; mitigation of the effects of
liquefaction, differential settlement and varying soil
strength; and the effects of adjacent loads.

6. Expected total and differential settlement.

7. Deep foundation information in accordance with Sec-
tion 18034.5.5.

8. Special design and construction provisions for foun-
dations of structures founded on expansive soils, as
necessary.
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9. Compacted fill material properties and testing in
accordance with Section 18034.5.8.

10. Controlled low-strength material properties and test-
ing in accordance with Section 18034.5.9.

11. The report shall consider the effects of stepped foot-
ings addressed in Section 1809A.3.

12. The report shall consider the effects of seismic haz-
ards in accordance with Section 1803A.6 and shall
incorporate the associated geohazard report.

1803A.8 Geotechnical peer review. [DSA-SS and DSA-SS/
CCJ] When alternate foundations designs or ground improve-
ments are employed or where slope stabilization is required,
a qualified peer review by a California-licensed geotechnical
engineer, in accordance with Section 322 of Part 10, Title 24,
C.C.R., may be required by the enforcement agency. In Sec-
tion 322 of Part 10, Title 24, C.C.R., where reference is made
to structural or seismic-resisting system, it shall be replaced
with geotechnical, foundation, or ground improvement, as
appropriate.

SECTION 18044
EXCAVATION, GRADING AND FILL

1804A.1 Excavation near foundations. Excavation for any
purpose shall not reduce vertical or lateral support for any
foundation or adjacent foundation without first underpinning
or protecting the foundation against detrimental lateral or ver-
tical movement, or both.

1804A.2 Underpinning, Where underpinning is chosen to
provide the protection or support of adjacent structures, the
underpinning system shall be designed and installed in accor-
dance with provisions of this chapter and Chapter 33.

18044.2.1 Underpinning sequencing. Underpinning
shall be installed in a sequential manner that protects the
neighboring structure and the working construction site.
The sequence of installation shall be identified in the
approved construction documents.

1804A.3 Placement of backfill. The excavation outside the
foundation shall be backfilled with soil that is free of organic
material, construction debris, cobbles and boulders or with a
controlled low-strength material (CLSM). The backfill shall
be placed in lifts and compacted in a manner that does not
damage the foundation or the waterproofing or dampproofing
material.
Exception: CLSM need not be compacted.

1804A .4 Site grading. The ground immediately adjacent to
the foundation shall be sloped away from the building at a
slope of not less than one unit vertical in 20 units horizontal
(5-percent slope) for a minimum distance of 10 feet (3048
mm) measured perpendicular to the face of the wall. If
physical obstructions or lot lines prohibit 10 feet (3048 mm)
of horizontal distance, a 5-percent slope shall be provided to
an approved alternative method of diverting water away
from the foundation. Swales used for this purpose shall be
sloped not less than 2 percent where located within 10 feet
(3048 mm) of the building foundation. Impervious surfaces
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within 10 feet (3048 mm) of the building foundation shall
be sloped not less than 2 percent away from the building.

Exceptions:

1. Where climatic or soil conditions warrant, the
slope of the ground away from the building foun-
dation shall be permitted to be reduced to not less
than one unit vertical in 48 units horizontal (2-per-

SOILS AND FOUNDATIONS

SECTION 18054
DAMPPROOFING AND WATERPROOFING

1805A.1 General, Walls or portions thereof that retain earth
and enclose interior spaces and floors below grade shall be
waterproofed and dampproofed in accordance with this sec-
tion, with the exception of those spaces containing groups
other than residential and institutional where such omission is
not detrimental to the building or occupancy.

cent slope).

2. Impervious surfaces shall be permitted to be sloped
less than 2 percent where the surface is a door land-
ing or ramp that is required to comply with Section
1010A.1.5, 10124.3 or 10124.6.1.

The procedure used to establish the final ground level
adjacent to the foundation shall account for additional settle-
ment of the backfill.

1804A.5 Grading and fill in flood hazard areas. In flood
hazard areas established in Section 1612A.3, grading, fill, or
both, shall not be approved:

1. Unless such fill is placed, compacted and sloped to
minimize shifting, slumping and erosion during the rise
and fall of flood water and, as applicable, wave action.

2. In floodways, unless it has been demonstrated through
hydrologic and hydraulic analyses performed by a reg-
istered design professional in accordance with standard
engineering practice that the proposed grading or fill, or
both, will not result in any increase in flood levels
during the occurrence of the design flood.

3. In coastal high hazard areas, unless such fill is con-
ducted or placed to avoid diversion of water and waves
toward any building or structure.

4. Where design flood elevations are specified but flood-
ways have not been designated, unless it has been
demonstrated that the cuamulative effect of the proposed
flood hazard area encroachment, when combined with
all other existing and anticipated flood hazard area
encroachment, will not increase the design flood eleva-
tion more than 1 foot (305 mm) at any point.

1804A.6 Compacted fill material. Where shallow founda-
tions will bear on compacted fill material, the compacted fill
shall comply with the provisions of an approved geotechnical
report, as set forth in Section 1803A.

Exception: Compacted fill material 12 inches (305 mm)
in depth or less need not comply with an approved report,
provided that the in-place dry density is not less than 90
percent of the maximum dry density at optimum moisture
content determined in accordance with ASTM D1557. The
compaction shall be verified by special inspection in
accordance with Section 1705A.6.

18044.7 Controlled low-strength material (CLSM).
Where shallow foundations will bear on controlled low-
strength material (CLSM), the CLSM shall comply with the
provisions of an approved geotechnical report, as set forth in
Section 1803A.
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Ventilation for crawl spaces shall comply with Section

1203 4.

18054.1.1 Story above grade plane. Where a basement is
considered a story above grade plane and the finished
ground level adjacent to the basement wall is below the
basement floor elevation for 25 percent or more of the
perimeter, the floor and walls shall be dampproofed in
accordance with Section 1805A.2 and a foundation drain
shall be installed in accordance with Section 18054.4.2.
The foundation drain shall be installed around the portion
of the perimeter where the basement floor is below ground
level. The provisions of Sections 1803A.5.4, 1805A.3 and
1805A.4.1 shall not apply in this case.

18054.1.2 Under-floor space. The finished ground level
of an under-floor space such as a crawl space shall not be
located below the bottom of the footings. Where there is
evidence that the ground water table rises to within 6
inches (152 mm) of the ground level at the outside build-
ing perimeter, or that the surface water does not readily
drain from the building site, the ground level of the under-
floor space shall be as high as the outside finished ground
level, unless an approved drainage system is provided. The
provisions of Sections 1803A.5.4, 18054.2, 1805A.3 and
18054 .4 shall not apply in this case.

18054.1.2.1 Flood hazard areas. For buildings and
structures in flood hazard areas as established in Sec-
tion 1612A.3, the finished ground level of an under-
floor space such as a crawl space shall be equal to or
higher than the outside finished ground level on one
side or more.

Exception: Under-floor spaces of Group R-3 build-
ings that meet the requirements of FEMA TB 11.

18054.1.3 Ground water control. Where the ground
water table is lowered and maintained at an elevation not
less than 6 inches (152 mm) below the bottom of the low-
est floor, the floor and walls shall be dampproofed in
accordance with Section 18054.2. The design of the sys-
tem to lower the ground water table shall be based on
accepted principles of engineering that shall consider, but
not necessarily be limited to, permeability of the soil, rate
at which water enters the drainage system, rated capacity
of pumps, head against which pumps are to operate and
the rated capacity of the disposal area of the system.

18054.2 Dampproofing. Where hydrostatic pressure will not
occur as determined by Section 1803A.5.4, floors and walls
shall be dampproofed in accordance with this section.
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1805A.2.1 Floors. Dampproofing materials for floors
shall be installed between the floor and the base course
required by Section 18054.4.1, except where a separate
floor is provided above a concrete slab.

Where installed beneath the slab, dampproofing shatl
consist of not less than 6-mil (0.006 inch; 0.152 mm) poly-
ethylene with joints lapped not less than 6 inches (152
mm), or other approved methods or materials, Where per-
mitted to be installed on top of the slab, dampproofing
shall consist of mopped-on bitumen, not less than 4-mil
(0.004 inch; 0.102 mm) polyethylene, or other approved
methods or materials. Joints in the membrane shall be
lapped and sealed in accordance with the manufacturer’s
installation instructions.

1805A.2.2 Walls. Dampproofing materials for walls shall
be installed on the exterior surface of the wall, and shall
extend from the top of the footing to above ground level.

Dampproofing shall consist of a bituminous material, 3
pounds per square yard (16 N/m?) of acrylic modified
cement, '/, inch (3.2 mm) coat of surface-bonding mortar
complying with ASTM C887, any of the materials permit-
ted for waterproofing by Section 1805A4.3.2 or other
approved methods or materials.

18054.2.2.1 Surface preparation of walls. Prior to
application of dampproofing materials on concrete
walls, holes and recesses resulting from the removal of
form ties shall be sealed with a bituminous material or
other approved methods or materials. Unit masonry
walls shall be parged on the exterior surface below

structed to withstand the hydrostatic pressures and other
lateral loads to which the walls will be subjected.

Waterproofing shall be applied from the bottom of the
wall to not less than 12 inches (305 mm) above the maxi-
mum elevation of the ground water table. The remainder
of the wall shall be dampproofed in accordance with Sec-
tion 1805A.2.2. Waterproofing shall consist of two-ply
hot-mopped felts, not less than 6-mil (0.006 inch; 0.152
mm) polyviny! chloride, 40-mil (0.040 inch; 1.02 mm)
polymer-modified asphalt, 6-mil (0.006 inch; 0.152 mm)
polyethylene or other approved methods or materials capa-
ble of bridging nonstructural cracks. Joints in the mem-
brane shall be lapped and sealed in accordance with the
manufacturer’s installation instructions.

18054.3.2.1 Surface preparation of walls. Prior to the
application of waterproofing materials on concrete or
masonry walls, the walls shall be prepared in accor-
dance with Section 1805A4.2.2.1.

18054.3.3 Joints and penetrations. Joints in walls and
floors, joints between the wall and floor and penetrations
of the wall and floor shall be made water tight utilizing
approved methods and materials.

18054.4 Subsoil drainage system. Where a hydrostatic pres-
sure condition does not exist, dampproofing shall be provided
and a base shall be installed under the floor and a drain
installed around the foundation perimeter. A subsoil drainage
system designed and constructed in accordance with Section
1805A.1.3 shall be deemed adequate for lowering the ground-
water table.

ground level with not less than ¥ inch (9.5 mm) of
Portland cement mortar. The parging shall be coved at
the footing.

Exception: Parging of unit masonry walls is not
required where a material is approved for direct
application to the masonry.

18054.3 Waterproofing. Where the ground water investiga-
tion required by Section 1803A.5.4 indicates that a hydro-
static pressure condition exists, and the design does not
include a ground water control system as described in Section
1805A.1.3, walls and floors shall be waterproofed in accor-
dance with this section.

1805A4.3.1 Floors. Floors required to be waterproofed
shall be of concrete and designed and constructed to with-
stand the hydrostatic pressures to which the floors will be
subjected.

Waterproofing shall be accomplished by placing a
membrane of rubberized asphalt, butyl rubber, fully
adhered/fully bonded HDPE or polyolefin composite
membrane or not less than 6-mil [0.006 inch (0.152 mm)]
polyvinyl chloride with joints lapped not less than 6 inches
(152 mm) or other approved materials under the slab.
Joints in the membrane shall be lapped and sealed in
accordance with the manufacturer’s installation instruc-
tions.

1805A.3.2 Walls. Walls required to be waterproofed shall
be of concrete or masonry and shall be designed and con-
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18054 .4.1 Floor base course. Floors of basements, except
as provided for in Section 1805A.1.1, shall be placed over
a floor base course not less than 4 inches (102 mm) in
thickness that consists of gravel or crushed stone contain-
ing not more than 10 percent of material that passes
through a No. 4 (4.75 mm) sieve.

Exception: Where a site is located in well-drained
gravel or sand/gravel mixture soils, a floor base course
is not required.

1805A4.4.2 Foundation drain. A drain shall be placed
around the perimeter of a foundation that consists of
gravel or crushed stone containing not more than 10-per-
cent material that passes through a No. 4 (4.75 mm) sieve.
The drain shall extend not less than 12 inches (305 mim)
beyond the outside edge of the footing. The thickness shall
be such that the bottom of the drain is not higher than the
bottom of the base under the floor, and that the top of the
drain is not less than 6 inches (152 mm) above the top of
the footing. The top of the drain shall be covered with an
approved filter membrane material. Where a drain tile or
perforated pipe is used, the invert of the pipe or tile shall
not be higher than the floor elevation. The top of joints or
the top of perforations shall be protected with an approved
filter membrane material. The pipe or tile shall be placed
on not less than 2 inches (51 mm) of gravel or crushed
stone complying with Section 18054 .4.1, and shall be cov-
ered with not less than 6 inches (152 mm) of the same
material.
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18054.4.3 Drainage discharge. The floor base and foun-
dation perimeter drain shall discharge by gravity or
mechanical means into an approved drainage system that
complies with the California Plumbing Code.
Exception: Where a site is located in well-drained
gravel or sand/gravel mixture soils, a dedicated drain-
age system is not required.

SECTION 1806A
PRESUMPTIVE LOAD-BEARING
VALUES OF SOILS

1806A4.1 Load combinations. The presumptive load-bearing
values provided in Table 1806A.2 shall be used with the
allowable stress design load combinations specified in Sec-
tion 1605A.3. The values of vertical foundation pressure and
lateral bearing pressure given in Table 1806A.2 shall be per-
mitted to be increased by one-third where used with the alter-
native basic load combinations of Section 16054.3.2 that
include wind or earthquake loads.

18064.2 Presumptive load-bearing values. The load-bear-
ing values used in design for supporting soils near the surface
shall not exceed the values specified in Table 1806A.2 unless
data to substantiate the use of higher values are submitted and
approved. Where the building official has reason to doubt the
classification, strength or compressibility of the soil, the
requirements of Section 1803A.5.2 shall be satisfied.

Presumptive load-bearing values shall apply to materials
with similar physical characteristics and dispositions. Mud,
organic silt, organic clays, peat or unprepared {ill shall not be
assumed to have a presumptive load-bearing capacity unless
data to substantiate the use of such a value are submitted.

Exception: A presumptive load-bearing capacity shall be

permitted to be used where the building official deems the

load-bearing capacity of mud, organic silt or unprepared
fill is adequate for the support of lightweight or temporary
structures.
18664.3 Lateral load resistance. Where the presumptive
values of Table 1806A.2 are used to determine resistance to
lateral loads, the calculations shall be in accordance with Sec-
tions 1806A.3.1 through 1806A.3.4.
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1806A.3.1 Combined resistance. The total resistance to
lateral loads shall be permitted to be determined by com-
bining the values derived from the lateral bearing pressure
and the lateral sliding resistance specified in Table
1806A.2.

1806A.3.2 Lateral sliding resistance limit. For clay,
sandy clay, silty clay, clayey silt, silt and sandy silt, the
lateral sliding resistance shall not exceed one-half the dead
load.

18064.3.3 Increase for depth. The lateral bearing pres-
sures specified in Table 1806A.2 shall be permitted to be
increased by the tabular value for each additional foot (305
mm) of depth to a value that is not greater than 15 times
the tabular value.

18064.3.4 Increase for poles. Isolated poles for uses such
as flagpoles or signs and poles used to support buildings
that are not adversely affected by a /-inch (12.7 mm)
motion at the ground surface due to short-term lateral
loads shall be permitted to be designed using lateral bear-
ing pressures equal to two times the tabular values,

SECTION 18074
FOUNDATION WALLS, RETAINING
WALLS AND EMBEDDED POSTS AND POLES

1807A4.1 Foundation walls. Foundation walls shall be
designed and constructed in accordance with Sections
1807A.1.1 through 1807A.1.6. Foundation walls shall be sup-
ported by foundations designed in accordance with Section
1808A.

1807A.1.1 Design lateral soil loads. Foundation walls
shall be designed for the lateral soil loads determined by a <
geotechnical investigation, in accordance with Section
1803A.

1807A.1.2 Unbalanced backfill height. Unbalanced
backfill height is the difference in height between the exte-
rior finish ground level and the lower of the top of the con-
crete footing that supports the foundation wall or the
interior finish ground level. Where an interior concrete
slab on grade is provided and is in contact with the interior
surface of the foundation wall, the unbalanced backfill

TABLE 1806A.2
PRESUMPTIVE LOAD-BEARING VALUES

LATERAL BEARING LATERAL SLIDING RESISTANCE
VERTICAL FOUNDATION
CLASS OF MATERIALS PRESSURE (psf) (pstit b:,ﬁisfafﬁ,ii grade) | Coefficient of friction® | Cohesion (psf)®

1. Crystalline bedrock 12,000 1,200 0.70 —
2. Sedimentary and foliated rock 4,000 400 0.35 -
3. Sandy gravel and gravel (GW and GP) 3,000 200 0.35 -
4. Sand, silty sand, clayey sand, silty gravel

and clayey gravel (SW, SP, SM, SC, GM 2,000 150 0.25 -

and GC)
5. Clay, sandy clay, silty clay, clayey silt, silt -

and sandy silt (CL, ML, MH and CH) 1,500 100 130

For SL: 1 pound per square foot = 0.0479kPa, 1 pound per square foot per foot = 0.157 kPa/m.

a. Coefficient to be multiplied by the dead load.

b. Cohesion value to be multiplied by the contact area, as limited by Section 1806.3.2,
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height shall be permitted to be measured from the exterior
finish ground level to the top of the interior concrete slab.

1807A.1.3 Rubble stone foundation walls. Nor permitted
by DSA-SS, DSA-SS/CC or OSHPD.

1807A.3 Embedded posts and poles. Designs to resist both
axial and lateral loads employing posts or poles as columns
embedded in earth or in concrete footings in earth shall be in
accordance with Sections 1807A4.3.1 through 18074.3.3.

18074.1.4 Permanent wood foundation systems. Not
permitted by DSA-SS, DSA-SS/CC or OSHPD.

1807A4.1.5 Concrete and masonry foundation walls,
Concrete and masonry foundation walls shall be designed
in accordance with Chapter 194 or 214, as applicable.

1807A.2 Retaining walls. Retaining walls shall be designed
in accordance with Sections 1807A4.2.1 through 1807A.2.3.
Freestanding cantilever walls shall be designed in accor-
dance with Section 1807A.2.4.

1807A.2.1 General. Retaining walls shall be designed to
ensure stability against overturning, sliding, excessive
foundation pressure and water uplift.

1807A.2.2 Design lateral soil loads. Retaining walls shall
be designed for the lateral soil loads determined by a geo-
technical investigation in accordance with Section 1803A
and shall not be less than eighty percent of the lateral soil
loads determined in accordance with Section 1610A. For
use with the load combinations, lateral soil loads due to
gravity loads surcharge shall be considered gravity loads
and seismic earth pressure increases due to earthquake
shall be considered as seismic loads. For structures
assigned to Seismic Design Category D, E, or F, the
design of retaining walls supporting more than 6 feet
(1829 mm) of backfill height shall incorporate the addi-
tional seismic lateral earth pressure in accordance with the
geotechnical investigation where required in Section
1803A.2.

18074.2.3 Safety factor. Retaining walls shall be
designed to resist the lateral action of soil to produce slid-
ing and overturning with a minimum safety factor of 1.5 in
each case. The load combinations of Section 16054 shall
not apply to this requirement. Instead, design shall be
based on 0.7 times nominal earthquake loads, 1.0 times
other nominal loads, and investigation with one or more of
the variable loads set to zero. The safety factor against lat-
eral sliding shall be taken as the available soil resistance at
the base of the retaining wall foundation divided by the net
lateral force applied to the retaining wall,

Exception: Where earthquake loads are included, the
minimum safety factor for retaining wall sliding and
overturning shall be 1.1.

1807A.2.4 Freestanding cantilever walls. A stability
check against the possibility of overturning shall be per-
SJormed for isolated spread footings which support free-
standing cantilever walls. The stability check shall be
made by dividing R, used for the wall by 2.0. The allow-
able soil pressure may be doubled for this evaluation.

Exception: For overtyrning about the principal axis of
rectangular footings with symmetrical vertical loading
and the design lateral force applied, a triangular or
trapezoidal soil pressure distribution which covers the
Jull width of the footing will meet the stability require-
ment.
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1807A.3.1 Limitations. The design procedures outlined in
this section are subject to the following limitations:

1. The frictional resistance for structural walls and
slabs on silts and clays shall be limited to one-half of
the normal force imposed on the soil by the weight
of the footing or slab.

2. Posts embedded in earth shall not be used to provide
lateral support for structural or nonstructural materi-
als such as plaster, masonry or concrete unless brac-
ing is provided that develops the limited deflection
required.

Wood poles shall be treated in accordance with AWPA
Ul for sawn timber posts (Commodity Specification A,
Use Category 4B) and for round timber posts (Commodity
Specification B, Use Category 4B).
1807A.3.2 Design criteria. The depth to resist lateral
loads shall be determined using the design criteria estab-
lished in Sections 18074.3.2.1 through 1807A4.3.2.3, or by
other methods approved by the building official.

18074.3.2.1 Nonconstrained. The following formula
shall be used in determining the depth of embedment
required to resist lateral loads where lateral constraint is
not provided at the ground surface, such as by a rigid
floor or rigid ground surface pavement, and where lat-
eral constraint is not provided above the ground sur-
face, such as by a structural diaphragm.

d=05A{1+[1+ (436K/A)]"")} (Equation 184-1)

where:

A = 2.34P/ASb).

b = Diameter of round post or footing or diagonal
dimension of square post or footing, feet (m).

d = Depth of embedment in earth in feet (m) but not

over 12 feet (3658 mm) for purpose of computing
lateral pressure.

h = Distance in feet (m) from ground surface to point
of application of “P.”

P = Applied lateral force in pounds (kN).

S, = Allowable lateral soil-bearing pressure as set
forth in Section 1806A.2 based on a depth of one-
third the depth of embedment in pounds per
square foot (psf) (kPa).

1807A4.3.2.2 Constrained. The following formula shall

be used to determine the depth of embedment required

to resist lateral loads where lateral constraint is pro-
vided at the ground surface, such as by a rigid floor or
pavement.

d= [4230h (Equation 184-2)
S:b

or alternatively
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(Equation 184-3)

L, [,
.5

where:

M, = Moment in the post at grade, in foot-pounds
(kN-m).

S, = Allowable lateral soil-bearing pressure as set
forth in Section 1806A.2 based on a depth equal
to the depth of embedment in pounds per square
foot (kPa).

1807A.3.2.3 Vertical load. The resistance to vertical
loads shall be determined using the vertical foundation
pressure set forth in Table 1806A.2.

1807A.3.3 Backfill. The backfill in the annular space
around columns not embedded in poured footings shall be
by one of the following methods:

1. Backfill shall be of concrete with a specified com-
pressive strength of not less than 2,000 psi (13.8
MPa). The hole shall be not less than 4 inches (102
mm) larger than the diameter of the column at its
bottom or 4 inches (102 mm) larger than the diago-
nal dimension of a square or rectangular column.

2. Backfill shall be of clean sand. The sand shall be
thoroughly compacted by tamping in layers not
more than 8 inches (203 mm) in depth.

3. Backfill shall be of controlled low-strength material
(CLSM).

SECTION 18084
FOUNDATIONS

1808A4.1 General. Foundations shall be designed and con-
structed in accordance with Sections 1808A.2 through
1808A.9. Shallow foundations shall satisfy the requirements
of Section 1809A. Deep foundations shall satisfy the require-
ments of Section 18104.

18084.2 Design for capacity and settlement. Foundations
shall be so designed that the allowable bearing capacity of the
soil is not exceeded, and that differential seftlement is mini-
mized. Foundations in areas with expansive soils shall be
designed in accordance with the provisions of Section
1808A4.6.

The enforcing agency may require an analysis of founda-
tion elements to determine subgrade deformations in order to
evaluate their effect on the superstructure, including story
drift.

18084.3 Design loads. Foundations shall be designed for the
most unfavorable effects due to the combinations of loads
specified in Section 1605A.2 or 1605A.3. The dead load is
permitted to include the weight of foundations and overlying
fill. Reduced live loads, as specified in Sections 1607A.11
and 1607A.13, shall be permitted to be used in the design of
foundations.

18084.3.1 Seismic overturning. Where foundations are
proportioned using the load combinations of Section
1605A.2 or 16054.3.1, and the computation of seismic
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overturning effects is by equivalent lateral force analysis
or modal analysis, the proportioning shall be in accor-
dance with Section 12.13.4 of ASCE 7.

18084.3.2 Surcharge. Fill or other surcharge loads shall
not be placed adjacent to any building or structure unless
such building or structure is capable of withstanding the
additional loads caused by the fill or the surcharge. Exist-
ing footings or foundations that will be affected by any
excavation shall be underpinned or otherwise protected
against settlement and shall be protected against detrimen-
tal lateral or vertical movement or both.
Exception: Minor grading for landscaping purposes
shall be permitted where done with walk-behind equip-
ment, where the grade is not increased more than 1 foot
(305 mm) from original design grade or where
approved by the building official.

18084.4 Vibratory loads. Where machinery operations or
other vibrations are transmitted through the foundation, con-
sideration shall be given in the foundation design to prevent
detrimental disturbances of the soil.

1808A.5 Shifting or moving soils. Where it is known that the
shallow subsoils are of a shifting or moving character, foun-
dations shall be carried to a sufficient depth to ensure stabil-
ity.

1808A.6 Design for expansive soils, Foundations for build-
ings and structures founded on expansive soils shall be
designed in accordance with Section 1808A.6.1 or 1808A4.6.2.

Exception: Foundation design need not comply with Sec-
tion 1808A4.6.1 or 1808A.6.2 where one of the following
conditions is satisfied:

1. The soil is removed in accordance with Section
18084.6.3.

2. The building official approves stabilization of the
soil in accordance with Section 18084.6.4.

1808A.6.1 Foundations. Foundations placed on or within
the active zone of expansive soils shall be designed to
resist differential volume changes and to prevent structural
damage to the supported structure. Deflection and racking
of the supported structure shall be limited to that which
will not interfere with the usability and serviceability of
the structure.

Foundations placed below where volume change
occurs or below expansive soil shall comply with the fol-
lowing provisions:

1. Foundations extending into or penetrating expansive

soils shall be designed to prevent uplift of the sup-
ported structure.

2. Foundations penetrating expansive soils shall be
designed to resist forces exerted on the foundation
due to soil volume changes or shall be isolated from
the expansive soil.

1808A4.6.2 Slab-on-ground foundations. Moments,
shears and deflections for use in designing slab-on-
ground, mat or raft foundations on expansive soils shall be
determined in accordance with WRI/CRSI Design of Slab-
on-Ground Foundations or PTI DC 10.5. Using the
moments, shears and deflections determined above, non-
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prestressed slabs-on-ground, mat or raft foundations on
expansive soils shall be designed in accordance with WRI/
CRSI Design of Slab-on-Ground Foundations and post-
tensioned slab-on-ground, mat or raft foundations on
expansive soils shall be designed in accordance with PTT
DC 10.5. 1t shall be permitted to analyze and design such
slabs by other methods that account for soil-structure
interaction, the deformed shape of the soil support, the
plate or stiffened plate action of the slab as well as both
center lift and edge lift conditions. Such alternative meth-
ods shall be rational and the basis for all aspects and
parameters of the method shall be available for peer
review.

1808A4.6.3 Removal of expansive soil. Where expansive
soil is removed in lieu of designing foundations in accor-
dance with Section 18084.6.1 or 1808A4.6.2, the soil shall
be removed to a depth sufficient to ensure a constant mois-
ture content in the remaining soil. Fill material shall not
contain expansive soils and shall comply with Section
1804A.5 or 1804A.6.

Exception: Expansive soil need not be removed to the
depth of constant moisture, provided that the confining
pressure in the expansive soil created by the fill and
supported structure exceeds the swell pressure.

1808A.6.4 Stabilization, Where the active zone of expan-
sive soils is stabilized in lieu of designing foundations in
accordance with Section 1808A4.6.1 or 1808A4.6.2, the soil
shall be stabilized by chemical, dewatering, presaturation
or equivalent techniques.

1808A.7 Foundations on or adjacent to slopes. The place-
ment of buildings and structures on or adjacent to slopes
steeper than one unit vertical in three units horizontal (33.3-
percent slope) shall comply with Sections 1808A.7.1 through
1808A.7.5.

1808A4.7.1 Building clearance from ascending slopes. In
general, buildings below slopes shall be set a sufficient
distance from the slope to provide protection from slope
drainage, erosion and shallow failures. Except as provided
in Section 1808A.7.5 and Figure 1808A.7.1, the following
criteria will be assumed to provide this protection. Where
the existing slope is steeper than one unit vertical in one

FACE OF
STRUCTURE

/

TOE OF
,]/\ SLOPE
>,

unit horizontal (100-percent slope), the toe of the slope
shall be assumed to be at the intersection of a horizontal
plane drawn from the top of the foundation and a plane
drawn tangent to the slope at an angle of 45 degrees (0.79
rad) to the horizontal. Where a retaining wall is con-
structed at the toe of the slope, the height of the slope shall
be measured from the top of the wall to the top of the
slope.

1808A.7.2 Foundation setback from descending slope
surface, Foundations on or adjacent to slope surfaces shall
be founded in firm material with an embedment and set
back from the slope surface sufficient to provide vertical
and lateral support for the foundation without detrimental
settlement. Except as provided for in Section 1808A.7.5
and Figure 1808A.7.1, the following setback is deemed
adequate to meet the criteria. Where the slope is steeper
than 1 unit vertical in 1 unit horizontal (100-percent
slope), the required setback shall be measured from an
imaginary plane 45 degrees (0.79 rad) to the horizontal,
projected upward from the toe of the slope.

1808A.7.3 Pools. The setback between pools regulated
by this code and slopes shall be equal to one-half the
building footing setback distance required by this sec-
tion. That portion of the pool wall within a horizontal
distance of 7 feet (2134 mm) trom the top of the slope
shall be capable of supporting the water in the pool with-
out soil support.

18084.7.4 Foundation elevation. On graded sites, the top
of any exterior foundation shall extend above the elevation
of the street gutter at point of discharge or the inlet of an
approved drainage device not less than 12 inches (305
mm) plus 2 percent. Alternate elevations are permitted
subject to the approval of the building official, provided
that it can be demonstrated that required drainage to the
point of discharge and away from the structure is provided
at all locations on the site.

18084.7.5 Alternate setback and clearance, Alternate
setbacks and clearances are permitted, subject to the
approval of the building official. The building official
shall be permitted to require a geotechnical investigation
as set forth in Section 1803A.5.10.

FACE OF
-« FOOTING

AT LEAST THE SMALLER
OF H/3 AND 40 FEET

Caaavery

AT LEAST THE SMALLER OF H/2 AND 15 FEET

For SI | foot = 304.8 mm.

FIGURE 1808A.7.1
FOUNDATION CLEARANCES FROM SLOPES
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18084.8 Concrete foundations. The design, materials and
construction of concrete foundations shall comply with Sec-
tions 1808A.8.1 through 1808A.8.6 and the provisions of
Chapter 19A.

18084.8.1 Concrete or grout strength and mix propor-
tioning. Concrete or grout in foundations shall have a
specified compressive strength (f°,) not less than the larg-
est applicable value indicated in Table 1808A.8.1.

Where concrete is placed through a funnel hopper at the
top of a deep foundation element, the concrete mix shall
be designed and proportioned so as to produce a cohesive
workable mix having a slump of not less than 4 inches
(102 mm) and not more than 8 inches (204 mm). Where
concrete or grout is to be pumped, the mix design includ-
ing slump shall be adjusted to produce a pumpable mix-
ture.

1808A4.8.2 Concrete cover. The concrete cover provided
for prestressed and nonprestressed reinforcement in foun-
dations shall be not less than the largest applicable value
specified in Table 18084.8.2. Longitudinal bars spaced
less than 1'/, inches (38 mm) clear distance apart shall be
considered to be bundled bars for which the concrete cover
provided shall be not less than that required by Section
20.6.1.3.4 of ACI 318. Concrete cover shall be measured
from the concrete surface to the outermost surface of the
steel to which the cover requirement applies. Where con-
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crete is placed in a temporary or permanent casing or a
mandrel, the inside face of the casing or mandrel shall be
considered to be the concrete surface.

18084.8.3 Placement of concrete. Concrete shall be
placed in such a manner as to ensure the exclusion of any
foreign matter and to secure a full-size foundation. Con-
crete shall not be placed through water unless a tremie or
other method approved by the building official is used.
Where placed under or in the presence of water, the con-
crete shall be deposited by approved means to ensure min-
imum segregation of the mix and negligible turbulence of
the water. Where depositing concrete from the top of a
deep foundation element, the concrete shall be chuted
directly into smooth-sided pipes or tubes or placed in a
rapid and continuous operation through a funnel hopper
centered at the top of the element.

1808A.8.4 Protection of concrete. Concrete foundations
shall be protected from freezing during depositing and for
a period of not less than 5 days thereafter. Water shall not
be allowed to flow through the deposited concrete.

1808A4.8.5 Forming of concrete. Concrete foundations
are permitted to be cast against the earth where, in the
opinion of the building official, soil conditions do not
require formwork. Where formwork is required, it shall be
in accordance with Section 26.11 of ACI 318.

TABLE 1808A.8.1
MINIMUM SPECIFIED COMPRESSIVE STRENGTH f’, OF CONCRETE OR GROUT

FOUNDATION ELEMENT OR CONDITION SPECIFIED COMPRESSIVE STRENGTH, 7,
1. Foundations for structures assigned to Seismic Design Category D,E or F 3,000 psi
2. Precast nonprestressed driven piles 4,000 psi
3. Socketed drilied shafts 4,000 psi
4. Micropiles 4,000 psi
5. Precast prestressed driven piles 5,000 psi

For SI: | pound per square inch = 0.00689 MPa,

TABLE 18084

8.2

MINIMUM CONCRETE COVER

FOUNDATION ELEMENT OR CONDITION

MINIMUM COVER

1. Shallow foundations

In accordance with Section 20.6 of ACI 318

2. Precast nonprestressed deep foundation elements

Exposed to seawater 3 igggg;
Mot manufactured under plant condmoz.]s. In accordance with Section 20.6.1.3.3 of ACI
Manufactured under plant control conditions 318
3. Precast prestressed deep foundation elements .
Exposed to ater 2.5 inches
bose e In accordance with Section 20.6.1.3.3 of ACL
Other 38

4. Cast-in-place deep foundation elements not enclosed by a steel pipe, tube or permanent casing |2.5 inches

5. Cast-in-place deep foundation elements enclosed by a steel pipe, tube or p

ermanent casing |1 inch

6. Structural steel core within a steel pipe, tube or permanent casing

2 inches

7. Cast-in-place drilled shafts enclosed by a stable rock socket

1.5 inches

For SL: 1inch =254 mm.
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1808A.8.6 Seismic requirements. See Section 19054 for
additional requirements for foundations of structures
assigned to Seismic Design Category D, E or F.

For structures assigned to Seismic Design Category D,
E or F, provisions of Section 18.13 of ACI 318 shall apply
where not in conflict with the provisions of Sections
1808A through 1810A.

18084.9 Vertical masonry foundation elements. Vertical
masonry foundation elements that are not foundation piers as
defined in Section 202 shall be designed as piers, walls or
columns, as applicable, in accordance with TMS 402.

SECTION 18094
SHALLOW FOUNDATIONS

1809A.1 General. Shallow foundations shall be designed and

constructed in accordance with Sections 1809A4.2 through
1809A.13.

1809A.2 Supporting soils. Shallow foundations shall be built
on undisturbed soil, compacted fill material or controlled
low-strength material (CLSM). Compacted fill material shall
be placed in accordance with Section 1804A4.5. CLSM shall
be placed in accordance with Section 1804A.6.

1809A.3 Stepped footings. The top surface of footings shall
be level. The bottom surface of footings shall be permitted to
have a slope not exceeding one unit vertical in 10 units hori-
zontal (10-percent slope). Footings shall be stepped where it
is necessary to change the elevation of the top surface of the
footing or where the surface of the ground slopes more than
one unit vertical in 10 units horizontal (10-percent slope).

Individual steps in continuous footings shall not exceed 18
inches (457 mm) in height and the slope of a series of such
steps shall not exceed I unit vertical to 2 units horizontal (50
percent slope) unless otherwise recommended by a geotech-
nical report. The steps shall be detailed on the drawings. The
local effects due to the discontinuity of the steps shall be con-
sidered in the design of the foundation.

18094.4 Depth and width of footings. The minimum depth
of footings below the undisturbed ground surface shall be 12
inches (305 mm). Where applicable, the requirements of Sec-
tion 1809A.5 shall be satisfied. The minimum width of foot-
ings shall be 12 inches (305 mm).

1809A.5 Frost protection. Except where otherwise protected
from frost, foundations and other permanent supports of
buildings and structures shall be protected from frost by one
or more of the following methods:

1. Extending below the frost line of the locality.
2. Constructing in accordance with ASCE 32.
3. Erecting on solid rock.

Exception: Free-standing buildings meeting all of the
following conditions shall not be required to be pro-
tected:

1. Assigned to Risk Category 1.

2. Area of 600 square feet (56 m?) or less for light-
frame construction or 400 square feet (37 m?) or
less for other than light-frame construction.
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3. Eave height of 10 feet (3048 mm) or less.

Shallow foundations shall not bear on frozen soil unless
such frozen condition is of a permanent character.

18094.6 Location of footings. Footings on granular soil
shall be so located that the line drawn between the lower
edges of adjoining footings shall not have a slope steeper than
30 degrees (0.52 rad) with the horizontal, unless the material
supporting the higher footing is braced or retained or other-
wise laterally supported in an approved manner or a greater
slope has been properly established by engineering analysis.

1809A.7 Prescriptive footings for light-frame construction.
Not permitted by DSA-SS, DSA-SS/CC or OSHPD.

18094.8 Plain concrete footings. Not permitted by DSA-SS,
DSA-SS/CC or OSHPD.

18094.9 Masonry-unit footings. Not permitted by DSA-SS,
DSA-SS/CC or OSHPD.

1809A.10 Pier and curtain wall foundations. Reserved.

1809A4.11 Steel grillage footings. Grillage footings of struc-
tural steel elements shall be separated with approved steel
spacers and be entirely encased in concrete with not less than
6 inches (152 mm) on the bottom and not less than 4 inches
(102 mm) at all other points. The spaces between the shapes
shall be completely filled with concrete or cement grout.

18094.12 Timber footings. Not permitted by DSA-SS, DSA-
SS/CC or OSHPD,

1809A.13 Footing seismic ties. Where a structure is assigned
to Seismic Design Category D, E or F, individual spread foot-
ings founded on soil defined in Chapter 20 of ASCE 7 as Site
Class E or F shall be interconnected by ties. Unless it is
demonstrated that equivalent restraint is provided by rein-
forced concrete beams within slabs on grade or reinforced
concrete slabs on grade, ties shall be capable of carrying, in
tension or compression, a force equal to the lesser of the
product of the larger footing design gravity load times the
seismic coefficient, Sy, divided by 10 and 25 percent of the
smaller footing design gravity load.

1809A.14 Pipes and trenches. Unless otherwise recom-
mended by the soils report, open or backfilled trenches paral-
lel with a footing shall not be below a plane having a
downward slope of 1 unit vertical to 2 units horizontal (50
percent slope) from a line 9 inches (229 mm) above the bot-
tom edge of the footing, and not closer than 18 inches (457
mm) from the face of such footing.

Where pipes cross under footings, the footings shall be
specially designed. Pipe sleeves shall be provided where
pipes cross through footings or footing walls and sleeve
clearances shall provide for possible footing settlement, but
not less than 1 inch (25 mm) all around pipe.

Exception: Alternate trench locations and pipe clearances
shall be permitted when approved by registered design
professional in responsible charge and the enforcement
agent.

1809A.15 Grade beams. [DSA-SS, DSA-SS/CC] For struc-
tures assigned to Seismic Design Category D, E or F, grade
beams in shallow foundations shall comply with Section
1810A.3.12.
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SECTION 18104
DEEP FOUNDATIONS

18104.1 General. Deep foundations shall be analyzed,
designed, detailed and installed in accordance with Sections
1810A.1 through 18104 4.

1810A4.1.1 Geotechnical investigation. Deep foundations
shall be designed and installed on the basis of a geotechni-
cal investigation as set forth in Section 1803A.

1810A.1.2 Use of existing deep foundation elements.
Deep foundation elements left in place where a structure
has been demolished shall not be used for the support of
new construction unless satisfactory evidence is submitted
to the building official, which indicates that the elements
are sound and meet the requirements of this code. Such
elements shall be load tested or redriven to verify their
capacities. The design load applied to such elements shall
be the lowest allowable load as determined by tests or
redriving data.

18104.1.3 Deep foundation elements classified as col-
umns. Deep foundation elements standing unbraced in air,
water or fluid soils shall be classified as columns and
designed as such in accordance with the provisions of this
code from their top down to the point where adequate lat-
eral support is provided in accordance with Section
18104.2.1.

Exception: Where the unsupported height to least hori-
zontal dimension of a cast-in-place deep foundation
element does not exceed three, it shall be permitted to
design and construct such an element as a pedestal in
accordance with ACI 318.

1810A4.1.4 Special types of deep foundations. The use of
types of deep foundation elements not specifically men-
tioned herein is permitted, subject to the approval of the
building official, upon the submission of acceptable test
data, calculations and other information relating to the
structural properties and load capacity of such elements.
The allowable stresses for materials shall not in any case
exceed the limitations specified herein.
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more elements connected by a rigid cap shall be consid-
ered to be braced, provided that the elements are located in
radial directions from the centroid of the group not less
than 60 degrees (1 rad) apart. A two-element group in a
rigid cap shall be considered to be braced along the axis
connecting the two elements. Methods used to brace deep
foundation elements shall be subject to the approval of the
building official.

Deep foundation elements supporting walls shall be
placed alternately in lines spaced not less than 1 foot (305
mm) apart and located symmetrically under the center of
gravity of the wall load carried, unless effective measures
are taken to provide for eccentricity and lateral forces, or
the foundation elements are adequately braced to provide
for lateral stability.

Exceptions:

1. Isolated cast-in-place deep foundation elements
without lateral bracing shall be permitted where
the least horizontal dimension is not less than 2
feet (610 mm), adequate lateral support in accor-
dance with Section 18104.2.1 is provided for the
entire height and the height does not exceed 12
times the least horizontal dimension.

o]

. A single row of deep foundation elements with-
out lateral bracing is permitted for one- and two-
family dwellings and lightweight construction
not exceeding two stories above grade plane or
35 feet (10 668 mm) in building height, provided
that the centers of the elements are located within
the width of the supported wall.

1810A4.2.3 Settlement. The settlement of a single deep
foundation element or group thereof shall be estimated
based on approved methods of analysis. The predicted set-
tlement shall cause neither harmful distortion of, nor insta-
bility in, the structure, nor cause any element to be loaded
beyond its capacity.

1810A.2.4 Lateral loads. The moments, shears and lateral
deflections used for design of deep foundation elements

shall be established considering the nonlinear interaction
of the shaft and soil, as determined by a registered design
professional. Where the ratio of the depth of embedment
of the element to its least horizontal dimension is less than
or equal to six, it shall be permitted to assume the element
is rigid.
18104.2.4.1 Seismic Design Categories D through F.
For structures assigned to Seismic Design Category D,
E or F, deep foundation elements on Site Class E or F
sites, as determined in Section 16134.2.2, shall be
designed and constructed to withstand maximum
imposed curvatures from earthquake ground motions
and structure response. Curvatures shall include free-
field soil strains modified for soil-foundation-structure
interaction coupled with foundation element deforma-
tions associated with earthquake loads imparted to the
foundation by the structure.

Exception: Deep foundation elements that satisfy
the following additional detailing requirements shall

18104.2 Analysis. The analysis of deep foundations for
design shall be in accordance with Sections 1810A.2.1
through 1810A4.2.5.

18104.2.1 Lateral support. Any soil other than fluid soil
shall be deemed to afford sufficient lateral support to pre-
vent buckling of deep foundation clements and to permit
the design of the elements in accordance with accepted
engineering practice and the applicable provisions of this
code.

Where deep foundation elements stand unbraced in
air, water or fluid soils, it shall be permitted to consider
them laterally supported at a point 5 feet (1524 mm) into
stiff soil or 10 feet (3048 mm) into soft soil unless other-
wise approved by the building official on the basis of a
geotechnical investigation by a registered design profes-
sional.

18104.2.2 Stability. Deep foundation elements shall be
braced to provide lateral stability in all directions. Three or
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be deemed to comply with the curvature capacity
requirements of this section.

1. Precast prestressed concrete piles detailed in
accordance with Section 18104.3.8.3.3.

2. Cast-in-place deep foundation elements with a
minimum longitudinal reinforcement ratio of
0.005 extending the full length of the element
and detailed in accordance with Sections
18.7.5.2, 18.7.5.3 and 18.7.5.4 of ACI 318 as
required by Section 18104.3.9.4.2.2.

18104.2.5 Group effects, The analysis shall include
group effects on lateral behavior where the center-to-
center spacing of deep foundation elements in the direc-
tion of lateral force is less than eight times the least hori-
zontal dimension of an element. The analysis shall
include group effects on axial behavior where the center-
to-center spacing of deep foundation elements is less
than three times the least horizontal dimeunsion of an ele-
ment. Group effects shall be evaluated using a generally
accepted method of analysis; the analysis for uplift of
grouped elements with center-to-center spacing less than
three times the least horizontal dimension of an element

shall be
18104.3.3.1.6.

evaluated in accordance with Section

1810A.3 Design and detailing. Deep foundations shall be
designed and detailed in accordance with Sections 18104.3.1
through 1810A4.3.13.

18104.3.1 Design conditions. Design of deep foundations
shall include the design conditions specified in Sections
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1810A.3.1.1 through 1810A4.3.1.6, as applicable.

1810A4.3.1.1 Design methods for concrete elements,
Where concrete deep foundations are laterally sup-
ported in accordance with Section 1810A.2.1 for the
entire height and applied forces cause bending
moments not greater than those resulting from acciden-
tal eccentricities, structural design of the element using
the load combinations of Section 16054.3 and the
allowable stresses specified in this chapter shall be per-
mitted. Otherwise, the structural design of concrete
deep foundation elements shall use the load combina-
tions of Section 1605A4.2 and approved strength design
methods.

18104.3.1.2 Composite elements. Where a single deep
foundation element comprises two or more sections of
different materials or different types spliced together,
each section of the composite assembly shall satisfy the
applicable requirements of this code, and the maximum
allowable load in each section shall be limited by the
structural capacity of that section.

18104.3.1.3 Mislocation. The foundation or super-
structure shall be designed to resist the effects of the
mislocation of any deep foundation element by not less
than 3 inches (76 mm). To resist the effects of misloca-
tion, compressive overload of deep foundation ele-
ments to 110 percent of the allowable design load shall
be permitted.

18104.3.1.4 Driven piles. Driven piles shall be
designed and manufactured in accordance with
accepted engineering practice to resist all stresses
induced by handling, driving and service loads.

18104.3.1.5 Helical piles. Helical piles shall be
designed and manufactured in accordance with
accepted engineering practice to resist all stresses
induced by installation into the ground and service
loads.

1810A.3.1.5.1 Helical piles seismic requirements.
For structures assigned to Seismic Design Category
D, E or F, capacities of helical piles shall be deter-
mined in accordance with Section 1810A.3.3 by at
least two project-specific preproduction tests for
each soil profile, size and depth of helical pile. At
least two percent of all production piles shall be
proof tested to the load determined in accordance
with Section 1617A.1.16.

Helical piles shall satisfy corrosion resistance
requirements of ICC-ES AC 358. In addition, all
helical pile materials that are subject to corrosion
shall include at least '/,g-inch corrosion allowance.

Helical piles shall not be considered as carrying
any horizontal loads.

1810A4.3.1.6 Casings. Temporary and permanent cas-
ings shall be of steel and shall be sufficiently strong to
resist collapse and sufficiently water tight to exclude
any foreign materials during the placing of concrete.
Where a permanent casing is considered reinforcing
steel, the steel shall be protected under the conditions
specified in Section 1810A4.3.2.5. Horizontal joints in
the casing shall be spliced in accordance with Section
18104.3.6.

1810A4.3.2 Materials. The materials used in deep founda-
tion elements shall satisfy the requirements of Sections
1810A.3.2.1 through 1810A.3.2.8, as applicable.

1810A4.3.2.1 Concrete. Where concrete is cast in a steel
pipe or where an enlarged base is formed by compact-
ing concrete, the maximum size for coarse aggregate
shall be %, inch (19.1 mm). Concrete to be compacted
shall have a zero slump.

18104.3.2.1.1 Seismic hooks. For structures
assigned to Seismic Design Category C, D, E or F,
the ends of hoops, spirals and ties used in concrete
deep foundation elements shall be terminated with
seismic hooks, as defined in ACI 318, and shall be
turned into the confined concrete core.

1810A.3.2.2 Prestressing steel, Prestressing steel shall
conform to ASTM A416.

18104.3.2.3 Steel. Structural steel H-piles and struc-
tural steel sheet piling shall conform to the material
requirements in ASTM A6. Steel pipe piles shall con-
form to the material requirements in ASTM A252.
Fully welded steel piles shall be fabricated from plates
that conform to the material requirements in ASTM
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A36, ASTM A283, ASTM AS572, ASTM AS588 or
ASTM A690.

18104.3.2.4 Timber. Not permitted by DSA-SS, DSA-
SS§/CC or OSHPD.

18104.3.2.5 Protection of materials. Where boring
records or site conditions indicate possible deleterious
action on the materials used in deep foundation ele-
ments because of soil constituents, changing water lev-
els or other factors, the elements shall be adequately
protected by materials, methods or processes approved
by the building official. Protective materials shall be
applied to the elements so as not to be rendered ineffec-
tive by installation. The effectiveness of such protective
measures for the particular purpose shall have been
thoroughly established by satisfactory service records
or other evidence.

1810A.3.2.6 Allowable stresses. The allowable
stresses for materials used in deep foundation elements
shall not exceed those specified in Table 1810A.3.2.6.

18104.3.2.7 Increased allowable compressive stress
for cased mandrell-driven cast-in-place elements.
The allowable compressive stress in the concrete shall
be permitted to be increased as specified in Table
1810A4.3.2.6 for those portions of permanently cased
cast-in-place elements that satisfy all of the following
conditions:

1. The design shall not use the casing to resist any
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2. The casing shall have a sealed tip and be mandrel
driven.

3. The thickness of the casing shall be not less than
manufacturer’s standard gage No.14 (0.068 inch)
(1.75 mm).

4. The casing shall be seamless or provided with
seams of strength equal to the basic material and
be of a configuration that will provide confine-
ment to the cast-in-place concrete.

5. The ratio of steel yield strength (F,) to specified
compressive strength (f’) shall be not less than
six.

6. The nominal diameter of the element shall not be
greater than 16 inches (406 mm).

1810A4.3.2.8 Justification of higher allowable
stresses. Use of allowable stresses greater than those
specified in Section 18104.3.2.6 shall be permitted
where supporting data justifying such higher stresses is
filed with the building official. Such substantiating data
shall include the following:

1. A geotechnical investigation in accordance with
Section 1803A.

2. Load tests in accordance with Section
1810A.3.3.1.2, regardless of the load supported
by the element.

The design and installation of the deep foundation

portion of the axial load imposed. elements shall be under the direct supervision of a reg-

TABLE 1810A.3.2.6
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS

MATERIAL TYPE AND CONDITION MAXIMUM ALLOWABLE STRESS®
1. Concrete or grout in compression®

Cast-in-place with a permanent casing in accordance with Section 18104.3.2.7 041
Cast-in-place in a pipe, tube, other permanent casing or rock 033717,
Cast-in-place without a permanent casing 0.3f.
Precast nonprestressed 0331,
Precast prestressed 033f,-027f,

2. Nonprestressed reinforcement in compression 0.4 £, <30,000 psi

3. Steel in compression
Cores within concrete-filled pipes or tubes
Pipes, tubes or H-piles, where justified in accordance with Section 18104.3.2.8
Pipes or tubes for micropiles
Other pipes, tubes or H-piles

0.5 F, < 32,000 psi
0.5 F,<32,000 psi
0.4 F, < 32,000 psi
0.35 F, £ 16,000 psi

Helical piles 0.6 F,<05F,
4. Nonprestressed reinforcement in tension
Within micropiles 0.6,

¥
Other conditions 0.5, =24,000 psi

5. Steel in tension

Pipes, tubes or H-piles, where justified in accordance with Section 18104.3.2.8 0.5 F, < 32,000 psi
Other pipes, tubes or H-piles 0.35 F, < 16,000 psi
Helical piles 06F.<05F,
6. Timber In accordance with the ANSVAWC NDS

a. f’.is the specified compressive strength of the concrete or grout; £, is the compressive stress on the gross concrete section due to effective prestress forces
only; f, is the specified yield strength of reinforcement; F, is the specified minimum yield stress of steel; £, is the specified minimum tensile stress of
structural steel.

b. The stresses specified apply to the gross cross-sectional area within the concrete surface. Where a temporary or permanent casing is used, the inside face of
the casing shall be considered to be the concrete surface.
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istered design professional knowledgeable in the field
of soil mechanics and deep foundations who shall sub-
mit a report to the building official stating that the ele-
ments as installed satisfy the design criteria.

1810A4.3.3 Determination of allowable loads. The allow-
able axial and lateral loads on deep foundation elements
shall be determined by an approved formula, load tests or
method of analysis.
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18104.3.3.1 Allowable axial load. The allowable axial
load on a deep foundation element shall be determined
in accordance with Sections 1810A4.3.3.1.1 through
1810A.3.3.1.9.

18104.3.3.1.1 Driving criteria, The allowable
compressive load on any driven deep foundation
element where determined by the application of an
approved driving formula shall not exceed 40 tons
(356 kN). For allowable loads above 40 tons (356
kN), the wave equation method of analysis shall be
used to estimate driveability for both driving
stresses and net displacement per blow at the ulti-
mate load. Allowable loads shall be verified by
load tests in accordance with  Section
1810A.3.3.1.2. The formula or wave equation load
shall be determined for gravity-drop or power-
actuated hammers and the hammer energy used
shall be the maximum consistent with the size,
strength and weight of the driven elements. The use
of a follower is permitted only with the approval of
the building official. The introduction of fresh
hammer cushion or pile cushion material just prior
to final penetration is not permitted.

18104.3.3.1.2 Load tests. Where design compres-
sive loads are greater than those determined using
the allowable stresses specified in Section
1810A.3.2.6, where the design load for any deep
foundation element is in doubt, where driven deep
Sfoundation elements are installed by means other
than a pile hammer, or where cast-in-place deep
foundation elements have an enlarged base formed
either by compacting concrete or by driving a pre-
cast base, control test elements shall be tested in
accordance with ASTM D1143 including Proce-
dure G: Cyclic Loading Test or ASTM D4945. One
element or more shall be load tested in each area of
uniform subsoil conditions. Where required by the
building official, additional elements shall be load
tested where necessary to establish the safe design
capacity. The resulting allowable loads shall not be
more than one-half of the ultimate axial load
capacity of the test element as assessed by one of
the published methods listed in  Section
1810A.3.3.1.3 with consideration for the test type,
duration and subsoil. The ultimate axial load
capacity shall be determined by a registered design
professional with consideration given to tolerable
total and differential settlements at design load in
accordance with Section 18104.2.3. In subsequent
installation of the balance of deep foundation ele-

ments, all elements shall be deemed to have a sup-
porting capacity equal to that of the control
element where such elements are of the same type,
size and relative length as the test element; are
installed using the same or comparable methods
and equipment as the test clement; are installed in
similar subsoil conditions as the test element; and,
for driven elements, where the rate of penetration
(for example, net displacement per blow) of such
elements is equal to or less than that of the test ele-
ment driven with the same hammer through a com-
parable driving distance, or where the downward
pressure and torque on such elements is greater
than or equal to that applied to the test element
that determined the ultimate axial load capacity at
a comparable driving distance.

18104.3.3.1.3 Load test evaluation methods. It
shall be permitted to evaluate load tests of deep
foundation elements using any of the following
methods:

1. Davisson Offset Limit.
2. Brinch-Hansen 90-percent Criterion.
3. Butler-Hoy Criterion.

4. Other methods approved by the building offi-
cial.

18104.3.3.1.4 Allowable shaft resistance. The
assumed shaft resistance developed by any uncased
cast-in-place deep foundation element shall not
exceed one-sixth of the bearing value of the soil
material at minimum depth as set forth in Table
1806A.2, up to 500 psf (24 kPa), unless a greater
value is allowed by the building official on the basis
of a geotechnical investigation as specified in Sec-
tion 18034 or a greater value is substantiated by a
load test in accordance with Section 18104.3.3.1.2.
Shaft resistance and end-bearing resistance shall not
be assumed to act simultaneously unless determined
by a geotechnical investigation in accordance with
Section 1803A.

18104.3.3.1.5 Uplift capacity of a single deep
foundation element. Where required by the design,
the uplift capacity of a single deep foundation ele-
ment shall be determined by an approved method of
analysis based on a minimum factor of safety of
three or by load tests conducted in accordance with
ASTM D3689. The maximum allowable uplift load
shall not exceed the ultimate load capacity as deter-
mined in Section 18104.3.3.1.2, using the results of
load tests conducted in accordance with ASTM
D3689, including the cyclic loading procedure,
divided by a factor of safety of two.

Exception: Where uplift is due to wind or seis-
mic loading, the minimum factor of safety shall
be two where capacity is determined by an analy-
sis and one and one-half where capacity is deter-
mined by load tests.
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18104.3.3.1.6 Allowable uplift load of grouped
deep foundation elements. For grouped deep foun-
dation elements subjected to uplift, the allowable
uplift load for the group shall be calculated by a gen-
erally accepted method of analysis. Where the deep
foundation elements in the group are placed at a cen-
ter-to-center spacing less than three times the least
horizontal dimension of the largest single element,
the allowable uplift load for the group is permitted
to be calculated as the lesser of:

1. The proposed individual allowable uplift load
times the number of elements in the group.

2. Two-thirds of the effective weight of the
group and the soil contained within a block
defined by the perimeter of the group and the
length of the element, plus two-thirds of the
ultimate shear resistance along the soil block.

18104.3.3.1.7 Load-bearing capacity. Deep foun-
dation elements shall develop ultimate load capaci-
ties of not less than twice the design working loads
in the designated load-bearing layers. Analysis shall
show that soil layers underlying the designated load-
bearing layers do not cause the load-bearing capac-
ity safety factor to be less than two.

1810A4.3.3.1.8 Bent deep foundation elements. The
load-bearing capacity of deep foundation elements
discovered to have a sharp or sweeping bend shall
be determined by an approved method of analysis or
by load testing a representative element.
18104.3.3.1.9 Helical piles. The allowable axial
design load, P, of helical piles shall be determined
as follows:

P,=05P, (Equation 184-4)
where P, is the least value of:

1. Sum of the areas of the helical bearing plates
times the ultimate bearing capacity of the soil
or rock comprising the bearing stratum.

[S8]

. Ultimate capacity determined from well-docu-
mented correlations with installation torque.

. Ultimate capacity determined from load tests.
. Ultimate axial capacity of pile shaft.
. Ultimate axial capacity of pile shaft couplings.

. Sum of the ultimate axial capacity of helical
bearing plates affixed to pile.

18104.3.3.2 Allowable lateral load. Where required
by the design, the lateral load capacity of a single deep
foundation element or a group thereof shall be deter-
mined by an approved method of analysis or by lateral
load tests in accordance with ASTM D3966, including
the cyclic loading procedure, 10 not less than twice the
proposed design working load. The resulting allowable
load shall not be more than one-half of the load that
produces a gross lateral movement of 1 inch (25 mm) at

N oW
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the lower of the top of foundation element and the
ground surface, unless it can be shown that the pre-
dicted lateral movement shall cause neither harmful
distortion of, nor instability in, the structure, nor cause
any element to be loaded beyond its capacity.

18104.3.4 Subsiding soils. Where deep foundation ele-
ments are installed through subsiding fills or other subsid-
ing strata and derive support from underlying firmer
materials, consideration shall be given to the downward
frictional forces potentially imposed on the elements by
the subsiding upper strata.

Where the influence of subsiding fills is considered as
imposing loads on the element, the allowable stresses
specified in this chapter shall be permitted to be increased
where satisfactory substantiating data are submitted.

1810A.3.5 Dimensions of deep foundation elements.
The dimensions of deep foundation elements shall be in
accordance  with  Sections  18104.3.5.1  through
1810A.3.5.3, as applicable.

18104.3.5.1 Precast. The minimum lateral dimension
of precast concrete deep foundation elements shall be 8
inches (203 mm). Corners of square elements shall be
chamfered.

18104.3.5.2 Cast-in-place or grouted-in-place, Cast-
in-place and grouted-in-place deep foundation elements
shall satisfy the requirements of this section.

18104.3.5.2.1 Cased. Cast-in-place or grouted-in-
place deep foundation elements with a permanent
casing shall have a nominal outside diameter of not
less than 8 inches (203 mm).

18104.3.5.2.2 Uncased. Cast-in-place or grouted-
in-place deep foundation elements without a perma-
nent casing shall have a specified diameter of not
less than 12 inches (305 mm). The element length
shall not exceed 30 times the specified diameter.

Exception: The length of the element is permit-
ted to exceed 30 times the specified diameter,
provided that the design and installation of the
deep foundations are under the direct supervision
of a registered design professional knowledge-
able in the field of soil mechanics and deep foun-
dations. The registered design professional shall
submit a report to the building official stating that
the elements were installed in compliance with
the approved construction documents.

18104.3.5.2.3 Micropiles. Micropiles shall have a
nominal diameter of 12 inches (305 mm) or less.
The minimum diameter set forth elsewhere in Sec-
tion 1810A.3.5 shall not apply to micropiles.

18104.3.5.3 Steel. Steel deep foundation elements
shall satisfy the requirements of this section.

1810A4.3.5.3.1 Structural steel H-piles. Sections of
structural steel H-piles shall comply with the
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requirements for HP shapes in ASTM AS6, or the fol-
lowing:

1. The flange projections shall not exceed 14
times the minimum thickness of metal in
either the flange or the web and the flange
widths shall be not less than 80 percent of the
depth of the section.

2. The nominal depth in the direction of the web
shall be not less than 8 inches (203 mm).

3. Flanges and web shall have a minimum nomi-
nal thickness of % inch (9.5 mm).

1810A4.3.5.3.2 Fully welded steel piles fabricated
from plates. Sections of fully welded steel piles
fabricated from plates shall comply with the fol-
lowing:

1. The flange projections shall not exceed 14
times the minimum thickness of metal in
either the flange or the web and the flange
widths shall be not less than 80 percent of the
depth of the section.

2. The nominal depth in the direction of the web
shall be not less than 8 inches (203 mm).

3. Flanges and web shall have a minimum nomi-
nal thickness of %/, inch (9.5 mm).

18104.3.5.3.3 Structural steel sheet piling. Indi-
vidual sections of structural steel sheet piling shall
conform to the profile indicated by the manufac-
turer, and shall conform to the general requirements
specified by ASTM A6.

Installation of sheet piling shall satisfy inspec-
tion, monitoring, and observation requirements in
Sections 1812A.6 and 1812A.7.

18104.3.5.3.4 Steel pipes and tubes. Steel pipes
and tubes used as deep foundation elements shall
have a nominal outside diameter of not less than 8
inches (203 mm). Where steel pipes or tubes are
driven open ended, they shall have not less than 0.34
square inch (219 mm?®) of steel in cross section to
resist each 1,000 foot-pounds (1356 Nm) of pile
hammer energy, or shall have the equivalent
strength for steels having a yield strength greater
than 35,000 psi (241 MPa) or the wave equation
analysis shall be permitted to be used to assess com-

pression stresses induced by driving to evaluate if

the pile section is appropriate for the selected ham-
mer, Where a pipe or tube with wall thickness less
than 0.179 inch (4.6 mm) is driven open ended, a
suitable cutting shoe shall be provided. Concrete-
filled steel pipes or tubes in structures assigned to
Seismic Design Category C, D, E or F shall have a
wall thickness of not less than ¥, inch (5 mm). The
pipe or tube casing for socketed drilled shafts shall
have a nominal outside diameter of not less than 18
inches (457 mm), a wall thickness of not less than ¥/,

inch (9.5 mm) and a suitable steel driving shoe
welded to the bottom; the diameter of the rock
socket shall be approximately equal to the inside
diameter of the casing.

Exceptions:
1. There is no minimum diameter for steel
pipes or tubes used in micropiles.

2. For mandrel-driven pipes or tubes, the min-
imum wall thickness shall be '/, inch (2.5
mm).

18104.3.5.3.5 Helical piles. Dimensions of the cen-
tral shaft and the number, size and thickness of heli-
cal bearing plates shall be sufficient to support the
design loads.

18104.3.6 Splices. Splices shall be constructed so as to
provide and maintain true alignment and position of the
component parts of the deep foundation element during
installation and subsequent thereto and shall be designed
to resist the axial and shear forces and moments occurring
at the location of the splice during driving and for design
load combinations. Where deep foundation elements of
the same type are being spliced, splices shall develop not
less than 50 percent of the bending strength of the weaker
section, Where deep foundation elements of different
materials or different types are being spliced, splices shall
develop the full compressive strength and not less than 50
percent of the tension and bending strength of the weaker
section, Where structural steel cores are to be spliced, the
ends shall be milled or ground to provide full contact and
shall be full-depth welded.

Splices occurring in the upper 10 feet (3048 mm) of the
embedded portion of an element shall be designed to resist
at allowable stresses the moment and shear that would
result from an assumed eccentricity of the axial load of 3
inches (76 mum), or the element shall be braced in accor-
dance with Section 18104.2.2 to other deep foundation
elements that do not have splices in the upper 10 feet
(3048 mm) of embedment,

18104.3.6.1 Seismic Design Categories C through F.
For structures assigned to Seismic Design Category C,
D, E or F splices of deep foundation elements shall
develop the lesser of the following:

1. The nominal strength of the deep foundation ele-
ment.

2. The axial and shear forces and moments from the
seismic load effects including overstrength factor
in accordance with Section 2.3.6 or 2.4.5 of
ASCE 7.

18104.3.7 Top of element detailing at cutoffs. Where a
minimum length for reinforcement or the extent of closely
spaced confinement reinforcement is specified at the top
of a deep foundation element, provisions shall be made so
that those specified lengths or extents are maintained after
cutoff.
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1810A.3.8 Precast concrete piles. Precast concrete piles ments  of  Sections 1810A4.3.8.3.1 through
shall be designed and detailed in accordance with Sections 1810A.3.8.3.3.

1810A.3.8.1 through 18104.3.8.3. 18104.3.8.3.1 Effective prestress. The effective
1810A4.3.8.1 Reinforcement. Longitudinal steel shall prestress in the pile shall be not less than 400 psi
be arranged in a symmetrical pattern and be laterally (2.76 MPa) for piles up to 30 feet (9144 mm) in
tied with steel ties or wire spiral spaced center to center length, 550 psi (3.79 MPa) for piles up to 50 feet (15
as follows: 240 mm) in length and 700 psi (4.83 MPa) for piles

1. At not more than 1 inch (25 mm) for the first five greater than 50 feet (15 240 mm) in length.
ties or spirals at each end; then Effective prestress shall be based on an assumed
2. At not more than 4 inches (102 mm), for the loss of 30,000 psi (207 MPa) in the prestressing
remainder of the first 2 feet (610 mm) from each steel. The tensile stress in the prestressing steel shall
end: and then not exceed the values specified in ACI 318.
18104.3.8.3.2 Seismic reinforcement in Seismic
Design Category C. Not permitted by DSA-SS,
DSA-S8/CC or OSHPD.

1810A4.3.8.3.3 Seismic reinforcement in Seismic
Design Categories D through F. For structures
assigned to Seismic Design Category D, E or F, pre-
cast prestressed piles shall have transverse reinforce-
ment in accordance with the following:

1. Requirements in ACI 318, Chapter 18, need
not apply, unless specifically referenced.

3. Atnot more than 6 inches (152 mm) elsewhere.
The size of ties and spirals shall be as follows:

1. For piles having a least horizontal dimension
of 16 inches (406 mm) or less, wire shall not
be smaller than 0.22 inch (5.6 mm) (No. 5
gage).

. For piles having a least horizontal dimension
of more than 16 inches (406 mm) and less than
20 inches (508 mm), wire shall not be smaller
than 0.238 inch (6 mm) (No. 4 gage).

3. For piles having a least horizontal dimension
of 20 inches (508 mm) and larger, wire shall
not be smaller than '/, inch (6.4 mm) round or
0.259 inch (6.6 mm) (No. 3 gage).

1810A4.3.8.2 Precast nonprestressed piles. Precast
nonprestressed concrete piles shall comply with the
requirements of Sections 1810A.3.8.2.1 through
1810A4.3.8.2.3.

o

[

. Where the total pile length in the soil is 35 feet
(10 668 mm) or less, the lateral transverse rein-
forcement in the ductile region shall occur
through the length of the pile. Where the pile
length exceeds 35 feet (10 668 mm), the ductile
pile region shall be taken as the greater of 35 feet
(10 668 mm) or the distance from the underside
of the pile cap to the point of zero curvature plus
three times the least pile dimension.

18104.3.8.2.1 Minimum reinforcement. Longitu-
dinal reinforcement shall consist of not fewer than
four bars with a minimum longitudinal reinforce-
ment ratio of 0.008.

18104.3.8.2.2 Seismic reinforcement in Seismic
Design Categories C through F. For structures
assigned to Seismic Design Category C, D, E or F,
precast nonprestressed piles shall be reinforced as
specified in this section. The minimum longitudinal
reinforcement ratio shall be 0.01 throughout the
length, Transverse reinforcement shall consist of
closed ties or spirals with a minimum %, inch (9.5
mm) diameter, Spacing of transverse reinforcement
shall not exceed the smaller of eight times the diam-
eter of the smallest longitudinal bar or 6 inches (152
mm) within a distance of three times the least pile
dimension from the bottom of the pile cap. Spacing
of transverse reinforcement shall not exceed 6
inches (152 mm) throughout the remainder of the
pile.

18104.3.8.2.3 Additional seismic reinforcement
in Seismic Design Categories D through F. For
structures assigned to Seismic Design Category D, E
or F, transverse reinforcement shall be in accordance
with Section 18104.3.9.4.2.

18104.3.8.3 Precast prestressed piles. Precast pre-
stressed concrete piles shall comply with the require-
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3. In the ductile region, the center-to-center spac-
ing of the spirals or hoop reinforcement shall
not exceed one-fifth of the least pile dimen-
sion, six times the diameter of the longitudinal
strand or 8 inches (203 mm), whichever is
smallest.

4. Circular spiral reinforcement shall be spliced
by lapping one full turn and bending the end
of each spiral to a 90-degree hook or by use of
a mechanical or welded splice complying with
Section 25.5.7 of ACI 318.

5. Where the transverse reinforcement consists
of circular spirals, the volumetric ratio of spi-
ral transverse reinforcement in the ductile
region shall comply with the following:

p,= 0.06(f", /f,)[2.8 + 2.34Plf " A )]

(Equation 184-6)
but not exceed:
p,=0.021 (Equation 184-7)
where:
A, = Pile cross-sectional area, square inches
(mm®).

f’. = Specified compressive strength of
concrete, psi (MPa).
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S = Yield strength of spiral reinforcement <
85,000 psi (586 MPa).

P = Axial load on pile, pounds (kN), as
determined from Equations 16A-5 and
16A-7.

p, = Spiral reinforcement index (vol. spiral/
vol. core).

6. Where transverse reinforcement consists of
rectangular hoops and cross ties, the total
cross-sectional area of lateral transverse rein-
forcement in the ductile region with spacing,
s, and perpendicular dimension, A, shall con-
form to:

Ay =038 h, (/. [f,)(A, IA,, - 1.0)
(0.5 + 1.4P/(f", Al
(Equation 184-8)
but not less than:

Ay =0.12s h (f* 1f,) [0.5 + LAPKSf’ A)]
(Equation 184-9)

where:

S = yield strength of transverse
reinforcement < 70,000 psi (483 MPa).

h, = Cross-sectional dimension of pile core
measured center to center of hoop
reinforcement, inch (mm).

s = Spacing of transverse reinforcement
measured along length of pile, inch
(mm).

A, = Cross-sectional area of tranverse
reinforcement, square inches (mm?).

J’. = Specified compressive strength of
concrete, psi (MPa).

The hoops and cross ties shall be equivalent to
deformed bars not less than No. 3 in size. Rectangu-
lar hoop ends shall terminate at a corner with seis-
mic hooks.

Outside of the length of the pile requiring trans-
verse confinement reinforcing, the spiral or hoop
reinforcing with a volumetric ratio not less than one-
half of that required for transverse confinement rein-
forcing shall be provided.

18104.3.8.3.4 Axial load limit in Seismic Design
Categories C through F. For structures assigned to
Seismic Design Category C, D, E, or F, the maxi-
mum factored axial load on precast prestressed piles
subjected to a combination of seismic lateral force
and axial load shall not exceed the following values:

1. 0.2f", A, for square piles
2. 04’ A, for circular or octagonal piles

Exception: Where the axial load from seismic
Jorces is amplified by the applicable overstrength
Jactor, 2, the axial load limits may be increased
by two times.

18104.3.9 Cast-in-place deep foundations. Cast-in-
place deep foundation clements shall be designed and
detailed in accordance with Sections 1810A4.3.9.1 through
18104.3.9.6.

18104.3.9.1 Design cracking moment. The design
cracking moment (¢M,) for a cast-in-place deep foun-
dation element not enclosed by a structural steel pipe
or tube shall be determined using the following equa-
tion:

0M, = 3,JF.S,, (Equation 184-10)

For SI: ¢M,, = 0.25,/F%.S,,
where:

I

Specified compressive strength of concrete or
grout, psi (MPa).

\)

m

Elastic section modulus, neglecting reinforcement
and casing, cubic inches (mm?).

1810A4.3.9.2 Required reinforcement. Where subject
to uplift or where the required moment strength deter-
mined using the load combinations of Section 16054.2
exceeds the design cracking moment determined in
accordance with Section 1810A.3.9.1, cast-in-place
deep foundations not enclosed by a structural steel pipe
or tube shall be reinforced.

1810A.3.9.3 Placement of reinforcement. Reinforce-
ment where required shall be assembled and tied
together and shall be placed in the deep foundation ele-
ment as a unit before the reinforced portion of the ele-
ment is filled with concrete.

Exceptions:

1. Steel dowels embedded 5 feet (1524 mm) or
less shall be permitted to be placed after con-
creting, while the concrete is still in a semi-
fluid state.

2. For deep foundation elements installed with a
hollow-stem auger, tied reinforcement shall be
placed after elements are concreted, while the
concrete is still in a semitluid state. Longitudi-
nal reinforcement without lateral ties shall be
placed either through the hollow stem of the
auger prior to concreting or after concreting,
while the concrete is still in a semifluid state.

3. For Group R-3 and U occupancies not exceed-
ing two stories of light-frame construction,
reinforcement is permitted to be placed after
concreting, while the concrete is still in a
semifluid state, and the concrete cover
requirement is permitted to be reduced to 2
inches (51 mmy), provided that the construction
method can be demonstrated to the satisfac-
tion of the building official,

1810A4.3.9.4 Seismic reinforcement. Where a structure
is assigned to Seismic Design Category C, reinforce-
ment shall be provided in accordance with Section
1810A.3.9.4.1. Where a structure is assigned to Seismic
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mum reinforced length of the element shall be taken
as the greatest of the following:

Design Category D, E or F, reinforcement shall be pro-
vided in accordance with Section 18104.3.9.4.2.

Exceptions:

1. Isolated deep foundation elements supporting
posts of Group R-3 and U occupancies not
exceeding two stories of light-frame construc-
tion shall be permitted to be reinforced as
required by rational analysis but with not less
than one No. 4 bar, without ties or spirals,
where detailed so the element is not subject to
lateral loads and the soil provides adequate
lateral support in accordance with Section
1810A.2.1.

2. Isolated deep foundation elements supporting
posts and bracing from decks and patios
appurtenant to Group R-3 and U occupancies
not exceeding two stories of light-frame con-
struction shall be permitted to be reinforced as
required by rational analysis but with not less
than one No. 4 bar, without ties or spirals,
where the lateral load, E, to the top of the ele-
ment does not exceed 200 pounds (890 N) and
the soil provides adequate lateral support in
accordance with Section 18104.2.1.

3. Deep foundation elements supporting the con-
crete foundation wall of Group R-3 and U
occupancies not exceeding two stories of
light-frame construction shall be permitted to
be reinforced as required by rational analysis
but with not less than two No. 4 bars, without
ties or spirals, where the design cracking
moment determined in accordance with Sec-
tion 18104.3.9.1 exceeds the required moment
strength determined using the load combina-
tions with overstrength factor in Section 2.3.6
or 2.4.5 of ASCE 7 and the soil provides ade-
quate lateral support in accordance with Sec-
tion 18104.2.1.

4. Closed ties or spirals where required by Sec-
tion 1810A4.3.9.4.2 shall be permitted to be
limited to the top 3 feet (914 mm) of deep
foundation elements 10 feet (3048 mm) or less
in depth supporting Group R-3 and U occu-
pancies of Seismic Design Category D, not
exceeding two stories of light-frame construc-
tion.

18104.3.9.4.1 Seismic reinforcement in Seismic
Design Category C. For structures assigned to Seis-
mic Design Category C, cast-in-place deep founda-
tion elements shall be reinforced as specified in this
section. Reinforcement shall be provided where
required by analysis.

Not fewer than four longitudinal bars, with a
minimum longitudinal reinforcement ratio of
0.0025, shall be provided throughout the minimum
reinforced length of the element as defined in this
section starting at the top of the element. The mini-
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1. One-third of the element length.

2. A distance of 10 feet (3048 mm).

3, Three times the least element dimension.
4,

The distance from the top of the element to the
point where the design cracking moment
determined in accordance with Section
18104.3.9.1 exceeds the required moment
strength determined using the load combina-
tions of Section 1605A.2.

Transverse reinforcement shall consist of closed
ties or spirals with a minimum %, inch (9.5 mm)
diameter. Spacing of transverse reinforcement shall
not exceed the smaller of 6 inches (152 mm) or 8-
longitudinal-bar diameters, within a distance of
three times the least element dimension from the
bottom of the pile cap. Spacing of transverse rein-
forcement shall not exceed 16 longitudinal bar
diameters throughout the remainder of the rein-
forced length.

Exceptions:
1. The requirements of this section shall not

apply to concrete cast in structural steel
pipes or tubes.

2. A spiral-welded metal casing of a thickness
not less than the manufacturer’s standard
No. 14 gage (0.068 inch) is permitted to
provide concrete confinement in lieu of the
closed ties or spirals. Where used as such,
the metal casing shall be protected against
possible deleterious action due to soil con-
stituents, changing water levels or other
factors indicated by boring records of site
conditions.

18104.3.9.4.2 Seismic reinforcement in Seismic
Design Categories D through F. For structures
assigned to Seismic Design Category D, E or F,
cast-in-place deep foundation elements shall be rein-
forced as specified in this section. Reinforcement
shall be provided where required by analysis.

Not fewer than four longitudinal bars, with a
minimum longitudinal reinforcement ratio of 0.003,
shall be provided throughout the minimum rein-
forced length of the element as defined in this sec-
tion starting at the top of the element. The minimum
reinforced length of the element shall be taken as the
greatest of the following:

1. One-half of the element length.
. A distance of 10 feet (3048 mm).
. Three times the least element dimension.

. The distance from the top of the element to the
point where the design cracking moment
determined in accordance with Section
18104.3.9.1 exceeds the required moment
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strength determined using the load combina-
tions of Section 16054.2.

Transverse reinforcement shall consist of closed
ties or spirals not smaller than No. 3 bars for ele-
ments with a least dimension up to 20 inches (508
mm), and No. 4 bars for larger elements. Through-
out the remainder of the reinforced length outside
the regions with transverse confinement reinforce-
ment, as specified in Section 18104.3.9.4.2.1 or
1810A.3.9.4.2.2, the spacing of transverse reinforce-
ment shall not exceed the least of the following:

1. 12 longitudinal bar diameters.

2. One-half the least dimension of the element.
3. 12 inches (305 mm).

Exceptions:

1. The requirements of this section shall not
apply to concrete cast in structural steel
pipes or tubes.

2. A spiral-welded metal casing of a thickness
not less than manufacturer’s standard No.
14 gage (0.068 inch) is permitted to pro-
vide concrete confinement in lieu of the
closed ties or spirals. Where used as such,
the metal casing shall be protected against
possible deleterious action due to soil con-
stituents, changing water levels or other
factors indicated by boring records of site
conditions.

18104.3.9.4.2.1 Site Classes A through D. For
Site Class A, B, C or D sites, transverse confine-
ment reinforcement shall be provided in the ele-
ment in accordance with Sections 18.7.5.2,
18.7.5.3 and 18.7.5.4 of ACI 318 within three
times the least element dimension ar the bottom
of the pile cap. A transverse spiral reinforcement
ratio of not less than one-half of that required in
Section 18.7.5.4 of ACI 318 shall be permitted
for concrete deep foundation elements.

1810A4.3.9.4.2.2 Site Classes E and F. For Site
Class E or F sites, transverse confinement rein-
forcement shall be provided in the element in
accordance with Sections 18.7.5.2, 18.7.5.3 and
18.7.5.4 of ACI 318 within seven times the least
element dimension at the bottom of the pile cap
and within seven times the least element dimen-
sion at the interfaces of strata that are hard or stiff
and strata that are liquefiable or are composed of
soft- to medium-stiff clay.
18104.3.9.5 Belled drilled shafts. Where drilled shafts
are belled at the bottom, the edge thickness of the bell
shall be not less than that required for the edge of foot-
ings. Where the sides of the bell slope at an angle less
than 60 degrees (I rad) from the horizontal, the effects
of vertical shear shall be considered.

18104.3.9.6 Socketed drilled shafts. Socketed drilled
shafts shall have a permanent pipe or tube casing that

extends down to bedrock and an uncased socket drilled
into the bedrock, both filled with concrete. Socketed
drilled shafts shall have reinforcement or a structural
steel core for the length as indicated by an approved
method of analysis.

The depth of the rock socket shall be sufficient to
develop the full load-bearing capacity of the element
with a minimum safety factor of two, but the depth
shall be not less than the outside diameter of the pipe or
tube casing. The design of the rock socket is permitted
to be predicated on the sum of the allowable load-bear-
ing pressure on the bottom of the socket plus bond
along the sides of the socket.

Where a structural steel core is used, the gross
cross-sectional area of the core shall not exceed 25 per-
cent of the gross area of the drilled shaft.

1810A4.3.10 Micropiles. Micropiles shall be designed and
detailed in accordance with Sections 18104.3.10.1
through 18104.3.10.4.

1810A4.3.10.1 Construction. Micropiles shall develop
their load-carrying capacity by means of a bond zone in
soil, bedrock or a combination of soil and bedrock.
Micropiles shall be grouted and have either a steel pipe
or tube or steel reinforcement at every section along the
length. It shall be permitted to transition from deformed
reinforcing bars to steel pipe or tube reinforcement by
extending the bars into the pipe or tube section by not
less than their development length in tension in accor-
dance with ACI 318.

18104.3.10.2 Materials. Reinforcement shall consist
of deformed reinforcing bars in accordance with ASTM
A615 Grade 60 or 75 or ASTM A722 Grade 150.

The steel pipe or tube shall have a minimum wall
thickness of ¥/, inch (4.8 mm). Splices shall comply
with Section 18104.3.6. The steel pipe or tube shall
have a minimum yield strength of 45,000 psi (310
MPa) and a minimum elongation of 15 percent as
shown by mill certifications or two coupon test samples
per 40,000 pounds (18 160 kg) of pipe or tube.

18104.3.10.3 Reinforcement. For micropiles or por-
tions thereof grouted inside a temporary or permanent
casing or inside a hole drilled into bedrock or a hole
drilled with grout, the steel pipe or tube or steel rein-
forcement shall be designed to carry not less than 40
percent of the design compression load. Micropiles or
portions thereof grouted in an open hole in soil without
temporary or permanent casing and without suitable
means of verifying the hole diameter during grouting
shall be designed to carry the entire compression load
in the reinforcing steel. Where a steel pipe or tube is
used for reinforcement, the portion of the grout
enclosed within the pipe is permitted to be included in
the determination of the allowable stress in the grout. .

1810A.3.10.4 Seismic requirements. For structures
assigned to Seismic Design Category D, E or F, a
permanent steel casing having a minimum thickness
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of Y/, inch shall be provided from the top of the
micropile down to a minimum of 120 percent of the
point of zero curvature. Capacity of micropiles shall
be determined in accordance with Section 1810A.3.3
by at least two project-specific preproduction tests
Jor each soil profile, size and depth of micropile. At
least two percent of all production piles shall be
proof tested to the load determined in accordance
with Section 1617A.1.16.

Steel casing length in soil shall be considered as
unbonded and shall not be considered as contributing
to friction. Casing shall provide confinement at least
equivalent to hoop reinforcing required by ACI 318
Section 18.13.4.

Reinforcement shall have Class 1 corrosion protec-
tion in accordance with PTI Recommendations for Pre-
stressed Rock and Soil Anchors. Steel casing design
shall include at least '/,-inch corrosion allowance.

Micropiles shall not be considered as carrying any
horizontal loads.

18104.3.11 Pile caps. Pile caps shall be of reinforced con-
crete, and shall include all elements to which vertical deep
foundation elements are connected, including grade beams
and mats. The soil immediately below the pile cap shall
not be considered as carrying any vertical load, with the
exception of a combined pile raft. A combined pile raft

Joundation shall be an alternate system. The tops of verti-

cal deep foundation elements shall be embedded not less
than 3 inches (76 mm) into pile caps and the caps shall
extend not less than 4 inches (102 mm) beyond the edges
of the clements. The tops of elements shall be cut or
chipped back to sound material before capping.

18104.3.11.1 Seismic Design Categories C through
F. For structures assigned to Seismic Design Category
C, D, E or F, concrete deep foundation elements shall
be connected to the pile cap by embedding the element
reinforcement or field-placed dowels anchored in the
element into the pile cap for a distance equal to their
development length in accordance with ACT 318. It
shall be permitted to connect precast prestressed piles
to the pile cap by developing the element prestressing
strands into the pile cap provided that the connection is
ductile. For deformed bars, the development length is
the full development length for compression, or tension
in the case of uplift, without reduction for excess rein-
forcement in accordance with Section 25.4.10 of ACI
318. Alternative measures for laterally confining con-
crete and maintaining toughness and ductile-like
behavior at the top of the element shall be permitted
provided that the design is such that any hinging occurs
in the confined region.

The minimum transverse steel ratio for confinement
shall be not less than one-half of that required for col-
umns.

For resistance to uplift forces, anchorage of steel

pipes, tubes or H-piles to the pile cap shall be made by
means other than concrete bond to the bare steel sec-
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tion. Concrete-filled steel pipes or tubes shall have
reinforcement of not less than 0.01 times the cross-sec-
tional area of the concrete fill developed into the cap
and extending into the fill a length equal to two times
the required cap embedment, but not less than the
development length in tension of the reinforcement.

18104.3.11.2 Seismic Design Categories D through
F. For structures assigned to Seismic Design Category
D, E or F, deep foundation element resistance to uplift
forces or rotational restraint shall be provided by
anchorage into the pile cap, designed considering the
combined effect of axial forces due to uplift and bend-
ing moments due to fixity to the pile cap. Anchorage
shall develop not less than 25 percent of the strength of
the element in tension. Anchorage into the pile cap
shall comply with the following:

1. In the case of uplift, the anchorage shall be capa-
ble of developing the least of the following:

1.1. The nominal tensile strength of the longi-
tudinal reinforcement in a concrete ele-
ment.

1.2. The nominal tensile strength of a steel
element.

1.3. The frictional force developed between
the element and the soil multiplied by 1.3,

Exception: The anchorage is permitted to be
designed to resist the axial tension force
resulting from the seismic load effects includ-
ing overstrength factor in accordance with
Section 2.3.6 or 2.4.5 of ASCE 7.

2. In the case of rotational restraint, the anchorage
shall be designed to resist the axial and shear
forces, and moments resulting from the seismic
load effects including overstrength factor in
accordance with Section 2.3.6 or 2.4.5 of ASCE 7
or the anchorage shall be capable of developing
the full axial, bending and shear nominal strength
of the element.

Where the vertical lateral-force-resisting elements
are columns, the pile cap flexural strengths shall exceed
the column flexural strength. The connection between
batter piles and pile caps shall be designed to resist the
nominal strength of the pile acting as a short column.
Batter piles and their connection shall be designed to
resist forces and moments that result from the applica-
tion of seismic load effects including overstrength factor
in accordance with Section 2.3.6 or 2.4.5 of ASCE 7.

18104.3.12 Grade beams. For structures assigned to
Seismic Design Category D, E or F, grade beams shall
comply with the provisions in Section 18.13.3 of ACI 318
for grade beams, except where they are designed to resist
the seismic load effects including overstrength factor in
accordance with Section 2.3.6 or 2.4.5 of ASCE 7.

1810A4.3.13 Seismic ties. For structures assigned to Seis-
mic Design Category C, D, E or F, individual deep foun-
dations shall be interconnected by ties. Unless it can be
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demonstrated that equivalent restraint is provided by rein-
forced concrete beams within slabs on grade or reinforced
concrete slabs on grade or confinement by competent
rock, hard cohesive soils or very dense granular soils, ties
shall be capable of carrying, in tension or compression, a
force equal to the lesser of the product of the larger pile
cap or column design gravity load times the seismic coef-
ficient, Sy, divided by 10, and 25 percent of the smaller
pile or column design gravity load.

Exception: In Group R-3 and U occupancies of light-
frame construction, deep foundation elements support-
ing foundation walls, isolated interior posts detailed so
the element is not subject to lateral loads or exterior
decks and patios are not subject to interconnection
where the soils are of adequate stiffness, subject to the
approval of the building official,
1810A.4 Installation. Deep foundations shall be installed in
accordance with Section 18104.4. Where a single deep foun-
dation element comprises two or more sections of different
materials or different types spliced together, each section
shall satisfy the applicable conditions of installation.

18104.4.1 Structural integrity. Deep foundation ele-
ments shall be installed in such a manner and sequence as
to prevent distortion or damage that would adversely
affect the structural integrity of adjacent structures or of
foundation elements being installed or already in place and
as to avoid compacting the surrounding soil to the extent
that other foundation elements cannot be installed prop-
erly.

18104.4.1.1 Compressive strength of precast con-
crete piles, A precast concrete pile shall not be driven
before the concrete has attained a compressive strength
of not less than 75 percent of the specified compressive
strength (f7,), but not less than the strength sufficient to
withstand handling and driving forces.

18104.4.1.2 Casing. Where cast-in-place deep founda-
tion elements are formed through unstable soils and
concrete is placed in an open-drilled hole, a casing shall
be inserted in the hole prior to placing the concrete.
Where the casing is withdrawn during concreting, the
level of concrete shall be maintained above the bottom
of the casing at a sufficient height to offset any hydro-
static or lateral soil pressure. Driven casings shall be
mandrel driven their full length in contact with the sur-
rounding soil.

1810A4.4.1.3 Driving near uncased concrete. Deep
foundation elements shall not be driven within six ele-
ment diameters center to center in granular soils or
within one-half the element length in cohesive soils of
an uncased element filled with concrete less than 48
hours old unless approved by the building official. If
the concrete surface in any completed element rises or
drops, the element shall be replaced. Driven uncased
deep foundation elements shall not be installed in soils
that could cause heave.
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1810A.4.1.4 Driving near cased concrete. Deep foun-
dation elements shall not be driven within four and one-
half average diameters of a cased element filled with
concrete less than 24 hours old unless approved by the
building official. Concrete shall not be placed in cas-
ings within heave range of driving.

18104 .4.1.5 Defective timber piles. Not permitted by
DSA-SS, DSA-SS/CC or OSHPD.

1810A.4.2 Identification. Deep foundation materials shall
be identified for conformity to the specified grade with
this identity maintained continuously from the point of
manufacture to the point of installation or shall be tested
by an approved agency to determine conformity to the
specified grade. The approved agency shall furnish an affi-
davit of compliance to the building official.

1810A4.4.3 Location plan. A plan showing the location
and designation of deep foundation elements by an identi-
fication system shall be filed with the building official
prior to installation of such elements. Detailed records for
elements shall bear an identification corresponding to that
shown on the plan.

18104.4.4 Preexcavation. The use of jetting, augering or
other methods of preexcavation shall be subject to the
approval of the building official. Where permitted, preex-
cavation shall be carried out in the same manner as used
for deep foundation elements subject to load tests and in
such a manner that will not impair the carrying capacity of
the elements already in place or damage adjacent struc-
tures. Element tips shall be advanced below the preexca-
vated depth until the required resistance or penetration is
obtained.

18104.4.5 Vibratory driving. Vibratory drivers shall
only be used to install deep foundation elements where the
element load capacity is verified by load tests in accor-
dance with Section 18104.3.3.1.2. The installation of pro-
duction elements shall be controlled according to power
consumption, rate of penetration or other approved means
that ensure element capacities equal or exceed those of the
test elements.

1810A.4.6 Heaved elements. Deep foundation elements
that have heaved during the driving of adjacent elements
shall be redriven as necessary to develop the required
capacity and penetration, or the capacity of the element
shall be verified by load tests in accordance with Section
18104.3.3.1.2,

18104.4.7 Enlarged base cast-in-place elements.
Enlarged bases for cast-in-place deep foundation ele-
ments formed by compacting concrete or by driving a
precast base shall be formed in or driven into granular
soils. Such elements shall be constructed in the same
manner as successful prototype test elements driven for
the project. Shafts extending through peat or other
organic soil shall be encased in a permanent steel casing.
Where a cased shaft is used, the shaft shall be adequately
reinforced to resist column action or the annular space
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around the shaft shall be filled sufficiently to reestablish
lateral support by the soil. Where heave occurs, the ele-
ment shall be replaced unless it is demonstrated that the
element is undamaged and capable of carrying twice its
design load.

1810A.4.8 Hollow-stem augered, cast-in-place ele-
ments. Where concrete or grout is placed by pumping
through a hollow-stem auger, the auger shall be permit-
ted to rotate in a clockwise direction during withdrawal.
As the auger is withdrawn at a steady rate or in incre-
ments not to exceed 1 foot (305 mm), concreting or
grouting pumping pressures shall be measured and main-
tained high enough at all times to offset hydrostatic and
lateral earth pressures. Concrete or grout volumes shall
be measured to ensure that the volume of concrete or
grout placed in each element is equal to or greater than
the theoretical volume of the hole created by the auger.
Where the installation process of any element is inter-
rupted or a loss of concreting or grouting pressure
occurs, the element shall be redrilled to 5 feet (1524 mm)
below the elevation of the tip of the auger when the
installation was interrupted or concrete or grout pressure
was lost and reformed. Augered cast-in-place elements
shall not be installed within six diameters center to center
of an element filled with concrete or grout less than 12
hours old, unless approved by the building official. If the
concrete or grout level in any completed element drops
due to installation of an adjacent element, the element
shall be replaced.

18104.4.9 Socketed drilled shafts. The rock socket and
pipe or tube casing of socketed drilled shafts shall be thor-
oughly cleaned of foreign materials before filling with
concrete. Steel cores shall be bedded in cement grout at
the base of the rock socket.

18104.4.10 Micropiles. Micropile deep foundation ele-
ments shall be permitted to be formed in holes
advanced by rotary or percussive drilling methods, with
or without casing. The elements shall be grouted with a
fluid cement grout. The grout shall be pumped through
a tremie pipe extending to the bottom of the element
until grout of suitable quality returns at the top of the
element. The following requirements apply to specific
instaliation methods:

1. For micropiles grouted inside a temporary casing,
the reinforcing bars shall be inserted prior to with-
drawal of the casing.The casing shall be withdrawn
in a controlled manner with the grout level main-
tained at the top of the element to ensure that the
grout completely fills the drill hole. During with-
drawal of the casing, the grout level inside the cas-
ing shall be monitored to verify that the flow of
grout inside the casing is not obstructed.

2. For a micropile or portion thereof grouted in an open
drill hole in soil without temporary casing, the mini-
mum design diameter of the drill hole shall be veri-
fied by a suitable device during grouting.

2019 CALIFORNIA BUILDING CODE

SOILS AND FOUNDATIONS

3. For micropiles designed for end bearing, a suitable
means shall be employed to verify that the bearing
surface is properly cleaned prior to grouting.

4. Subsequent micropiles shall not be drilled near ele-
ments that have been grouted until the grout has had
sufficient time to harden.

5. Micropiles shall be grouted as soon as possible after
drilling is completed.

6. For micropiles designed with a full-length casing,
the casing shall be pulled back to the top of the bond
zone and reinserted or some other suitable means
employed to ensure grout coverage outside the cas-
ing.

1810A4.4.11 Helieal piles. Helical piles shall be installed
to specified embedment depth and torsional resistance
criteria as determined by a registered design profes-
sional. The torque applied during installation shall not
exceed the maximum allowable installation torque of the
helical pile.

18104.4.12 Special inspection. Special inspections in
accordance with Sections 1705A.7 and 1705A.8 shall be
provided for driven and cast-in-place deep foundation
elements, respectively. Special inspections in accor-
dance with Section 1705A4.9 shall be provided for helical
piles.

SECTION 1811A
PRESTRESSED ROCK AND
SOIL FOUNDATION ANCHORS

1811A.1 General. The requirements of this section address
the use of vertical rock and soil anchors in resisting seismic
or wind overturning forces resulting in tension on shallow

Sfoundations.

1811A.2 Adoption. Except for the modifications as set forth
in Sections 1811A.3 and 1811A.4, all prestressed rock and
soil foundation anchors shall comply with PTI Recommenda-
tions for Prestressed Rock and Soil Anchors.

1811A.3 Geotechnical requirements. Geotechnical report

for the prestressed rock and soil foundation anchors shall

address the following:

1. Minimum diameter and minimum spacing for the
anchors including consideration of group effects.

2. Maximum unbonded length and minimum bonded
length of the tendon.

3. Maximum recommended anchor tension capacity
based upon the soil or rock strength/grout bond and
anchor depth/spacing.

4. Allowable bond stress at the ground/grout interface
and applicable factor of safety for ultimate bond
stress.

5. Anchor axial tension stiffness recommendations at the
anticipated anchor axial tension displacements, when
required for structural analysis.
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6. Minimum grout pressure for installation and post-
grout pressure,

7. Class I Corrosion Protection is required for all per-
manent anchors. A minimum of Class Il Corrosion
Protection is required for temporary anchors in ser-
vice less than or equal to 2 years.

8. Performance test shall be ar a minimum of 1.6 times
the design loads, but shall not exceed 80 percent of
the specified minimum tensile strength of the tendons.
There shall be a minimum of two preproduction test
anchors. Preproduction test anchors shall be tested to
ultimate load or maximum of 0.80 times the specified
minimum tensile strength of the tendon. A creep test is
required for all prestressed anchors with greater than
10 kips of lock-off prestressing load.

9. Lock-off prestressing load requirements.
10. Acceptable drilling methods.

11. Geotechnical observation and monitoring require-
ments.

1811A.4 Structural Requirements.

1. Tendons shall be thread-bar anchors conforming to
ASTM A722.

2. The anchors shall be placed vertical.

3. Design loads shall be based upon the load combing-
tions in Section 1605A.3.1 and shall not exceed 60 per-
cent of the specified minimum tensile strength of the
tendons.

4. Ultimate load shall be based upon Section 1617A.1.16
and shall not exceed 80 percent of the specified mini-
mum tensile strength of the tendons.

5. The anchor shall be designed to fail in grout bond to
the soil or rock before pullout of the soil wedge by
group effect.

6. Foundation design shall incorporate the effect of lock-
off loads.

7. Design shall account for as-built locations of soil
anchors considering all the acceptable construction
tolerances.

8. Design shall account for both short and long term
deformation.

9. Enforcement agency may require consideration of
anchor deformation in evaluating deformation compat-
ibility or building drift where it may be significant.

SECTION 1812A
EARTH RETAINING SHORING

1812A.1 General. The requirements of this section shall
apply to temporary and permanent earth retaining shoring
using soldier piles and lagging with or without tie-back
anchors in soil or rock, only when existing or new facilities
are affected. Shoring used as construction means and meth-
ods only, which does not affect existing or new facilities, are
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not regulated by this section and shall satisfy the require-
ments of the authorities having jurisdiction.

Design, construction, testing and inspection shall satisfy
the requirements of this code except as modified in Sections
1812A.2 through 1812A.8.

1812A.2 Duration. Shoring shall be considered temporary
when elements of the shoring will be exposed to site condi-
tions for a period of less than or equal to 2 years, and shall
be considered permanent otherwise. Permanent shoring shall
account for the increase in lateral soil pressure due to earth-
quake. At the end of the construction period, the existing and
new structures shall not rely on the temporary shoring for
support in any way. Wood components shall not be used for
permanent shoring lasting more than 2 years. Wood compo-
nents of the temporary shoring that may daffect the perfor-
mance of permanent structure shall be removed after the
shoring is no longer required.

All components of the shoring shall have corrosion protec-
tion or preservative treatment for their expected duration.
Wood components of the temporary shoring that will not be
removed shall be treated in accordance with AWPA Ul
(Commodity Specification A, Use Category 4B and Section
5.2), and shall be identified in accordance with Section
2303.1.9.1.

1812A.3 Surcharge. Surcharge pressure due to footings,
traffic or other sources shall be considered in design. If the
Sfooting surcharge is located within the semicircular distribu-
tion or bulb of earth pressure (when shoring is located close
to a footings), lagging shall be designed for lateral earth
pressure due to footing surcharge. Soil arching effects may
be considered in the design of lagging. Underpinning of the
Jooting may be used in lieu of designing the shoring and lag-
ging for surcharge pressure. Alternatively, continuously con-
tacting drilled pier shafts near the footings shall be
permitted. The lateral surcharge design pressure shall be
derived using Boussinesq equations modified for the distribu-
tion of stresses in an elastic medium due to a uniform, con-
centrated or line surface load as appropriate and soil
arching effects.

1812A.4 Design and testing: Except for the modifications as
set forth in Sections 1812A.4.1 through 1812A.4.3, all Pre-
stressed Rock and Soil Tie-back Anchors shall comply with
PTI Recommendations for Prestressed Rock and Soil
Anchors.

1812A.4.1 Geotechnical requirements: The geotechnical
report for the earth retaining shoring shall address the
following:

1. Minimum diameter and minimum spacing for the
anchors including consideration of group effects.

2. Maximum unbonded length and minimum bonded
length of the tie-back anchors.

3. Maximum recommended anchor tension capacity
based upon the soil or rock strength/grout bond
and anchor depth/spacing.

4. Allowable bond stress at the ground/grout inter-
face and applicable factor of safety for ultimate
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10.

11

12.
13.

bond stress for the anchor. For permanent
anchors, a minimum factor of safety of 2.0 shall be
applied to ground soil interfuce as required by PTI
Recommendations for Prestressed Rock and Soil
Anchors Section 6.6.

Minimum grout pressure for installation and post-
grout pressure for the anchor. The presumptive
post grout pressure of 300 psi may be used for all
soil type.

Class I corrosion protection is required for all
permanent anchors. A minimum of Class Il Corro-
sion Protection is required for temporary anchors
in service less than or equal to 2 years.

Performance test for the anchors shall be at a min-
imum of two (2) times the design loads and shall
not exceed 80 percent of the specified minimum
tensile strength of the anchor rod. A creep test is
required for all prestressed anchors that are per-
SJormance tested. All production anchors shall be
tested at 150 percent of design loads and shall not
be greater than 70 percent of the specified mini-
mum tensile strength of the anchor rod.

Earth pressure, surcharge pressure and the seis-
mic increment of earth pressure loading, when
applicable.

Maximum recommended lateral deformation at
the top of the soldier pile, at the tie-back anchor
locations, and the drilled pier concrete shafts at
the lowest grade level.

Allowable vertical soil bearing pressure friction
resistance, and lateral passive soil resistance for
the drilled pier concrete shafts and associated fac-
tors of safety for these allowable capacities.

Soil-pier shaft/pile interaction assumptions and
lateral soil stiffness to be used in design for drilled
pier concrete shaft or pile lateral loads.

Acceptable drilling methods.

Geotechnical observation and monitoring recom-
mendations.

1812A.4.2 Structural requirements:

1.

Tendons shall be thread-bar anchors conforming 1o
ASTM A722.

. Anchor design loads shall be based upon the load

combinations in Section 1605A.3.1 and shall not
exceed 60 percent of the specified minimum tensile
strength of the tendons.

. The anchor shall be designed to fail in grout bond to

the soil or rock before pullout of the soil wedge.

. Design of shoring system shall account for as-built

locations of soil anchors considering all specified
construction tolerances in Section 1812A.8.

Design of shoring system shall account for both
short and long-term deformation.
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1812A.4.3 Testing of tie-back anchors:

1. The geotechnical engineer shall keep a record at job
site of all test loads, total anchor movement, and
report their accuracy.

2. If atie-back anchor initially fails the testing requtire-

ments, the anchor shall be permitted to be regrouted
and retested. If anchor continues to fail, the follow-
ings steps shall be taken:

a. The contractor shall determine the cause of fail-
ure — variations of the soil conditions, installa-
tion methods, materials, etc.

b. The contractor shall propose a solution to rem-
edy the problem. The proposed solution will need
to be reviewed and approved by the geotechnical
engineer, shoring design engineer and building
official.

3. After a satisfactory test, each anchor shall be

locked-off in accordance with Section 8.4 of PTI
Recommendations for Prestressed Rock and Soil
Anchors.

4. The shoring design engineer shall specify design

loads for each anchor.

1812A.5 Construction. The construction procedure shall
address the following:

1.

tn

8.

Holes drilled for piles/tie-back anchors shall be done
without detrimental loss of ground, sloughing or cav-
ing of materials and without endangering previously
installed shoring members or existing foundations.

Drilling of earth anchor shafts for tie-backs shall
occur when the drill bench reaches two to three feet
below the level of the tie-back pockets.

Casing or other methods shall be used where neces-
sary to prevent loss of ground and collapse of the
hole.

The drill cuttings from earth anchor shaft shall be
removed prior to anchor installation.

Unless tremie methods are used, all water and loose
materials shall be removed from the holes prior to
installing piles/tie-backs.

Tie-back anchor rods with attached centralizing
devices shall be installed into the shaft or through the
drill casing. Centralizing device shall not restrict
movement of the grout.

After lagging installation, voids between lagging and
s0il shall be buckfilled immediately to the full height
of lagging.

The soldier piles shall be placed within specified tol-
erances in the drilled hole and braced against dis-
placement during grouting. Fill shafts with concrete
up to top of footing elevation, rest of the shaft can
generally be filled with lean concrete. Excavation for
lagging shall not be started until concrete has
achieved sufficient strength for all anticipated loads
as determined by the shoring design engineer.
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11.

13.

10.

12.

14.

Where boulders and/or cobbles have been identified
in the geotechnical reports, contractor shall be pre-
pared to address boulders and/or cobbles that may be
encountered during the drilling of soldier piles and
tie-back anchors.

The grouting equipment shall produce grout free of
lumps and indispensed cement. The grouting equip-
ment shall be sized to enable the grout to be pumped
in continuous operation. The mixer shall be capable
of continuously agitating the grout.

The quantity of grout and grout pressure shall be
recorded. The grout pressure shall be controlled to
prevent excessive heave in soils or fracturing rock
Sformations.

If post-grouting is required, post-grouting operation
shall be performed after initial grout has set for 24
hours in the bond length only. Tie-backs shall be
grouted over a sufficient length {(anchor bond length)
to transfer the maximum anchor force to the anchor
grout.

Testing of anchors may be performed after post-
grouting operations, provided grout has reached
strength of 3,000 psi as required by PTI Recommen-
dations for Prestressed Rock and Soil Anchors Sec-
tion 6.11.

Anchor rods shall be tensioned straight and true.
Excavation directly below the anchors shall not con-
tinue before those anchors are tested.

1812A.6 Inspection, survey monitoring and observation.
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1

The shoring design engineer or his designee shall
make periodic inspections of the job site for the pur-
pose of observing the installation of shoring system,
testing of tie-back anchors and monitoring of survey.

. Testing, inspection and observation shall be in accor-

dance with testing, inspection and observation
requirements approved by the building official. The
Jollowing activities and materials shall be tested,
inspected, or observed by the special inspector and
geotechnical engineer:

a. Sampling and testing of concrete in soldier pile
and tie-back anchor shafts.

b. Fabrication of tie-back anchor pockets on soldier
beams

¢. Installation and testing of tie-back anchors.

d. Survey monitoring of soldier pile and tie-back
load cells.

e. Survey monitoring of existing buildings.

. A complete and accurate record of all soldier pile

locations, depths, concrete strengths, tie-back loca-
tions and lengths, tie-back grout strength, quantity of
concrete per pile, quantity of grout per tie-back and
applied tie-back loads shall be maintained by the spe-
cial inspector and geotechnical engineer. The shoring
design engineer shall be notified of any unusual con-
ditions encountered during installation.

Calibration data for each test jack, pressure gauge
and master pressure gauge shall be verified by the
special inspector and geotechnical engineer. The cali-
bration tests shall be performed by an independent
testing laboratory and within 120 calender days of the
data submitted.

. Monitoring points shall be established at the top and

at the anchor heads of selected soldier piles and at
intermediate intervals as considered appropriate by
the geotechnical engineer.

Control points shall be established outside the area of
influence of the shoring system to ensure the accuracy
of the monitoring readings.

. The periodic basis of shoring monitoring, as a minu-

mumnt, shall be as follows:

a. Intitial monitoring shall be performed prior to
any excavation.

b. Once excavation has begun, the periodic read-
ings shall be taken weekly until excavation
reaches the estimated subgrade elevation and the
permanent foundation is complete.

¢. If performance of the shoring is within estab-
lished guidelines, shoring design engineer may
permit the periodic readings to be bi-weekly.
Once initiated, bi-weekly readings shall continue
until the building slab at ground floor level is
completed and capable of transmitting lateral
loads to the permanent structure. Thereafter,
readings can be monthly.

d. Where the building has been designed to resist
lateral earth pressures, the periodic monitoring
of the soldier piles and adjacent structure can be
discontinued once the ground floor diaphragm
and subterranean portion of the structure is
capable of resisting lateral soil loads and
approved by the shoring design engineer, geo-
technical engineer and building official.

e. Additional readings shall be taken when
requested by the special inspector, shoring
design engineer, geotechnical engineer or build-
ing official.

8. Monitoring reading shall be submitted to the shoring

design engineer, engineer in responsible charge, and
building official within three working days after they
are conducted. Monitoring readings shall be accurate
to within 0.01 feet. Results are to be submitted in tab-
ular form showing at least the intial date of monitor-
ing and reading, current monitoring date and reading
and difference between the two readings.

. If the total cummulative horizontal or vertical move-

ment (from start of construction) of the existing build-
ings reaches '/, inch or soldier piles reaches 1 inch all
excavation activities shall be suspended. The geotech-
nical and shoring design engineer shall determine the
cause of movement, if any, and recommend corrective
measures, if necessary, before excavation continues.
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10. If the total cummulative horizontal or vertical move-
ment (from start of construction) of the existing build-
ings reaches °/, inch or soldier piles reaches 1'/,
inches all excavation activities shall be suspended
until the causes, if any, can be determined. Supple-
mental shoring shall be devised to eliminate further
movement and the building official shall review and
approve the supplemental shoring before excavation
continues.

11. Monitoring of tie-back anchor loads:

a. Load cells shall be installed at the tie-back heads
adjacent to buildings at maximum interval of 50
feet, with a minimum of one load cells per wall.

b. Load cell readings shall be taken once a day
during excavation and once a week during the
remainder of construction.

¢. Load cell readings shall be submitted to the geo-
technical engineer, shoring design engineer,
engineer in responsible charge and building offi-
cial.

d. Load cell readings can be terminated once the
temporary shoring no longer provides support
for the buildings.

1812A.7 Monitoring of existing DSA-SS, DSA-SS/CC, and
OSHPD 1 and 4 structures.

1. The contractor shall complete a written and photo-
graphic log of all existing DSA-SS, DSA-SS/CC, and
OSHPD 1 & 4 structures within 100 ft or three times
depth of shoring, prior to construction. A licensed sur-
veyor shall document all existing substantial cracks in
adjacent existing structures.

2. The contractor shall document existing condition of
wall cracks adjacent to shoring walls prior to start of
construction.

3. The contractor shall monitor existing walls for move-
ment or cracking that may result from adjacent shor-
ing.

4. If excessive movement or visible cracking occurs, the
contractor shall stop work and shore/reinforce excava-
tion and contact the shoring design engineer and build-
ing official.

5. Monitoring of the existing structure shall be at reason-
able intervals as required by the registered design pro-
Sessional subject to approval of the building official.
Monitoring shall be performed by a licensed surveyor
and shall consist of vertical and lateral movement of
the existing structures. Prior to starting shoring instal-
lation a preconstruction meeting shall take place
between the contractor, shoring design engineer, sur-
veyor, geotechnical engineer and building official to
identify monitoring locations on existing buildings.

6. If in the opinion of the building official or shoring
design engineer, monitoring data indicate excessive
movement or other distress, all excavation shall cease
until the geotechnical engineer and shoring design
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engineer investigate the situation and make recommen-
dations for remediation or continuing.

7. All reading and measurements shall be submitted to the
building official and shoring design engineer.

1812A.8 Tolerances. The following tolerances shall be speci-
fied on the construction documents.

1. Soldier piles:

i. Horizontal and vertical construction tolerances for
the soldier pile locations.

ii. Soldier pile plumbness requirements (angle with
vertical line).

2. Tie-back anchors:

i. Allowable deviation of anchor projected angle from
specified vertical and horizontal design projected
angle.

ii. Anchor clearance to the existing/new utilities and
Structures.

SECTION 1813A
VIBRO STONE COLUMNS
FOR GROUND IMPROVEMENT

1813A.1 General. This section shall apply to vibro stone col-
umns (VSCs) for ground improvement using unbounded
aggregate materials. Vibro stone column provisions in this
section are intended to increase bearing capacity, reduce set-
tlements and mitigate liquefaction for shallow foundations.
These requirements shall not be used for grouted or bonded
stone columns, ground improvement for deep foundation ele-
ments, or changing site class. VSCs shall not be considered a
deep foundation element. Ground improvement shall be
installed under the entire building/structure footprint and not
under isolated foundation elements only. Design, construc-
tion, testing and inspection shall satisfy the requirements of
this code except as modified in Sections 1813A.2 through
I1813A.5.

1813A.2 Geotechnical report. The geotechnical report shall
specify vibro stone column requirements to ensure uniformity
in total and differential immediate settlement, long term set-
tlement and earthquake induced settlement.

1. Soil compaction shall be in accordance with California
Geological Survey (CGS) Special Publication 117A
(SP-117A): Guidelines for Evaluating and Mitigating
Seismic Hazard in California.

2. Area replacement ratio for the compaction elements
and the basis of its determination shall be explained.
Minimum factor of safety for soil compaction shall be
in accordance with SP-117A.

3. Depth of soil compaction elements and extent beyond
the footprint of structures/foundation shall be defined.
Extent beyond the foundation shall be half the depth
of the VSCs with a minimum of 10 ft or an approved
alternative.

4. Minimum diameter and maximum spacing of soil com-
paction elements shall be specified. VSCs shall not be
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7.

less than 2 feet in diameter, and center to center spac-
ing shall not exceed 8 feet.

. The modulus of subgrade reactions for shallow founda-

tions shall account for the presence of compaction ele-
ments.

. The modulus of subgrade reactions, long-term settle-

ment and post-earthquake settlement shall be specified
along with expected total and differential settlements
Jor design.

The acceptance criteria for Friction Cone and Piezo-
cone Penetration Testing in accordance with ASTM
D5778 complemented by the standard penetration test
(SPT) in accordance with ASTM D1586, if necessary,
to verify soil improvement shall be specified.

The requirements for special inspection and observa-
tion by the geotechnical engineer shall be specified.

. A final verified report (FVR) documenting the installa-

tion of the ground improvement system and confirming
that the ground improvement acceptance criteria have
been met shall be prepared by the geotechnical engi-
neer and submitted to the enforcement agency for
review and approval.

1813A.3 Shallow foundations. VSCs under the shallow foun-
dation shall be located symmetrically around the centroid of
the footing or load.

1.

There shall be a minimum of four stone columns under
each isolated or continuous/combined footing or
approved equivalent,

. The VSCs or deep foundation elements shall not be

used to resist tension or overturning uplift from the
shallow foundations.

. The foundation design for the shallow Sfoundation shall

consider the increased vertical stiffness of the VSCs as
point supports for analysis, unless it is substantiated
that the installation of the VSCs result in improvement
of the surrounding soils such that the modulus of sub-
grade reaction, long term settlement, and post-earth-
quake  settlement can be considered uniform
throughout.

1813A.4 Installation. VSCs shall be installed with vibratory
probes. Vertical columns of compacted unbounded aggregate
shall be formed through the soils to be improved by adding
gravel near the tip of the vibrator and progressively raising
and repenetrating the vibraror which will results in the gravel
being pushed into the surrounding soil. Gravel aggregate for
VSCs shall be well graded with a maximum size of 6 inches
and not more than 10 percent smaller than */, inch after com-
paction.

210

1813A.5 Construction documents. Construction documents
for VSCs, as a minimum, shall include the following:

1.
2.

Size, depth and location of VSCs.

Extent of soil improvements along with building/struc-
ture foundation outlines.

. Field verification requirements and acceptance criteria

using CPT/SPT.
The locations where CPT/SPT shall be performed.

The testing, inspection and observation (T10) program
shall indicate the inspection and observation required
for the VSCs.
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CHAPTER 33
SAFEGUARDS DURING CONSTRUCTION

User notes:

About this chapter: While the balance of the chapters in this code specify how a building is to be designed and constructed in order to be in
compliance with the code, Chapter 33 looks to the acfual construction process. Parameters are provided for demolition and for protecting
adjacent property during demolition and construction. Issues such as how to provide egress while the building is growing, the timing of stand-
pipe and sprinkler installation, and protection of pedestrians are addressed.

Code development reminder: Code change proposals to sections preceded by the designation [BS] will be considered by the IBC—Struc-
tural Code Development Committee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION 3301
GENERAL

3301.1 Scope. The provisions of this chapter shall govern
safety during construction and the protection of adjacent pub-
lic and private properties.

3301.2 Storage and placement. Construction equipment and
materials shall be stored and placed so as not to endanger the
public, the workers or adjoining property for the duration of
the construction project.

SECTION 3302
CONSTRUCTION SAFEGUARDS

3302.1 Alterations, repairs and additions. Required exits,

existing structural elements, fire protection devices and sani-

tary safeguards shall be maintained at all times during alter-

ations, repairs or additions to any building or structure.
Exceptions:

1. Where such required elements or devices are being
altered or repaired, adequate substitute provisions
shall be made.

2. Maintenance of such elements and devices is not
required where the existing building is not occupied.
3302.2 Manner of removal. Waste materials shall be
removed in a manner that prevents injury or damage to per-
sons, adjoining properties and public rights-of-way.
3302.3 Fire safety during construction. Fire safety during
construction shall comply with the applicable requirements of
this code and the applicable provisions of Chapter 33 of the
California Fire Code.

SECTION 3303
DEMOLITION

3303.1 Construction documents. Construction documents
and a schedule for demolition shall be submitted where
required by the building official. Where such information is
required, work shall not be done until such construction docu-
ments or schedule, or both, are approved.

3303.2 Pedestrian protection. The work of demolishing any
building shall not be commenced until pedestrian protection
is in place as required by this chapter.
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3303.3 Means of egress. A horizontal exit shall not be
destroyed unless and until a substitute means of egress has
been provided and approved.

3303.4 Vacant lot. Where a structure has been demolished or
removed, the vacant lot shall be filled and maintained to the
existing grade or in accordance with the ordinances of the
jurisdiction having authority.

3303.5 Water accumulation. Provision shall be made to pre-
vent the accumulation of water or damage to any foundations
on the premises or the adjoining property.

3303.6 Utility connections. Service utility connections shall
be discontinued and capped in accordance with the approved
rules and the requirements of the applicable governing
authority.

3303.7 Fire safety during demolition. Fire safety during
demolition shall comply with the applicable requirements of
this code and the applicable provisions of Chapter 33 of the
California Fire Code.

SECTION 3304
SITE WORK

3304.1 Excavation and fill. Excavation and fill for buildings
and structures shall be constructed or protected so as not to
endanger life or property. Stumps and roots shall be removed
from the soil to a depth of not less than 12 inches (305 mm)
below the surface of the ground in the area to be occupied by
the building. Wood forms that have been used in placing con-
crete, if within the ground or between foundation sills and the
ground, shall be removed before a building is occupied or
used for any purpose. Before completion, loose or casual
wood shall be removed from direct contact with the ground
under the building.

3304.1.1 Slope limits. Slopes for permanent fill shall be
not steeper than one unit vertical in two units horizontal
(50-percent slope). Cut slopes for permanent excavations
shall be not steeper than one unit vertical in two units hor-
izontal (50-percent slope). Deviation from the foregoing
limitations for cut slopes shall be permitted only upon the
presentation of a soil investigation report acceptable to the
building official.
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3304.1.2 Surcharge. Fill or other surcharge loads shall
not be placed adjacent to any building or structure unless
such building or structure is capable of withstanding the
additional loads caused by the fill or surcharge. Existing
footings or foundations that can be affected by any exca-
vation shall be underpinned adequately or otherwise pro-
tected against settlement and shall be protected against
lateral movement.

3304.1.3 Footings on adjacent slopes. For footings on
adjacent slopes, see Chapter 18.

3304.1.4 Fill supporting foundations. Fill to be used to
support the foundations of any building or structure shall
comply with Section 1804.6, Special inspections of com-
pacted fill shall be in accordance with Section 1705.6.

3304.1.5 [HCD 1] Storm water drainage and retention
during construction. Projects which disturb less than one
acre of soil and are not part of a larger common plan of
development which in total disturbs one acre or more,
shall manage storm water drainage during contsruction in
accordance with the California Green Building Standards
Code (CALGreen), Chapter 4, Division 4.1.

SECTION 3305
SANITARY

3305.1 Facilities required. Sanitary facilities shall be pro-
vided during construction, remodeling or demolition activi-
ties in accordance with the California Plumbing Code.

SECTION 3306
PROTECTION OF PEDESTRIANS

[BS] 3306.1 Protection required. Pedestrians shall be pro-
tected during construction, remodeling and demolition activi-
ties as required by this chapter and Table 3306.1. Signs shall
be provided to direct pedestrian traffic.

[BS] 3306.2 Walkways. A walkway shall be provided for
pedestrian travel in front of every construction and demoli-
tion site unless the applicable governing authority authorizes
the sidewalk to be fenced or closed. A walkway shall be pro-
vided for pedestrian travel that leads from a building entrance
or exit of an occupied structure to a public way.Walkways
shall be of sufficient width to accommodate the pedestrian
traffic, but shall be not less than 4 feet (1219 mm) in width.
Walkways shall be provided with a durable walking surface.
Watkways shall be accessible in accordance with Chapter

11A or 11B as applicable, and shall be designed to support all
imposed loads, and the design live load shall be not less than
150 pounds per square foot (psf) (7.2 kN/m?).

[BS] 3306.3 Directional barricades. Pedestrian traffic shall
be protected by a directional barricade where the walkway
extends into the street. The directional barricade shall be of
sufficient size and construction to direct vehicular traffic
away from the pedestrian path.

[BS] 3306.4 Construction railings. Construction railings
shall be not less than 42 inches (1067 mm) in height and shall
be sufficient to direct pedestrians around construction areas.

[BS] 3306.5 Barriers. Barriers shall be not less than 8 feet
{2438 mm) in height and shall be placed on the side of the
walkway nearest the construction. Barriers shall extend the
entire length of the construction site. Openings in such barri-
ers shall be protected by doors that are normally kept closed.

[BS] 3306.6 Barrier design. Barriers shall be designed to
resist loads required in Chapter 16 unless constructed as fol-
lows:

1. Barriers shall be provided with 2-inch by 4-inch (51
mm by 102 mm) top and bottom plates.

2. The barrier material shall be boards not less than /-
inch (19.1 mm) thick or wood structural panels not less
than '/ -inch (6.4 mm) thick.

3. Wood structural use panels shall be bonded with an
adhesive identical to that for exterior wood structural
use panels.

4. Wood structural use panels '/, inch (6.4 mm) or %/, inch
(23.8 mm) in thickness shall have studs spaced not
more than 2 feet (610 mm) on center,

5. Wood structural use panels % inch (9.5 mm) or '/, inch
(12,7 mm) in thickness shall have studs spaced not
more than 4 feet (1219 mm) on center provided that a
2-inch by 4-inch (51 mm by 102 mm) stiffener is
placed horizontally at mid-height where the stud spac-
ing is greater than 2 feet (610 mm) on center.,

6. Wood structural use panels % inch (15.9 mm) or
thicker shall not span over 8 feet (2438 mm).

[BS] 3306.7 Covered walkways. Covered walkways shall
have a clear height of not less than 8 feet (2438 mm) as mea-
sured from the floor surface to the canopy overhead. Ade-
quate lighting shall be provided at all times. Covered
walkways shall be designed to support all imposed Joads. The

TABLE 3308.1
PROTECTION OF PEDESTRIANS

HEIGHT OF
CONSTRUCTION

DISTANCE FROM CONSTRUCTION TO LOT LINE

TYPE OF PROTECTION REQUIRED

R Less than 5 feet
8 feet or less

Construction railings

5 feet or more

None

Less than 5 feet

Barrier and covered walkway

More than 8 feet

5 feet or more, but not more than one-fourth the height of construction

Barrier and covered walkway

5 feet or more, but between one-fourth and one-half the height of construction

Barrier

5 feet or more, but exceeding one-half the height of construction

None

For SE 1 foot = 304.8 mm.
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design live load shall be not less than 150 psf (7.2 kN/m?) for
the entire structure.

Exception: Roofs and supporting structures of covered
walkways for new, light-frame construction not exceeding
two stories above grade plane are permitted to be designed
for a live load of 75 psf (3.6kN/m?) or the loads imposed
on them, whichever is greater. In lieu of such designs, the
roof and supporting structure of a covered walkway are
permitted to be constructed as follows:

1. Footings shall be continuous 2-inch by 6-inch (51
mm by 152 mm) members.

o

. Posts not less than 4 inches by 6 inches (102 mm by
152 mm) shall be provided on both sides of the roof
and spaced not more than 12 feet (3658 mm) on cen-
ter.

3. Stringers not less than 4 inches by 12 inches (102
mm by 305 mm) shall be placed on edge upon the
posts.

4. Joists resting on the stringers shall be not less than 2
inches by 8 inches (51 mm by 203 mm) and shall be
spaced not more than 2 feet (610 mm) on center.

5. The deck shall be planks not less than 2 inches (51
mm) thick or wood structural panels with an exterior
exposure durability classification not less than %/,
inch (18.3 mm) thick nailed to the joists.

6. Each post shall be knee braced to joists and stringers
by members not less than 2 inches by 4 inches (51
mm by 102 mm); 4 feet (1219 mm) in length.

7. A curb that is not less than 2 inches by 4 inches (51
mm by 102 mm) shall be set on edge along the out-
side edge of the deck.

[BS] 3306.8 Repair, maintenance and removal. Pedestrian
protection required by this chapter shall be maintained in
place and kept in good order for the entire length of time
pedestrians are subject to being endangered. The owner or the
owner’s authorized agent, on completion of the construction
activity, shall immediately remove walkways, debris and
other obstructions and leave such public property in as good a
condition as it was before such work was commenced.

[BS] 3306.9 Adjacent to excavations. Every excavation on a
site located 5 feet (1524 mm) or less from the street lot line
shall be enclosed with a barrier not less than 6 feet (1829
mm) in height. Where located more than 5 feet (1524 mm)
from the street lot line, a barrier shall be erected where
required by the building official. Barriers shall be of adequate
strength to resist wind pressure as specified in Chapter 16.

SECTION 3307
PROTECTION OF ADJOINING PROPERTY

[BS] 3307.1 Protection required. Adjoining public and pri-
vate property shall be protected from damage during con-
struction, remodeling and demolition work. Protection shall
be provided for footings, foundations, party walls, chimneys,
skylights and roofs. Provisions shall be made to control water
runoff and erosion during construction or demolition activi-
ties. The person making or causing an excavation to be made
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shall provide written notice to the owners of adjoining build-
ings advising them that the excavation is to be made and that
the adjoining buildings should be protected. Said notification
shall be delivered not less than 10 days prior to the scheduled
starting date of the excavation.

SECTION 3308
TEMPORARY USE OF STREETS,
ALLEYS AND PUBLIC PROPERTY

3308.1 Storage and handling of materials, The temporary
use of streets or public property for the storage or handling of
materials or of equipment required for construction or demo-
lition, and the protection provided to the public shall comply
with the provisions of the applicable governing authority and
this chapter.

3308.1.1 Obstructions. Construction materials and equip-
ment shall not be placed or stored so as to obstruct access
to fire hydrants, standpipes, fire or police alarm boxes,
catch basins or manholes, nor shall such material or equip-
ment be located within 20 feet (6096 mm) of a street inter-
section, or placed so as to obstruct normal observations of
traffic signals or to hinder the use of public transit loading
platforms.

3308.2 Utility fixtures. Building materials, fences, sheds or
any obstruction of any kind shall not be placed so as to
obstruct free approach to any fire hydrant, fire department
connection, utility pole, manhole, fire alarm box or catch
basin, or so as to interfere with the passage of water in the
gutter. Protection against damage shall be provided to such
utility fixtures during the progress of the work, but sight of
them shall not be obstructed.

SECTION 3309
FIRE EXTINGUISHERS

[F] 3309.1 Where required. Structures under construction,
alteration or demolition shall be provided with not fewer than
one approved portable fire extinguisher in accordance with
Section 906 and sized for not less than ordinary hazard as fol-
lows:

1. At each stairway on all floor levels where combustible
materials have accumulated.

2. In every storage and construction shed.

3. Additional portable fire extinguishers shall be provided
where special hazards exist, such as the storage and use
of flammable and combustible liquids.

[F1 3309.2 Fire hazards. The provisions of this code and the
California Fire Code shall be strictly observed to safeguard
against all fire hazards attendant upon construction opera-
tions.

SECTION 3310
MEANS OF EGRESS

3310.1 Stairways required. Where building construction
exceeds 40 feet (12 192 mm) in height above the lowest level
of fire department vehicle access, a temporary or permanent
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stairway shall be provided. As construction progresses, such
stairway shall be extended to within one floor of the highest
point of construction having secured decking or flooring.

[F] 3310.2 Maintenance of means of egress, Mecans of
egress and required accessible means of egress shall be main-
tained at all times during construction, demolition, remodel-
ing or alterations and additions to any building.

Exception: Existing means of egress need not be main-
tained where approved temporary means of egress systems
and facilities are provided.

SECTION 3311
STANDPIPES

{F] 3311.1 Where required. In buildings required to have
standpipes by Section 905.3.1, not fewer than one standpipe
shall be provided for use during construction. Such stand-
pipes shall be installed prior to construction exceeding 40 feet
(12 192 mm) in height above the lowest level of fire depart-
ment vehicle access. Such standpipes shall be provided with
fire department hose connections at locations adjacent to
stairways complying with Section 3310.1. As construction
progresses, such standpipes shall be extended to within one
floor of the highest point of construction having secured
decking or flooring.

[F] 3311.2 Buildings being demolished. Where a building is
being demolished and a standpipe exists within such a build-
ing, such standpipe shail be maintained in an operable condi-
tion so as to be available for use by the fire department. Such
standpipe shall be demolished with the building but shall not
be demolished more than one floor below the floor being
demolished.

{F] 3311.3 Detailed requirements. Standpipes shall be
installed in accordance with the provisions of Chapter 9.

Exception: Standpipes shall be either temporary or per-
manent in nature, and with or without a water supply, pro-
vided that such standpipes conform to the requirements of
Section 905 as to capacity, outlets and materials.

SECTION 3312
AUTOMATIC SPRINKLER SYSTEM

[F1 3312.1 Completion before occupancy. In buildings
where an automatic sprinkler system is required by this code,
it shall be unlawful to occupy any portion of a building or
structure until the automatic sprinkler system installation has
been tested and approved, except as provided in Section
111.3.

[F] 3312.2 Operation of valves. Operation of sprinkler con-
trol valves shall be permitted only by properly authorized
personnel and shall be accompanied by notification of duly
designated parties. When the sprinkler protection is being
regularly turned off and on to facilitate connection of newly
completed segments, the sprinkler control valves shall be
checked at the end of each work period to ascertain that pro-
tection is in service.
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SECTION 3313
WATER SUPPLY FOR FIRE PROTECTION

[F] 3313.1 Where required. An approved water supply for
fire protection, either temporary or permanent, shall be made
available as soon as combustible material arrives on the site.

SECTION 3314
FIRE WATCH DURING CONSTRUCTON

{F] 3314.1 Fire watch during combustible construction.
Where required by the fire code official, a fire watch shall be
provided during nonworking hours for construction that
exceeds 40 feet (12 192 mm) in height above the lowest adja-
cent grade.
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CHAPTER 34
RESERVED

Note: Provisions of former Chapter 34, Existing Structures, are now located in Part 10, California Existing Building Code. This
change is in keeping with modifications to the 2018 editions of the International Building Code and International Existing Build-
ing Code by the International Code Council. See Section 101.4.7.
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CALIFORNIA BUILDING CODE ~ MATRIX ADOPTION TABLE

CHAPTER 35 - REFERENCED STANDARDS

(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user.

See Chapter 1 for state agency authority and building applications.)

Adopting agency

BSC

BSC
-CG

SFM

HCD

DSA

OSHPD

2

1AC

AC

§8 | 8S/CC

1R

2

3

BSCC

DHS

AGR

DWR

CEC

CA

SL

SLC

Adopt entire chapter

X

X

X

X

X

X

Adopt entire chapter as
amended (amended
sections listed below)

Adopt only those sections
that are listed below

Chapter/Section

AAMA 501.4-09

AAMA 501.6-09

AAMA TIR A8-16

ACl 318-14

ACI 8355.2-07

ACI 355.4-11

ACI 440.2R-08

ACI 503.7-07

ACI 506.2-13

ACI 506R-16

AISC 358-16

AITC 11-05

AlITC 404-50

ANSI/DASMA 103-2017

ANSI/AWC NDS-2018

ASCE 41-13

ASCE 41-17

ASCE/SEI 7-16

ASME A17.1/CSA B44-13

ASME A18.1-2008

ASME BPE-2009

ASME B31.3-2014

ASME B31.3-2016

ASTM A227/A227M-17

ASTM A229/A229M-17

ASTM C94-17

ASTM C150/C150M-15

ASTM C150/C150M-17

ASTM C618-15

ASTM C618-17

ASTM C835/C635M-13a

ASTM C635/C635M-17

ASTM C836/C636-13

ASTM C636/C636-17

ASTM C989-16e1

ASTM C989-17

ASTM C1249-06a

ASTM C1392-03

ASTM C1401-14

ASTM C1586-11
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CALIFORNIA BUILDING CODE ~ MATRIX ADOPTION TABLE
CHAPTER 35 - REFERENCED STANDARDS—continued

Adopting agency

HCD
Bsc | BSC | skm

DSA

OSHPD

AC

S8

88/CC| 1 11R

2

3

BSCC| DHS | AGR|DWR| CEC |CA| SL |SLC

Adopt entire chapter

-CG 1] 2 [1/AC
X

X

X XX

X

X

Adopt entire chapter as
amended (amended
sections listed below)

Adopt only those sections
that are listed below

Chapter / Section

ASTM DASMA 103-17

ASTM D1586-11

ASTM D3966-07

ASTM D4318-10

ASTM D4318-10e1

ASTM D5778-12

ASTM E580-17

ASTM EB48-15et

x

ASTM E662-09

ASTM E3121-17

ASTM F606-16

ASTM F1292-99

ASTM F1292-04

ASTM F1487-01

x> X X

ASTM F1951-99

AWS D1.1-15

AWS D1.2-15

AWS D1.3-08

AWS D1.8-16

AWS QCI-16

BHMA A156.10-2011

pad

BHMA A156.19-2013

FM 1950-16

FM 3011-99

FM 3260-00

FM 4430-80

FM 4430-12

X > x| X

ICC/ANSI A117.1-09

ICC ACO1

ICC AC58

ICCAC70

ICC AC106

ICCAC125

ICCAC156

ICCAC178

ICCAC193

ICC AC232

ICC AC308

ICCES AC77

ICC ES AC331

ICC AC358

ICC AC446

IS0 9001-15

590

(continued)

2018 CALIFORNIA BUILDING CODE




CALIFORNIA BUILDING CODE ~ MATRIX ADOPTION TABLE
CHAPTER 35 - REFERENCED STANDARDS—continued

Adopting agency

BSC

BSC
-CG

SFM

HCD

DSA

OSHPD

2

1/AC

AC

§8 |88/CC | 1

iR

213

BSCC

DHS

AGR

DWR

CEC

CA

sk

SLC

Adopt entire chapter

X

X X X

X

XX

Adopt entire chapter as
amended (amended
sections listed below)

Adopt only those sections
that are listed below

Chapter / Section

NFPA 11-16

NFPA 13-16

NFPA 13D-13

NFPA 13R-13

NFPA 14-13

NFPA 15-12

NFPA 17-13

NFPA 17A-13

NFPA 20-13

NFPA 22-13

NFPA 24-16

22} XK X R X K] R X)X X

NFPA 25-13CA

NFPA 31-11

h

NFPA 37-15

NFPA 52-13

NFPA 54-15

NFPA 61-13

NFPA 72-186

NFPA 92-12

NFPA 99-12

NFPA 211-13

NFPA 259-13

NFPA 275-13

NFPA 285-13

NFPA 288-13

NFPA 289-13

NFPA 409-16

NFPA 502-14

NFPA 654-13

NFPA 703-13

XY X XY X XX ) X X R X XY X X X X X

NFPA 720-15

NFPA 1124-13

x

NFPA 2001-15

x

PCIMNL 120-17

PTIDC35.1-14

SFM 12-3

SFM 12-7-3

SFM 12-7A-1

SFM 12-7A-2

SFM 12-7A-3

SFM 12-7A-4

SFM 12-7A-4A

SFM 12-7A-5

X X x| X| X] x| X| X
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CALIFORNIA BUILDING CODE - MATRIX ADOPTION TABLE
CHAPTER 35 - REFERENCED STANDARDS—continued

Adopting agency

BSC

BSC
-CG

SFM

HCD

DSA

OSHPD

2 |1/AC

AC

88

§S/CC

1R

2

3

BSCC

DHS | AGR |DWR| CEC | CA | SL |SLC

Adopt entire chapter

X

X

X

X

X

X

Adopt entire chapter as
amended (amended
sactions listed below)

Adopt only those sections
that are listed below

Chapter / Section

SFM 12-8-100

SFM 12-10-1

SFM 12-10-2

SFM 12-10-3

UBC 15-2

UBC 15-3

UBC 15-4

UL 13-96

UL 38-99

UL 193-04

UL 199-95

UL 217-08

UL 228-97

UL 260-04

UL 262-04

UL 268A-98

UL 312-04

UL 346-05

UL 464-03

UL 497B-04

UL 521-99

UL 539-00

UL 632-00

UL 753-04

UL 813-96

UL 864-03

>l o>l 3¢ >¢| ¢t b <) x| ¢ < x| X)X X X X)X X X X)X} X)X X X X

UL 2034-2017

X

X

X

UL 2075-2013

X

X

X

The state agency does not adopt sections identified with the following symbol: t

The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to

Section 1.11.
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CHAPTER 35
REFERENCED STANDARDS

User note:

About this chapter: The International Building Code® contains numerous references to standards promulgated by other organizations that
are used to provide requirements for materials and methods of construction. This chapter contains a comprehensive list of all standards that
are referenced in this code. These standards, in essence, are part of this code to the extent of the reference to the standard.

This chapter lists the standards that are referenced in various sections of this document. The standards are listed herein by the promulgating
agency of the standard, the standard identification, the effective date and title, and the section or sections of this document that reference the
standard. The application of the referenced standards shall be as specified in Chapter 1, Scope and Administration, Division 1, Sections 1.1.5
and 1.1.7, and in Chapter 1, Scope and Administration, Division li, Section 102.4, as applicable.

[DSA-8S, DSA-SS/CC & OSHPD 1 & 4] Reference to other chapters. In addition to the code sections referenced, the standards listed in this
chapter are applicable to the respective code sections in Chapters 16A, 17A, 18A, 19A, 21A and 22A.

A A Aluminum Association
1400 Crystal Drive, Suite 430
Arlington, VA 22202
ADM1—2015: Aluminum Design Manual: Part 1—A Specification for Aluminum Structures
1604.3.5, 2002.1
ASM 35—00: Aluminum Sheet Metal Work in Building Construction (Fourth Edition)
2002.1

AAMA American Architectural Manufacturers Association
1827 Waldon Office Square, Suite 550
Schaumburg, 1L 60173
711—16: Voluntary Specification for Self Adhering Flashing Used for Installation of Exterior Wall Fenestration Products
1404.4
714—15: Veluntary Specification for Liquid Applied Flashing Used to Create a Water-resistive Seal around Exterior Wall Openings
in Buildings
1404.4
1402—09: Standard Specifications for Aluminum Siding, Soffit and Fascia
1403.5.1
AAMA/WDMA/CSA 101/1.8.2/A440—17: North American Fenestration Standard/Specifications for Windows, Doors and Skylights
1709.5.1, 2405.5
501.4-09: Recommended Static Test Method for Evaluating Curtain Wall and Storefront Systems Subjected to Seismic and Wind Induced
Interstory Drifts

2410.1

501.6-09: Recommended Dynaniic Test Method for Determining the Seismic Drift Causing Glass Fallout from a Wall System ] |
2410.1

TIR A8-16: Structural Performance of Composite Thermal Barrier Framing Systems l l
24111

A CI American Concrete Institute

38800 Country Club Drive
Farmington Hills, MI 48331

216.1—14: Code Requirements for Determining Fire Resistance of Concrete and Masonry Construction Assemblies
Table 721.1(2), 722.1

318-—14: Building Code Requirements for Structural Concrete
722.2.4.3, 1604.3.2, 1616.2.1, 1616.3.1, 1704.5, Table 1705.3, 1705.3.2, Table 1705A.2.1, Table
1705A.3, 1808.8.2, Table 1808.8.2, 1808.8.5, 1808.8.6, 1810.1.3, 1810.2.4.1, 1810.3.2.1.1,
1810.3.2.1.2, 1810.3.8.3.1, 1810.3.8.3.3, 1810.3.9.4.2.1, 1810.3.9.4.2.2, 1810.3.10.1, 1810.3.11.1,
1810.3.12, 1810A.3.10.4, 1901.2, 1901.3, 1901.3.4.4, 1902.1, 1903.1, 1904.1, 1904.2, 1905.1,
1905.1.1, 1905.1.2, 1905.1.3, 1905.1.4, 1905.1.5, 1905.1.6, 1905.1.7, 1905.1.8, 1906.1, 1909.2,
1909.3, 19034, 1904A, 19054, 1910A.5.4, 2108.3, 2206.1
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ACl—continued
355.2-—07: Qualification of Post-Installed Mechanical Anchors in Concrete and Commentary
1617A.1.19
355.4—11: Qualification of Post-Installed Adhesive Anchors in Concrete and Commentary
1617A.1.19

440.2R-08: Guide for the Design and Construction of Externally Bonded FRP Systems
Jor Strengthening Concrete Structures
1911.3, 1911A.3
503.7—07: Specification for Crack Repair by Epoxy Injection
1911.2, 191]1A.2
506R—16: Guide to Shotcrete
1908.1, 1908A.1, 1908.3, 1908A.3, 1908.12, 1908A.12
506.2—13: [DSA-SS/CC] Guide to Shotcrete
1908A.1, 1908A.9

AISC American Institute of Steel

130 East Randolph Street, Suite 2000
Chicago, IL 60601-6219

ANSI/AISC 341—16: Seismic Provisions for Structural Steel Buildings
1705.12.1.1, 1705.12.1.2, 1705.13.1.1, 1705.13.1.2, 2205.2.1.1, 2205.2.1.2, 2205.2.2, 2206.2.1,
1705A.2.1, 1705A.2.5, 2212.2, 22054, 22004, 2205.3
358—16: Prequalified Connections for Special and Intermediate Steel Moment Frames for Seismic Applications
1705A.2.1, 22054, 2205.4, 2206A.2, 2206.2.1, 2212.3, 34134
ANSI/AISC 360—16: Specification for Structural Steel Buildings
722.5.2.2.1,1604.3.3, 1705.2.1, 2202.1, 2203.1, 2205.1, 2205.2.1.1, 2206.1, 1705A.2.1, Table 1705A.2.1, 1705A.2.5,
2212.1.1, 2204A.4, 2212A.1.2, 2212A.2.1, 2204.4

AISI American Iron and Steel Institute
25 Massachusetts Avenue, NW Suite 800
Washington, DC 20001
AISI 5100—16: North American Specification for the Design of Cold-formed Steel Structural Members, 2016
1604.3.3, 1905.1.8, 2202.1, 2203.1, 2210.1, 2210.2, 227 ]A.2

AISI 8202—15: Code of Standard Practice for Cold-formed Steel Framing, 2015
2211.1.3.1

AIST §220—15: North American Standard for Cold-formed Steel Framing—Nonstructural Members, 2015
2202.1, 2203.1, 221 1.2, Table 2506.2, Table 2507.2
AISI $230-15: Standard for Cold-formed Steel Framing—Prescriptive Method for One- and Two-family Dwellings, 2015
1609.1.1, 1609.1.1.1, 2211.1.2
AISI 8240-—15: North American Standard for Cold-Formed Steel Structuring Framing, 2015
1705.2.2.2, 2202.1, 2203.1, 2211.1, 2211.1.1.1, 2211.1.3.3, Table 2306.12.2, Table 2506.2,
Table 2507.2, Table 2603.12.1
AISI 5400—15/81—16: North American Standard for Seismic Design of Cold-formed Steel Structural Systems, 2015, with
Supplement 1, dated 2016.
2210.2,2211.1.1.1,2211.1,1.2

ALI Automotive Lift Institute, Inc.
P.O. Box 85
Cortland, NY 13045

ALI ALCTV—--2016: Standard for Automotive Lifts—Safety Requirements for Construction, Testing and Validation (ANSI)
Table 3001.3

594 2019 CALIFORNIA BUILDING CODE



REFERENCED STANDARDS

AMCA Air Movement and Control Association International
30 West University Drive
Arlington Heights, IL 60004
540—13: Test Method for Louvers Impacted by Wind Borne Debris
1609.2.1

ANSI American National Standards Institute
25 West 43rd Street, Fourth Floor
New York, NY 10036
A13.1—2015: Scheme for the Identification of Piping Systems
415.11.6.5
A108.1A—16: Installation of Ceramic Tile in the Wet.set Method, with Portland Cement Mortar
2103.2.3
A108,1B-99: Installation of Ceramic Tile, Quarry Tile on a Cured Portland Cement Mortar Setting Bed with Dry-set or Latex-
Portland Mortar
2103.2.3 .
A108.4—99: Installation of Ceramic Tile with Organic Adhesives or Water-cleanable Tile-setting Epoxy Adhesive
2103.2.3.6
A108,5—99: Installation of Ceramic Tile with Dry-set Portland Cement Mortar or Latex-Portland Cement Mortar
2103.2.3.1,2103.2.3.2
A108.6—99: Installation of Ceramic Tile with Chemical-resistant, Water Cleanable Tile-setting and -grouting Epoxy
2103.2.3.3
A108.8—99: Installation of Ceramic Tile with Chemical-resistant Furan Resin Mortar and Grout
2103.2.3.4
A108.9—99: Installation of Ceramic Tile with Modified Epoxy Emulsion Mortar/Grout
2103.2.3.5
A108.10—99: Installation of Grout in Tilework
2103.2.3.7
A118.1—16: American National Standard Specifications for Dry-set Portland Cement Mortar
2103.2.31
A118.3—13: American National Standard Specifications for Chemical-resistant, Water-cleanable Tile-setting and -grouting Epoxy
and Water Cleanable Tile-setting Epoxy Adhesive
2103.2.3.3
A118.4—16: American National Standard Specifications for Modified Dry-set Cement Mortar
2103.2.3.2, 2103.2.4
A118.5--99: American National Standard Specifications for Chemical Resistant Furan Mortar and Grouts for Tile Installation
2103.2.3.4
A118.6—10: American National Standard Specifications for Cement Grouts for Tile Installation
2103.2.3.7
A118.8-—99: American National Standard Specifications for Modified Epoxy Emulsion Mortar/Grout
2103.2.3.5
A136.1—08: American National Standard Specifications for the Installation of Ceramic Tile
2103.2.3.6
A137.1—17: American National Standard Specifications for Ceramic Tile
202
83.41: American National Standard Specifications for Audible Emergency Evacuation Signal
907.5.2.1.3
Z 97.1—14; Safety Glazing Materials Used in Buildings—Safety Performance Specifications and Methods of Test
2406.1.2, 2406.2, Table 2406.2(2), 2406.3.1, 2407.1, 2407.1.4.1, 2408.2.1, 2408.3, 2409.2, 2409.3,
2409.4.1
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APA APA - Engineered Wood Association
7011 South 19th Street
Tacoma, WA 98466
ANSI 117—15: Standard Specification for Structural Glued Laminated Timber of Softweod Species
2303.1.3.1, 2306.1
ANSI/APA A190.1—17: Structural Glued Laminated Timber
1705A.5.4, 2303.1.3, 2306.1
ANSI/APA PRP 210—14: Standard for Performance-Rated Engineered Wood Siding
2303.1.5, 2304.7, 2306.3, Table 2306.3(1)
ANSI/APA PRR 410—16: Standard for Performance-Rated Engineered Wood Rim Boards
2303.1.13
APA PDS—12: Panel Design Specification
2306.1
APA PDS Supplement 1—12: Design and Fabrication of Plywood Curved Panels (revised 2013)
2306.1
APA PDS Supplement 2—12: Design and Fabrication of Plywood-lumber Beams (revised 2013)
2306.1
APA PDS Supplement 3—12: Design and Fabrication of Plywood Stressed-skin Panels (revised 2013)
2306.1
APA PDS Supplement 4—12: Design and Fabrication of Plywood Sandwich Panels (revised 2013)
2306.1
APA PDS Supplement 5—16: Design and Fabrication of All-plywood Beams (revised 2013)
2306.1
ANSVAPA PRG 320—17: Standard for Performance-rated Cross-laminated Timber
2303.1.4
APA R540—13: Builders Tips: Proper Storage and Handling of Glulam Beams
2306.1
APA 8475—16: Glued Laminated Beam Design Tables
2306.1
APA 8560-14: Field Notching and Drilling of Glued Laminated Timber Beams
2306.1
APA T300—16: Glulam Connection Details
2306.1
APA X440—17: Product Guide: Glulam
2306.1

APA X450—01: Glulam in Residential Construction—Western Edition
2306.1

ASABE American Society of Agricultural and Biological Engineers
2950 Niles Road
St. Joseph, MI 49085
EP 484.3 MON2016: Diaphragm Design of Metal-clad, Wood-frame Rectangular Buildings
2306.1
EP 486.2 OCT 2012ED: Shallow-post and Pier Foundation Design
2306.1

EP 559.2 MON2016: Design Requirements and Bending Properties for Mechanically Laminated Wood Assemblies
2306.1
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ASCE/ SEI American Society of Civil Engineers

Structural Engineering Institute
1801 Alexander Bell Drive
Reston, VA 20191-4400

7—16: Minimum Design Loads and Associated Criteria for Buildings and Other Structures with Supplement No. 1
104.11, 202, Table 1504.1.1, Table 1504.8, 1510.7.1, 1602.1, 1603A.2, 1604.3, 1604A.4, Table 1604.3, 1604.5,
Table 1604.5, 1604.8.2, 1604.9, 1605.1, 1605.2.1, 1605.3.1, 1605.3.1.2, 1605.3.2, 1605.3.2.1, 1607.8.1, 1607.8.1.1,
1607.8.1.2, 1607.9, 1607.13.1, 1607.13.3.1, 1608.1, 1608.2, 1608.3, 1609.1.1, 1609.2, 1609.3, 1609.5.1, 1609.5.3,
1611.2,1612.2, 1613.1, 1613.2.2, 1613.2.3, 1613.2.5, Table 1613.2.3(1), Table 1613.2.3(2), 1613.2.5.1, 1613.2.5.2,
1613.3, 1614.1, 1615.1, 16134, 16174, 1617.9, 1617.10, 1617.2, 170512, 1705.12.1.1, 1705.12.1.2, 1705.12.4,
1705.13.1.1, 1705.13.1.2, 1705.13.2, 1705.13.3, 1705.13.4, 1709.5, 1803A.6, 1803.5.12, 1808.3.1, 1809.13,
1810.3.6.1, 1810.3.8.3.2, 1810.3.8.3.3, 1810.3.9.4, 1810.3.11.2, 1810.3.12, 1901.2, 1905.1.1, 1905.1.2, 1905.1.7,
1905.1.8, 2205.2.1.1, 2205.2.1.2, 2205.2.2, 2206.2.1, 2209.1, 2209.2, 2210.2, 2211.1.1.1, 22124.1.1, 2212A.24,
Table 2304.6.1, Table 2306.3(3), Table 2308.7.5, 2404.1, 2410.1.1, 2410.1.2, 2505.1, 2503.2, 2506.2.1

8—17: Standard Specification for the Design of Cold-formed Stainless Steel Structural Members
1604.3.3, 2210.1, 2210.2

19—16: Structural Applications of Steel Cables for Buildings
2208.1

24-—14: Flood Resistant Design and Construction
1202.4.2, 1202.4.4, 1612.4, 1612.5, 2702.1.8, 3001.3

29-17: Standard Calculation Methods for Structural Fire Protection
722.1

32—17: Design and Construction of Frost Protected Shallow Foundations
1809.5

41—13: Seismic Evaluation and Retrofit of Existing Buildings
1603A.2

41—17: [DSA-SS/CC] Seismic Evaluation and Retrofit of Existing Buildings
1603A.2, 1617A.1.30, 1617A.1.34

49—12: Wind Tunnel Testing for Buildings and Other Structures

1609.1.1
55—16: Tensile Membrane Structures
3102.2
ASME American Society of Mechanical Engineers

Two Park Avenue
New York, NY 10016-5990

ASME/A17.1--2016/CSA B44-—16: Safety Code for Elevators and Escalators
907.3.3,911.1.6, 1009.4.1, 11B-407.1, 11B-407.1.1, 11B-407.4.9, 11B-408.1, 11B-409.1, 11B-411.1,
11B-810.9,1607.10.1, 3001.2, Table 3001.3, 3001.4, 3001.5, 3002.5, 3003.2, 3007.1, 3008.1.4, 3008.7.1
A17.7—2007/CSA B44—07(R2012): Performance-based Safety Code for Elevators and Escalators
Table 3001.3, 3001.5, 3002.5
A18.1—2014: Safety Standard for Platform Lifts and Stairway Chairlifts
1109.8, Table 3001.3

A90.1--2015: Safety Standard for Belt Manlifts
Table 3001.3

B16.18—2012: Cast Copper Alloy Solder Joint Pressure Fittings
909.13.1

B16.22—2013: Wrought Copper and Copper Alloy Solder Joint Pressure Fittings
909.13.1

B20.1—2015: Safety Standard for Conveyors and Related Equipment
Table 3001.3, 3004.3

BPE—2009: Bio-processing Equipment Standard

B31.3—2014: [SLC] Process Piping
415.11.6

B31.3—2016: Process Piping
415.11.6
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ASSE American Society of Safety Engineers
520 N. Northwest Highway
Park Ridge, IL 60068
ANSV/ASSE Z359.1—2016: Requirements for the ANSI/ASSE 7359 Fall Protection Code
1015.6, 1015.7

ASTM ASTM International

100 Barr Harbor Drive, P.O. Box C700
West Conshohocken, PA 19428-2959

A6/A6M—14: Standard Specification for General Requirements for Rolled Structural Steel Bars, Plates, Shapes and Sheet Piling
1810.3.2.3, 1810.3.5.3.1, 1810.3.5.3.3

A36/A36M—14: Specification for Carbon Structural Steel
1810.3.2.3

A153/A153M—16a: Specification for Zinc Coating (Hot-dip) on Iron and Steel Hardware
2304.10.1.1, 2304.10.5

A227/A227M—17: Standard Specification for Steel Wire, Cold-Drawn for Mechanical Springs

1210.1.1
A229/A229M—17: Standard Specification for Steel Wire, Quenched and Tempered for Mechanical Springs
1210.1.1

A240/A240M—15a: Standard Specification for Chromium and Chromium-nickel Stainless Steel Plate, Sheet and Strip for Pressure
Vessels and for General Applications

Table 1507.4.3(1)

A252—10: Specification for Welded and Seamless Steel Pipe Piles
1810.3.2.3
A283/A283M—13: Specification for Low and Intermediate Tensile Strength Carbon Steel Plates
1810.3.2.3
A416/A416M~—15: Specification for Steel Strand, Uncoated Seven-wire for Prestressed Concrete
1810.3.2.2
A463/A463M—15: Standard Specification for Steel Sheet, Aluminum-coated, by the Hot-dip Process
Table 1507.4.3(2)
A572/A572M—15: Specification for High-sirength Low-alloy Columbium-Vanadium Structural Steel
1810.3.2.3
AS588/A588M—15: Specification for High-strength Low-alloy Structural Steel with 50 ksi (345 MPa) Minimum Yield Point with
Atmospheric Corrosion Resistance
1810.3.2.3
A615/A615M—15ael: Specification for Deformed and Plain Carbon-steel Bars for Concrete Reinforcement
1704.5, 1810.3.10.2
A653/A653M—15: Specification for Steel Sheet, Zinc-coated Galvanized or Zinc-iron Alloy-coated Galvannealed by the Hot-dip
Process
Table 1507.4.3(1), Table 1507.4.3(2), 2304.10.5.1
A690/A690M-—13a: Standard Specification for High-strength Low-alloy Nickel, Copper, Phosphorus Steel H-piles and Sheet Piling
with Atmospheric Corrosion Resistance for Use in Marine Environments
1810.3.2.3
AT706/A706M—15: Specification for Low-alloy Steel Deformed and Plain Bars for Concrete Reinforcement
1704.5, Table 1705.3, 2107.3, 2108.3
AT22/AT22M—15: Specification for High-strength Steel Bars for Prestressed Concrete
1810.3.10.2, 1811.4, 1811A.4, 1812.4.2, 1812A.4.2
A755/A755M~—18: Specification for Steel Sheet, Metallic-coated by the Hot-dip Process and Prepainted by the Coil-coating Process
for Exterior Exposed Building Products
Table 1507.4.3(1), Table 1507.4.3(2)
A792/A792M~10(2015): Specification for Steel Sheet, 55% Aluminum-zinc Alloy-coated by the Hot-dip Process
Table 1507.4,3(1), Table 1507.4.3(2)
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ASTM—continued
A875/A875M~—13: Standard Specification for Steel Sheet, Zinc-5%, Aluminum Alloy-coated by the Hot-dip Process
Table 1507.4.3(2)

A924/A924M—14: Standard Specification for General Requirements for Steel Sheet, Metallic-coated by the Hot-dip Process
Table 1507.4.3(1)

A1064—17: Standard Specification for Carbon-steel Wire and Welded Wire Reinforcement, Plain and Deformed, for Concrete
1903A.8

B42—2015A: Specification for Seamless Copper Pipe, Standard Sizes
909.13.1

B43—15: Specification for Seamless Red Brass Pipe, Standard Sizes
909.13.1

B68/B68M-——11: Specification for Seamless Copper Tube, Bright Annealed (Metric)
909.13.1

B88—14: Specification for Seamless Copper Water Tube
909.13.1

B101—12: Specification for Lead-coated Copper Sheet and Strip for Building Construction
1403.5.3, Table 1507.2.8.2, Table 1507.4.3(1)

B209-—14: Specification for Aluminum and Aluminum Alloy Steel and Plate
Table 1507.4.3(1)

B251-—10: Specification for General Requirements for Wrought Seamless Copper and Copper-alloy Tube
909.13.1

B280—13: Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service
909.13.1

B370-—12: Specification for Copper Sheet and Strip for Building Construction
1403.5.2, Table 1507.2.8.2, Table 1507.4.3(1)

B695—04(2016): Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and Steel Strip for Building Construction
2304.10.1.1, 2304.10.5.1, 2304.10.5.3

C5—10: Specification for Quicklime for Structural Purposes

Table 2507.2

C22/C22M—00(2015): Specification for Gypsum
Table 2506.2

C27—98(2013): Specification for Classification of Fireclay and High-alumina Refractory Brick
2111.6

C28/C28M—10(2015): Specification for Gypsum Plasters
Table 2507.2

C31/C31M-—15: Practice for Making and Curing Concrete Test Specimens in the Field
Table 1705.3

C33/C33M~—13: Specification for Concrete Aggregates
722.3.1.4,722.4.1.1.3

(C35/C35—01(2014): Specification for Inorganic Aggregates for Use in Gypsum Plaster
Table 2507.2

C55—2014a: Specification for Concrete Building Brick
Table 722.3.2

C59/C59M—00(2015): Specification for Gypsum Casting Plaster and Molding Plaster
Table 2507.2

C61/C61M—00(2015): Specification for Gypsum Keene’s Cement
Table 2507.2

C62-13a: Standard Specification for Building Brick (Solid Masonry Units Made from Clay or Shale)
1807.1.6.3

C67—14: Test Methods of Sampling and Testing Brick and Structural Clay Tile
722.4.1.1.1,2109.2.1.1

C73-—14; Specification for Calcium Silicate Brick (Sand-lime Brick)
Table 722.3.2
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ASTM~continued

(C50—14: Specification for Loadbearing Concrete Masonry Units
Table 722.3.2, 1807.1.6.3,2114.3

C91/C91M~-12: Specification for Masonry Cement
Table 2507.2

C94/C94M—17: Specification for Ready-mixed Concrete
110.3.1, 17054.3.3.1

C140/C140M—15: Test Method Sampling and Testing Concrete Masonry Units and Related Units
7223.1.2

C150/C150M—15: Specification for Portland Cement
1909.2.3, 1910A.1,1903.1, Table 2507.2

CI150/C150M—17: [OSHPDY] Specification for Portland Cement
1909.2.3, 1910A.1

C172/C172M—14a: Practice for Sampling Freshly Mixed Concrete
Table 1705.3

C199—84(2011): Test Method for Pier Test for Refractory Mortars
2111.6,2111.9,2113.12

C206-14: Specification for Finishing Hydrated Lime
Table 2507.2

C208-—12: Specification for Cellulosic Fiber Insulating Board
Table 1508.2, 2303.1.6

C216—15: Specification for Facing Brick (Solid Masonry Units Made from Clay or Shale)
Table 721.1(2), 1807.1.6.3

C270—14a: Specification for Mortar for Unit Masonry
2103.2.4, 2105.3, 2105A.3, 2115.6.1

(C315—07(2011): Specification for Clay Flue Liners and Chimney Pots
2111.9,2113.11.1, Table 2113.16(1)

C317/C317M—00(2015): Specification for Gypsum Concrete
2514.1

C330/C330M—14: Specification for Lightweight Aggregates for Structural Concrete
202

C331/C331M—14: Specification for Lightweight Aggregates for Concrete Masonry Units
722.3.14,722.4.1.1.3

C406/C406M—135: Specification for Roofing Slate
1507.7.5

C472—99(2014): Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters and Gypsum Concrete
Table 2506.2

C473—185: Test Methods for Physical Testing of Gypsum Panel Products
Table 2506.2

C474—15: Test Methods for Joint Treatment Materials for Gypsum Board Construction
Table 2506.2

C475/C475M—15: Specification for Joint Compound and Joint Tape for Finishing Gypsum Board
Table 2506.2

(C514—04(2014): Specification for Nails for the Application of Gypsum Board
Table 721.1(2), Table 721.1(3), Table 2506.2

C516—08(2014)el: Specifications for Vermiculite Loose Fill Thermal Insulation
722.3.14,7224.1.1.3

C547—15: Specification for Mineral Fiber Pipe Insulation
Table 721.1(2), Table 721.1(3)

C549—06(2012): Specification for Perlite Loose Fill Insulation
722.3.14,7224.1.13

(552—15: Standard Specification for Cellular Glass Thermal Insulation
Table 1508.2

C557—03(2009)e01: Specification for Adhesives for Fastening Gypsum Wallboard to Wood Framing
Table 2506.2, 2508.4
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ASTM-—continued
C578—15: Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation
Table 1508.2, 2603.10, Table 2603.12.1, Table 2603.12.2, Table 2603.13.1, Table 2603.13.2
C587—04(2014): Specification for Gypsum Veneer Plaster
Table 2507.2
C595/C595M-—17: Specification for Blended Hydraulic Cements
1903.1, 1909.2.3, 1909A.1, Table 2507.2
C618-15: [OSHPD] Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
1909.3.4, 1910A.1, 1909.2.3
C618—17: [DSA-SS/CC] Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
1909.3.4, 1910A.1, 1909.2.3
C631-—09(2014): Specification for Bonding Compounds for Interior Gypsum Plastering
Table 2507.2
C635/C635M~—13a: [OSHPD] Specification for the Manufacture, Performance and Testing of Metal Suspension Systems for
Acoustical Tile and Lay-in Panel Ceilings
801.1.1.1, 2506.2.1, 1617.10.16, 1617A.1.21
C635/C635M-—17: [DSA-SS/CC] Specification for the Manufacture, Performance and Testing of Metal Suspension Systems for
Acoustical Tile and Lay-in Panel Ceilings
801.1.1.1,2506.2.1, 1617.10.16, 1617A.1.21
C636/C636M—17: [DSA-5S/CC] Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels
808.1.1.1, 1617.10.16, 1617A.1.21
C636/C636M—13: Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels
808.1.1.1, 1616.10.16, 1617A.1.21
C652-15: Specification for Hollow Brick (Hollow Masonry Units Made from Clay or Shale)
1807.1.6.3
C726-12: Standard Specification for Mineral Wool Roof Insulation Board
Table 1508.2
C728—15: Standard Specification for Perlite Thermal Insulation Board
Table 1508.2
C744—14: Specification for Prefaced Concrete and Calcium Silicate Masonry Units
Table 722.3.2
C754—15: Specification for Installation of Steel Framing Members to Receive Screw-attached Gypsum Panel Products
Table 2508.1, Table 2511.1.1
C836/C836M~15: Specification for High-solids Content, Cold Liquid-applied Elastomeric Waterproofing Membrane for Use with
Separate Wearing Course :
1507.15.2
C840-13: Specification for Application and Finishing of Gypsum Beard
Table 2508.1, 2509.2
C841—03(2013): Specification for Installation of Interior Lathing and Furring
Table 2508.1, Table 2511.1.1
C842-—05(2015): Specification for Application of Interior Gypsum Plaster
Table 2511.1.1,2511.3, 2511 .4
C843--99(2012): Specification for Application of Gypsum Veneer Plaster
Table 2511.1.1
C844—-2015: Specification for Application of Gypsum Base to Receive Gypsum Veneer Plaster
Table 2508.1
C847—14a: Specification for Metal Lath
Table 2507.2
C887—13: Specification for Packaged, Dry Combined Materials for Surface Bonding Mortar
1805.2.2,2103.2.2
C897-15: Specification for Aggregate for Job-mixed Portland Cement-based Plaster
Table 2507.2
C920—14a: Standard for Specification for Elastomeric Joint Sealants
Table 2506.2
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REFERENCED STANDARDS

ASTM—continued

C926—15b: Specification for Application of Portland Cement-based Plaster
2109.2.4.8, 2510.3, Table 2511.1.1, 2511.3, 2511.4, 2512.1, 2512.1.2, 2512.2, 2512.6, 2512.8.2,
2512.9,2513.7
C932—06(2013): Specification for Surface-applied Bonding Compounds for Exterior Plastering
Table 2507.2
(C933-—14: Specification for Welded Wire Lath
Table 2507.2
C946—10: Specification for Construction of Dry-stacked, Surface-bonded Walls
2103.2.2,2114.5
€954—15: Specification for Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases to Steel Studs
from 0.033 inch (0.84 mm) to 0.112 inch (2.84 mm) in Thickness
Table 2506.2, Table 2507.2
956—04(2015): Specification for Installation of Cast-in-place Reinforced Gypsum Concrete
2514.1

C957/C957TM—15: Specification for High-solids Content, Cold Liquid-applied Elastomeric Waterproofing Membrane with Integral
Wearing Surface

1507.15.2

C989—16el: [OSHPD] Standard Specification for Slag Cement for Use in Concrete and Mortars
1909.2.3, 1910A.1

C989—17: [DSA-SS/CC] Standard Specification for Slag Cement for Use in Concrete and Mortars
1909.2.3, 1910A.1

C1602—14: Specification for Steel Self-piercing Tapping Screws for the Application of Gypsum Panel Products or Metal Plaster Bases
to Wood Studs or Steel Studs

Table 2506.2, Table 2507.2

C1007—11a(2015): Specification for Installation of Load Bearing (Transverse and Axial) Steel Studs and Related Accessories
Table 2508.1, Table 2511.1.1

C1019—16: Test Method for Sampling and Testing Grout
2115.6.1, 2105A.3, 2105.3

C1029—-15: Specification for Spray-applied Rigid Cellular Polyurethane Thermal Insulation
1507.14.2

C1032—14: Specification for Woven Wire Plaster Base
Table 2507.2

C1047—14a: Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base
Table 2506.2, Table 2507.2

C1063—15a: Specification for Installation of Lathing and Furring to Receive Interior and Exterior Portland Cement-based Plaster
2109.2.4.8, 2510.3, Table 2511.1.1, 2512.1.1

C1088~-14: Specification for Thin Veneer Brick Units Made from Clay or Shale
Table 721.1(2)

C1157/C1157M—I7: Standard Performance Specification for Hydraulic Cement
1903.1, 1909.2.3, 1910A.1, Table 2507.2

C1167—11: Specification for Clay Roof Tiles
1507.3.4

C1177/C1177M—13: Specification for Glass Mat Gypsum Substrate for Use as Sheathing
Table 1508.2, Table 2506.2

C1178/C1178M~—13: Specification for Coated Mat Water-resistant Gypsum Backing Panel
Table 2506.2, Table 2509.2
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REFERENCED STANDARDS

ASTM-—continued

C1186—-08(2012): Specification for Flat Fiber Cement Sheets
1403.10, 1404.16.1, 1404.16.2

C1249—06a(2010): Standard Guide for Secondary Seal for Sealed Insulated Glass Units for Structural Sealant Glazing Applications

2410.1.1 H
C1261—13: Specification for Firebox Brick for Residential Fireplaces
2111.6,2111.9

C1278/C1278M—07a(2011): Specification for Fiber-reinforced Gypsum Panel
Table 1508.2, Table 2506.2

C1280-—13a: Specification for Application of Exterior Gypsum Panel Products for Use as Sheathing
Table 2508.1, 2508.2

(C1283--11: Practice for Installing Clay Flue Lining
2113.9.1,2113.12

(C1288—14: Standard Specification for Discrete Nonasbestos Fiber-cement Interior Substrate Sheets
Table 2509.2

C1289—15: Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board
Table 1508.2, 2603.10, Table 2603.12.1, Table 2603.12.2

C1313/C1313M—13: Standard Specification for Sheet Radiant Barriers for Building Construction Applications
1509.4

1325-—14: Standard Specification for Nonasbestos Fiber-mat Reinforced Cement Backer Units
Table 2509.2

(C1328/C1328M--12: Specification for Plastic (Stucco Cement)
Table 2507.2

C1364—10B: Standard Specification for Architectural Cast Stone
2103.1

C1392—00(2014): Standard Guide for Evaluating Failure of Structural Sealant Glazing
2410.1.2, 2410.1.3 I

C1394--03(2012): Standard Guide for In-Situ Structural Silicone Glazing Evaluation
2410.1.3

C1396/C1396M-—14a: Specification for Gypsum Board
Figure 722.5.1(2), Figure 722.5.1(3), Table 2506.2

C1401—14: Standard Guide for Structural Sealant Glazing

2410.1
(1492-—03(2009): Standard Specification for Concrete Roof Tile
1507.3.5
C1568-—08(2013): Standard Test Method for Wind Resistance of Concrete and Clay Roof Tiles (Mechanical Uplift
Resistance Method)
1504.2.1.1
C1586—05(2011): Standard Guide for Quality Assurance of Mortars
2105.3 I
C1600/C1600M-—11: Standard Specification for Rapid Hardening Hydraulic Cement
Table 2507.2

C1629/C1629M-15: Standard Classification for Abuse-resistant Nondecorated Interior Gypsum Panel Products and
Fiber-reinforced Cement Panels
403.2.3.1, 403.2.3.2,403.2.3.4

C1658/C1658M-—-13: Standard Specification for Glass Mat Gypsum Panels
Table 2506.2

C1670—16: Standard Specification for Adhered Manufactured Stone Masonry Veneer Units
2103.1

C1766—13: Standard Specification for Factory-laminated Gypsum Panel Products
Table 2506.2

D25—12: Specification for Round Timber Piles
1810.3.2.4, 2303.1.12
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REFERENCED STANDARDS

ASTM—continued
D41/D41M~11: Specification for Asphalt Primer Used in Roofing, Dampproofing and Waterproofing
Table 1507.10.2
D43/D43M—00(2012)e1: Specification for Coal Tar Primer Used in Roofing, Dampproofing and Waterproofing
Table 1507.10.2
D56—05(2010): Test Method for Flash Point by Tag Closed Cup Tester
202
D86-—15: Test Method for Distillation of Petroleum Products and Liquid Fuels at Atmospheric Pressure
202

D93—15: Test Methods for Flash Point by Pensky-Martens Closed Cup Tester
202
D226/D226M—09: Specification for Asphalt-saturated Organic Felt Used in Roofing and Waterproofing
1403.2, 1505.2, 1507.1.1, Table 1507.1.1(1), 1507.3.3, Table 1507.8, 1507.9.5, Table 1507.10.2,
1507.18.3, 1507.18.4.1
D227/D227M—03(2011)e1: Specification for Coal-tar-saturated Organic Felt Used in Roofing and Waterproofing
Table 1507.10.2
D312/D312M~15: Specification for Asphalt Used in Roofing
Table 1507.10.2
D422—63(2007)e2: Test Method for Particle-size Analysis of Soils
1803.5.3
D448-—2012: Standard Classification for Sizes of Aggregate for Road and Bridge Construction
1507.12.3, 1507.13.3
D450/D450M—07(2013)el: Specification for Coal-tar Pitch Used in Roofing, Dampproofing and Waterproofing
Table 1507.10.2
D635—14: Test Method for Rate of Burning and/or Extent and Time of Burning of Plastics in a Horizontal Position
2606.4
D1143/D1143M—07(2013): Test Methods for Deep Foundations Under Static Axial Compressive Load
1810.3.3.1.2
D1227—13: Specification for Emulsified Asphalt Used as a Protective Coating for Roofing
Table 1507.10.2, 1507.15.2
D1557—12e1: Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort [56,000 ft-Ib/ft (2,700 kN m/m*)]
1705.6, 1804.6
D1586—11: Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils
1813, 1813A.2
D1863/D1863M—05(2011)e1: Specification for Mineral Aggregate Used on Built-up Roofs
Table 1507.10.2
D1929—16: Standard Test Method for Determining Ignition Temperature of Plastics
402.6.4.4, 406.7.2, 1406.11.2.1, 1406.11.3.3, 1406.11.4.2, 1408.11.2.1, 2606.4
D1970/D1970M—15a: Specification for Self-adhering Polymer Modified Bituminous Sheet Materials Used as Steep Roof
Underlayment for Ice Dam Protection
1507.1.1, 1502.2.8.2, 1507.3.9, 1507.5.7, 1507.8.8, 1507.9.9, 1507.11.2.1, 1507.18.4.1
D2178/D2178M~15: Specification for Asphalt Glass Felt Used in Roofing and Waterproofing
Table 1507.10.2
D2487—11: Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System)
Table 1610.1, 1803.5.1
D2626/D2626M—04(2012)e1: Specification for Asphalt Saturated and Coated Organic Felt Base Sheet Used in Roofing
Table 1507.1.1(1),1507.3.3, Table 1507.10.2
D2822/D2822M—05(2011)e1: Specification for Asphalt Roof Cement, Ashestos Containing
Table 1507.10.2
D2823/D2823M—05(2011)e1: Specification for Asphalt Roof Coatings, Asbestos Containing
Table 1507.10.2

D2824/D2824M~13: Standard Specification for Aluminum-pigmented Asphalt Roof Coatings, Nonfibered and Fibered without Ashestos
Table 1507.10.2
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REFERENCED STANDARDS

ASTM-—continued
D2843—16: Standard Test Method for Density of Smoke from the Burning or Decomposition of Plastics
2606.4
D2859—16: Standard Test Method for Ignition Characteristics of Finished Textile Floor Covering Materials
804.4.1,804.4.2
D2898—10: Test Methods for Accelerated Weathering of Fire-retardant-treated Wood for Fire Testing
1505.1, 2303.2.4, 2303.2.6
D3019—08: Specification for Lap Cement Used with Asphalt Roll Roofing, Nonfibered, Asbestos Fibered and Nonashestos Fibered
Table 1507.10.2
D3161/D3161M~15: Test Method for Wind Resistance of Steep Slope Roofing Products (Fan Induced Method)
1504.1.1, Table 1504.1.1, 1504.3.3, 1507.17.8
D3200—74(2012): Standard Specification and Test Method for Establishing Recommended Design Stresses for Round Timber
Construction Poles
2303.1.12
D3201/D3201M—13: Test Method for Hygroscopic Properties of Fire-retardant-treated Wood and Wood-based Products
2303.2.7
D3278—96(2011): Test Methods for Flash Point of Liquids by Small Scale Closed-cup Apparatus
202
D3462/D3462M—10a: Specification for Asphalt Shingles Made from Glass Felt and Surfaced with Mineral Granules
1507.24
D3468/D3468M-—99(2013)e1: Specification for Liquid-applied Neoprene and Chlorosulfonated Polyethylene Used in Roofing and
Waterproofing
1507.15.2
D3679—13: Specification for Rigid Poly (Vinyl Chloride) (PVC) Siding
1403.9, 1404.14
D3689/D3698M-07(2013)el: Test Methods for Deep Foundations under Static Axial Tensile Load
1810.3.3.1.5
D3737—12: Practice for Establishing Allowable Properties for Structural Glued Laminated Timber (Glulam)
2303.1.3
D3746—85(2808): Test Method for Impact Resistance of Bituminous Roofing Systems
1504.7
D3747—79(2007): Specification for Emulsified Asphalt Adhesive for Adhering Roof Insulation
Table 1507.10.2
D39%09/D3909M-—14: Specification for Asphalt Roll Roofing (Glass Felt) Surfaced with Mineral Granules
1507.2.8.2, 1507.6.5, Table 1507.10.2
D3957—409: Standard Practices for Establishing Stress Grades for Structural Members Used in Log Buildings
2303.1.11
D3966—07(2013): Standard Test Method for Deep Foundations Under Lateral Loads I
1810A.3.3.2
D4022/D4022M—07(2012)e1: Specification for Coal Tar Roof Cement, Ashestos Containing
Table 1507.10.2
D4272—15: Test Methad for Total Energy Impact of Plastic Films by Dart Drop
1504.7
D4318—10e1: Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils
1803.5.3
D4434/D4434M~—12: Specification for Poly (Vinyl Chloride) Sheet Roofing
1507.13.2
D4479/D4479M~—07(2012)e1: Specification for Asphalt Roof Coatings—Asbestos-free
Table 1507.10.2
D4586/D4586M—07(2012)e1: Specification for Asphalt Roof Cement—Asbestos-free
Table 1507.10.2
D4601/D4601M—04(2012)e1: Specification for Asphalt-coated Glass Fiber Base Sheet Used in Roofing
Table 1507.10.2, 1507.11.2.1
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D4637/D4637M—1del: Specification for EPDM Sheet Used in Single-ply Roof Membrane
1507.12.2

D4829-—11: Test Method for Expansion Index of Soils
1803.5.3

D4869/D4869M—15: Specification for Asphalt-saturated (Organic Felt) Underlayment Used in Steep Slope Roofing
1507.1.1, Table 1507.1.1(1), 1507.18.3, 1507.18.4.1

D4897/D4897TM—01(2009): Specification for Asphalt-coated Glass Fiber Venting Base Sheet Used in Roofing
Table 1507.10.2

D4945-—12: Test Method for High-strain Dynamic Testing of Deep Foundations
1810.3.3.1.2

D4990—Y7a(2013): Specification for Coal Tar Glass Felt Used in Roofing and Waterproofing
Table 1507.10.2

D5019—07a: Specification for Reinforced Nonvulcanized Polymeric Sheet Used in Roofing Membrane
1507.12.2

D5055—13el: Specification for Establishing and Monitoring Structural Capacities of Prefabricated Wood I-joists
2303.1.2
D5456—14b: Specification for Evaluation of Structural Composite Lumber Products
2303.1.10
D5516—09: Test Method of Evaluating the Flexural Properties of Fire-retardant Treated Softwood Plywood Exposed to Elevated
Temperatures
2303.2.5.1

D5643/D5643M—06(2012)el: Specification for Coal Tar Roof Cement, Asbestos-free
Table 1507.10.2

D5664—10: Standard Test Method for Evaluating the Effects of Fire-retardant Treatment and Elevated Temperatures on Strength
Properties of Fire-retardant Treated Lumber
2303.2.5.2
D5665/D5665M—99a(2014)el: Specification for Thermoplastic Fabrics Used in Cold-applied Roofing and Waterproofing
Table 1507.10.2
D5726—98(2013): Specification for Thermoplastic Fabrics Used in Hot-applied Roofing and Waterproofing
Table 1507.10.2
D5778—12: Standard Test Method for Electronic Friction Cone and Piezocone Penetration Testing of Soils
1813, 1813A.2
D6083—05e01: Specification for Liquid Applied Acrylic Coating Used in Roofing
Table 1507.10.2, Table 1507.14.3, 1507.15.2
D6162/D6162M-—00a(2015)el: Specification for Styrene-butadiene-styrene (SBS) Modified Bituminous Sheet Materials Using a
Combination of Polyester and Glass Fiber Reinforcements
1507.11.2
D6163/D6163M—00(2015)e1: Specification for Styrene-butadiene-styrene (SBS) Modified Bituminous Sheet Materials Using Glass
Fiber Reinforcements
1507.11.2
D6164/D6164M—11: Specification for Styrene-butadiene-styrene (SBS) Modified Bituminous Sheet Metal Materials Using Polyester
Reinforcements
1507.11.2
D6222/D6222M—11: Specification for Atactic Polypropylene (APP) Modified Bituminous Sheet Materials Using Polyester Reinforcements
1507.11.2
D6223/D6223M—02(2009)el: Specification for Atactic Polypropylene (APP) Modified Bituminous Sheet Materials Using a
Combination of Polyester and Glass Fiber Reinforcements
1507.11.2
D6298-—13: Specification for Fiberglass Reinforced Styrene-butadiene-styrene (SBS) Modified Bituminous Sheets with a Factory
Applied Metal Surface
1507.11.2
D6305—08(2015)el: Practice for Calculating Bending Strength Design Adjustment Factors for Fire-retardant-treated Plywood Roof
Sheathing
2303.2.5.1
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D6380/D6380M~--03(2013)el: Standard Specification for Asphalt Roll Roofing (Organic) Felt
Table 1507.1.1(1), 1507.2.8.2, 1507.3.3, 1507.6.5
D6464-—03a(2009)el: Standard Specification for Expandable Foam Adhesives for Fastening Gypsum Wallboard to Weod Framing
Table 2506.2, 2508.4
D6509/D6309M-—09(2015): Standard Specification for Atactic Palypropylene (APP) Modified Bituminous Base Sheet Materials Using
Glass Fiber Reinforcements
1507.11.2
D6694/D6694M—08(2013)el: Standard Specification for Liquid-applied Silicone Coating Used in Spray Polyurethane Foam Reofing
Systems
Table 1507.14.3, 1507.15.2
D6754/D6754M—10: Standard Specification for Ketone Ethylene Ester Based Sheet Roofing
15307.13.2
D6757—2013: Specification for Underlayment Felt Containing Inorganic Fibers Used in Steep Slope Roofing
1507.1.1, Table 1507.1.1(1), 1507.18.3, 1507.18.4.1
D6841—08: Standard Practice for Calculating Design Value Treatment Adjustment Factors for Fire-retardant Treated Lumber
2303252
D6878/D6878M—13: Standard Specification for Thermoplastic Polyolefin Based Sheet Roofing
1507.13.2
D6947/D6947TM—07(2013)el: Standard Specification for Liquid Applied Moisture Cured Polyurethane Coating Used in Spray
Polyurethane Foam Roofing System
Table 1507.14.3, 1507.15.2
D7032—14: Standard Specification for Establishing Performance Ratings for Wood, Plastic Composite Deck Boards and Guardrail
Systems (Guards or Rails)
705.2.3.1, 2612.2,2612.4, 2612.5.1
D7147-11: Specification for Testing and Establishing Allowable Loads of Joist Hangers
2303.5, 2304.10.3
D7138/D7158M~—16: Standard Test Method for Wind Resistance of Asphalt Shingles (Uplift Force/Uplift Resistance Method)
1504.1.1, Table 1504.1.1
D7254—15; Standard Specification for Polypropylene (PP) Siding
1403.12
D7425/D7425M-—13: Standard Specification for Spray Polyurethane Foam Used for Roofing Applications
1507.14.2
D7635/D7655M—12; Standard Classification for Size of Aggregate Used as Ballast for Roof Membrane Systems
1507.12.3, 1507.13.3
D7672—14: Standard Specification for Evaluating Structural Capacities of Rim Board Products and Assemblies
2303.1.13
E84—16: Standard Test Methods for Surface Burning Characteristics of Building Materials
202, 402.6.4.4, 406.7.2, 703.5.2, 720.1, 7204, 803.1.2, 803.5.2, 803.10, 803.11, 803.12, 803.13,
806.7, 1402.5, 1403.12.1, 1406.9, 1406.10.1, 1408.9, 1408.10.1, 1510.6.2, 1510.6.3, 2303.2, 2603.3,
2603.4.1.13, 2603.5.4, 2603.5.5, 2603.7, 2604.2.4, 2606.4, 2612.3, 2614.3, 3105.3, D102.2.8
E90-——09: Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements
1206.2, 1206.2.1
E96/E96M—15: Standard Test Methods for Water Vapor Transmission of Materials
202
E108—-16: Standard Test Methods for Fire Tests of Roof Coverings
1505.1, 2603.6, 2610.2, 2610.3
E119--16: Standard Test Methods for Fire Tests of Building Construction and Materials
703.2, 703.2.1, 703.2.3, 703.2.5, 703.3, 703.4, 703.6, 704.12, 705.7, 705.8.5, 707.6, 712.1.13.2,
714.4.1,714.5.1,715.1, 715.4, Table 716.1(1), Table 716.1(2), Table 716.1(3), 716.1.2.3, 716.2.5.1.1,
716.2.5.4, 716.3.2.1.1, 717.3.1, 717.5.2, 717.5.3, 717.6.1, 717.6.2, Table 721.1(1), 2103.1, 2603.5.1
E136—16: Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at 750°C
703.5.1
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E283—04(2012): Standard Test Method for Determining Rate of Air Leakage through Exterior Windows, Curtain Walls and Doors
Under Specified Pressure Differences across the Specimen

202
E330/E330M—14: Standard Test Method for Structural Performance of Exterior Windows, Doors, Skylights and Curtain Walls by
Uniform Static Air Pressure Difference

1709.5.2
E331—00(2009): Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by Uniform
Static Air Pressure Difference

1402.2
E492—09: Test Method for Laboratory Measurement of Impact Sound Transmission Through Floor-ceiling Assemblies Using the
Tapping Machine

1206.3
E380/E580M—17: Standard Practice for Installation of Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels in Areas Subject
to Earthquake Ground Motions

1617.10.16, 1617A.1.21
E605/E605M-——93(2015)el: Test Method for Thickness and Density of Sprayed Fire-resistive Material (SFRM) Applied to Structural
Members

1705.14.4.1, 1705.14.4.2, 1705.14.4.5, 1705.14.5

E648—15e1: Standard Test Method for Critical Radiant Flux of Floor-covering Systems Using a Radiant Heat Energy Source
406.2.4,424.2, 804.2, 804.3, 804.4.1, 804.4.2
E662—17a: Standard Test Method for Specific Optical Density of Smoke Generated by Solid Materials
804.4.1, 804.4.2
E681—09(2015): Test Methods for Concentration Limits of Flammability of Chemical Vapors and Gases
202
E736/E736M—00(2015)el: Test Method for Cohesion/Adhesion of Sprayed Fire-resistive Materials Applied to Structural Members
704.13.3.2, 1705.14.6
E814-—2013A: Test Method for Fire Tests of Penetration Firestop Systems
202,714.4.1.2,714.4.2,714.5.1.2
E970-—14: Standard Test Method for Critical Radiant Flux of Exposed Attic Floor Insulation Using a Radiant Heat Energy Source
720.3.1
E1300—12ael: Practice for Determining L.oad Resistance of Glass in Buildings
2404.1, 2404.2, 2404.3.1, 2404.3.2, 2404.3.3, 2404.3.4, 2404.3.5
E1354—16: Standard Test Method for Heat and Visible Smoke Release Rates for Materials and Products Using an Oxygen
Consumption Calorimeter
4242
E1592—05(2012): Test Method for Structural Performance of Sheet Metal Roof and Siding Systems by Uniform Static Air Pressure
Difference
1504.3.2

E1602—03(2010)el: Guide for Construction of Solid Fuel-burning Masonry Heaters
21122

E1886—13A: Standard Test Method for Performance of Exterior Windows, Curtain Walls, Doors and Impact Protective Systems
Impacted by Missile(s) and Exposed to Cyelic Pressure Differentials
1609.2

E1966—15: Standard Test Method for Fire-resistive Joint Systems
202, 715.3
E1996—14a: Specification for Performance of Exterior Windows, Curtain Walls, Doors and Impact Protective Systems Impacted by
Windborne Debris in Hurricanes
1609.2, 1609.2.2
E2072—14: Standard Specification for Photoluminescent (Phosphorescent) Safety Markings
1025.4
E2174—14b: Standard Practice for On-site Inspection of Installed Fire Stops
1705.17.1

E2178—13: Standard Test Method for Air Permeance of Building Materials
202
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E2273-—03(2011): Standard Test Method for Determining the Drainage Efficiency of Exterior Insulation and Finish Systems (EIFS)
Clad Wall Assemblies
1407.4.1
E2307-—15b: Standard Test Method for Determining Fire Resistance of Perimeter Fire Barriers Using the Intermediate-scale,
Multistory Test Apparatus
715.4
E2353—14: Standard Test Methods for Performance of Glazing in Permanent Railing Systems, Guards and Balustrades
2407.1.2
E2393-10a(2015): Standard Practice for On-site Inspection of Installed Fire Resistive Joint Systems and Perimeter Fire Barriers
1705.17.2
E2404-—15a: Practice for Specimen Preparation and Mounting of Textile, Paper or Polymeric (Including Vinyl) and Wood Wall or
Ceiling Coverings, Facing and Veneers to Assess Surface Burning Characteristics
803.5.2, 803.12
E2556/E2556M—-10: Standard Specification for Vapor Permeable Flexible Sheet Water-resistive Barriers Intended for Mechanical
Attachment
2510.6
E2568—09e1: Standard Specification for PB Exterior Insulation and Finish Systems
1407.2
E2570/E2570M-—07(2014)el: Standard Test Method for Evaluating Water-resistive Barrier (WRB) Coatings Used under Exterior
Insulation and Finish Systems (EIFS) for EIFS with Drainage
1407.4.1.1, 1705.16.1
E2573-12: Standard Practice for Specimen Preparation and Mounting of Site-fabricated Stretch Systems to Assess Surface Burning
Characteristics
803.10
E2579-—13: Standard Practice for Specimen Preparation and Mounting of Wood Products to Assess Surface Burning Characteristics
803.11
E2599-—15: Standard Practice for Specimen Preparation and Mounting of Reflective Insulation, Radiant Barrier and Vinyl Stretch
Ceiling Materials for Building Applications to Assess Surface Burning Characteristics
2614.3
E2632/E2632M-13: Standard Test Method for Evaluating the Under-Deck Fire Test Response of Deck Materials
709A.3, 709A.4, 709A.4.1, 709A.5
E2634-—11(2015): Standard Specification for Flat Wall Insulating Concrete Form (ICF) Systems
1903.4
E2707—135: Standard Test Method for Determining Fire Penetration of Exterior Wall Assemblies Using a Direct Flame Impingement Exposure
707A.3, 707A.3.1, 708A.3
E2726/E2726-—12a: Standard Test Method for Evaluating the Fire-Test-Response of Deck Structures to Burning Brands
709A.3, 709A.4, 709A4.4.2
E2751/E2751M—13: Practice for Design and Performance of Supported Laminated Glass Walkways
2409.1
E312117: [OSHPD] Standard Test Methods for Field Testing of Anchors in Concrete or Masonry
1901.3.4.2, 1910A.5.2 l '
F547—06(2012): Terminology of Nails for Use with Wood and Wood-base Materials
Table 2506.2
Fo606/FF606M—16: Standard Test Methods for Determining the Mechanical Properties of Externally and Internally Threaded Fasteners, | |
Washers, Direct Tension Indicators, and Rivets
2213A.1
F1292—99: Standard Specification for Impact Attenuation of Surface Systems Under and Around Playground Equipment
11B-1008.2.6.2
F1292—04: Standard Specification for Impact Attenuation of Surface Systems Under and Around Playground Equipment
11B-1008.2.6.2
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ASTM-—continued
F1487—01: Standard Consumer Safety Performance Specification for Playground Equipment for Public Use
202-USE ZONE
F1667—15: Specification for Driven Fasteners: Nails, Spikes and Staples
Table 721.1(2), Table 721.1(3), 1507.2.5, 1507.17.5, 2303.6, Table 2304.10.1, 2304.10.5, Table
2506.2, Table 2603.13.1, Table 2603.13.2
F1951—99: Standard Specification for Determination of Accessibility of Surface Systems Under and Around Playground Equipment
11B-1008.2.6.1

F2006—17: Standard/Safety Specification for Window Fall Prevention Devices for Nonemergency Escape (Egress) and Rescue
(Ingress) Windows
1015.8

F2090—17: Specification for Window Fall Prevention Devices with Emergency Escape (Egress) Release Mechanisms
1015.8, 1015.8.1

F2200-—14: Standard Specification for Automated Vehicular Gate Construction
31102

(G152—13: Practice for Operating Open Flame Carbon Arc Light Apparatus for Exposure of Nonmetallic Materials
1504.6

G154—12a: Practice for Operating Fluorescent Light Apparatus for UV Exposure of Nonmetallic Materials
1504.6

G155—13: Practice for Operating Xenon Arc Light Apparatus for Exposure of Nonmetallic Materials
1504.6

AWC American Wood Council

222 Catoctin Circle SE, Suite 201
Leesburg, VA 20175

AWC WCD No. 4—2003: Wood Construction Data—Plank and Beam Framing for Residential Buildings
2306.1.2
ANSVAWC WFCM—2018: Wood Frame Construction Manual for One- and Two-Family Dwellings
1609.1.1, 1609.1.1.1, 2302.1, 2308.2.4, 2308.6.7.2, 2309.1
ANSIVAWC NDS—2018: National Design Specification (NDS) for Wood Construction—with 2018 NDS Supplement
202,722.1, Table 1604.3, 1809.12, 1810.3.2.4, Table 1810.3.2.6, 1905.1.8, 2304.13, 2306.1, Table 2306.2(1),
Table 2306.2(2), Table 2306.3(1), Table 2306.3(2), 2307.1, Table 2603.1.3.1, Table 2603.13.2
AWC STJR—2015: Span Tables for Joists and Rafters
2306.1.1,2308.4.2.1, 2308.7.1, 2308.7.2
ANSVAWC PWF-2015: Permanent Wood Foundation Design Specification
1805.2, 1807.1.4, 2304.10.5.2
ANSVAWC SDPWS-~—2015: Special Design Provisions for Wind and Seismic
202, 2305.1, 2305.2, 2305.3, 2306.1, 2306.2, 2306.3, Table 2306.3(1), Table 2306.3(3), 2307.1

AWCI Association of the Wall and Ceiling Industry
513 West Broad Street, Suite 210
Falls Church, VA 22046
12-B—14: Technical Manual 12B, Third Edition; Standard Practice for the Testing and Inspection of Field Applied Thin Film
Intumescent Fire-resistive Materials; an Annotated Guide:
1705.15
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AWPA American Wood Protection Association

P.O. Box 361784
Birmingham, AL 35236-1784
C1-03: All Timber Products—Preservative Treatment by Pressure Processes
1505.6
Md4-—16: Standard for the Care of Preservative-treated Wood Products
1810.3.2.4.1, 2303.1.9
Ul—17: USE CATEGORY SYSTEM: User Specification for Treated Wood Except Commodity Specification H
Table 1507.9.6, 1807.1.4, 1807.3.1, 1809.12, 1810.3.2.4.1, 1812.2, 1812A.2, 2303.1.9, 2304.12.1,
2304.12.2, 2304.12.3, 2304.12.4, 2304.12.5

AWS American Welding Society

8669 NW 36 Street, #130
Miami, FL 33166

AN

D1.1/D1.1M—15: Structural Welding Code—Steel
Table 1705A.2.1, 1705A.2.5, 2204.1.1, 2204A. 1.1, 2212.6.2, 2213.2, 2213A.2
D1.2/D1.2M—135: Structural Welding Code—Aluminum
2003.1
D1.3/D1.3M—08: Structural Welding Code—Sheet Steel
Table 1705A.2.1, 1705A.2.5
D1.4/D1.4M-—2017: Structural Welding Code-~Reinforcing Steel Including Metal Inserts and Connections In Reinforced Concrete
Construction
1704.5, 1704A.5, Table 1705A.2.1, 1705.2.5, 1705A.2.5, Table 1705.3, 1705.3.1, 1705A.3.1, 1903.8, 1903A.8, 2107.3
D1.8/D1.8M—2016: Structural Welding Code ~ Seismic Supplement
Table 1705A.2.1, 1705A.2.5, 1705.2.5
QCI1-—-2016: Specification for AWS Certification of Welding Inspectors
1705.2.5, 1705A.2.5

BHMA Builders Hardware Manufacturers’ Association
355 Lexington Avenue, 15th Floor
New York, NY 10017-6603

A 156.10—2011: Power Operated Pedestrian Doors
1010.1.4.2, 11B-404.2.9, 11B-404.3

A 156.19--2013; Standard for Power Assist and Low Energy Power Operated Doors
1010.1.4.2, 11B-404.2.9, 11B-404.3, 11B-408.3.2.1, 11B-409.3.1

A 156,27-—2011: Power and Manual Operated Revolving Pedestrian Doors

1010.1.4.1.1
A 156.38--2014: Low Energy Power Operated Sliding and Folding Doors
1010.1.4.2
CEN European Committee for Standardization (CEN)

Central Secretariat
Rue de Stassart 36
B-10 50 Brussels
EN 1081—98: Resilient Floor Coverings—Determination of the Electrical Resistance
406.7.1
BS EN 15250—2007: Slow Heat Release Appliances Fired by Solid Fuel Requirements and Test Methods
2112.2,2112.5
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CPA Composite Panel Association

194635 Deerfield Avenue, Suite 306
Leesburg, VA 20176
ANSI A135.4—2012: Basic Hardboard
1403.3.1, 2303.1.7
ANSI A135.5~2012: Prefinished Hardboard Paneling
2303.1.7,2304.7
ANSI A135.6—2012: Engineered Wood Siding
1403.3.2,2303.1.7
A208.1-—2016: Particleboard
2303.1.8,2303.1.8.1

CPSC Consumer Product Safety Commission
4330 East/West Highway
Bethesda, MD 20814
16 CFR Part 1201 (2002): Safety Standard for Architectural Glazing Material
2406.2, Table 2406.2(1), 2406.3.1, 2407.1, 2407.1 4.1, 2408.2.1, 2408.3, 2409.2, 2409.3.1, 2409.4.1
16 CFR Part 1209 (2002): Interim Safety Standard for Cellulose Insulation
720.6
16 CFR Part 1404 (2002): Cellulose Insulation
720.6

16 CFR Part 1500 (2609): Hazardous Substances and Articles; Administration and Enforcement Regulations
202

16 CFR Part 1500.44 (2009): Method for Determining Extremely Flammable and Flammable Solids
202

16 CFR Part 1507 (2002): Fireworks Devices
202

16 CFR Part 1630 (2007): Standard for the Surface Flammability of Carpets and Rugs
804.4.1

CSA Canadian Standards Association
8501 East Pleasant Valley Road
Cleveland, OH 44131-5516
AAMA/WDMA/CSA 101/1.8.2/A440-17; North American Fenestration Standard/Specifications for Windows, Doors and Unit Skylights
1709.5.1, 2405.5
ASME A17.1—2016/CSA B44-—16: Safety Code for Elevators and Escalators
907.3.3, 911.1.6, 1009.4.1, 1607.10.1, 3001.2, Table 3001.3, 3001.5, 3002.5, 3003.2, 3007.1,
3008.1.4, 3008.7.1
ASME A17.7—2007/CSA B44.7—07: Performance-based Safety Code for Elevators and Escalators
Table 3001.3, 3001.5, 3002.5

CSSB Cedar Shake & Shingle Bureau
P.O.Box 1178
Sumas, WA 98295-1178
C8SB—97: Grading and Packing Rules for Western Red Cedar Shakes and Western Red Shingles of the Cedar Shake and Shingle Bureau
Table 1507.8.5, Table 1507.9.6
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DASMA DASMA Door & Access Systems

Manufacturers Association
1300 Sumner Avenue
Cleveland, OH 44115-2851
ANSI/DASMA 103—2017: Standard for Counterbalance Systems on Residential Sectional Garage Doors
12104
ANSI/DASMA 107—2017: Room Fire Test Standard for Garage Doors Using Foam Plastic Insulation
2603.4.1.9
ANSI/DASMA 108--2017: Standard Method for Testing Sectional Garage Doors, Rolling Doors and Flexible Doors: Determination of
Structural Performance Under Uniform Static Air Pressure Difference
1709.5.2
ANSI/DASMA 115—2016: Standard Method for Testing Sectional Garage Doors, Rolling Doors and Flexible Doors: Determination of
Structural Performance Under Missile Impact and Cyclic Wind Pressure
1609.2.3

DOC U.S. Department of Commerce

National Institute of Standards and Technology
1401 Constitution Avenue NW
Washington, DC 20230

PS 1—09: Structural Plywood

2303.1.5, 2304.7, Table 2304.8(4), Table 2304.8(5), Table 2306.2(1), Table 2306.2(2)
PS 2--10: Performance Standard for Wood-based Structural-use Panels

2303.1.5, 2304.7, Table 2304.8(5), Table 2306.2(1), Table 2306.2(2)
PS 20—05: American Softwood Lumber Standard

202, 1810.3.2.4, 2303.1.1

D OL U.S. Department of Labor

Occupational Safety and Health Administration
c/o Superintendent of Documents

U.S. Government Printing Office

Washington, DC 20402-9325

29 CFR Part 1910.1000 (20153): Air Contaminants
202

DOTH U.S. Department of Transportation

Office of Hazardous Material Safety

1200 New lersey Avenue, SE

East Building, 2nd Floor

Washington, DC 20590

49 CFR Parts 100-185-2015: Hazardous Materials Regulations

202

49 CFR Parts 173.137—(2009): Shippers—General Requirements for Shipments and Packaging—Class 8—Assighment of Packing Group
202

49 CFR Parts 173-178—2015: Specification of Transportation of Explosive and Other Dangerous Articles, UN 0335, UN 0336
Shipping Containers
202

FEMA Federal Emergency Management Agency
Federal Center Plaza
500 C Street S.W.
Washington, DC 20472
FEMA-TB-11-01: Crawlspace Construction for Buildings Located in Special Flood Hazard Areas
1805.1.2.1
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FM FM Approvals

Headquarters Office
1151 Boston-Providence Turnpike
P.O. Box 9102
Norwood, MA 02062
FM 1950~—2016: American National Standard for Seismic Sway Braces for Pipe, Tubing and Conduit
1705A.13.2, 1705.13.2
3260—00: Radiant Energy-Sensing Fire Detectors for Automatic Fire Alarm Signaling.
3011—99: Approval Standard for Central Station Service for Fire Alarm and Protective Equipment Supervision
FM 4430—12: Approved Standard for Smoke and Heat Vents
910.3.2
4430—80: Acceptance Criteria for Smoke and Heat Vents
910.3.1
4430—2012: Approval Standard for Heat and Smoke Vents
910.3.1

4450—(1989): Approval Standard for Class 1 Insulated Steel Deck Roofs—with Supplements through July 1992
1509.2

4470—-2016: Approval Standard for Single-ply Polymer-modified Bitumen Sheet, Built-up Roof (BUR) and Liquid Applied Roof
Assemblies for Use in Class 1 and Noncombustible Roof Deck Construetion

1504.7
4474—2011: American National Standard for Evaluating the Simulated Wind Uplift Resistance of Roof Assemblies Using Static
Positive and/or Negative Differential Pressures

1504.3.1, 1504.3.2, 1504.3.3
4880--2015: Approval Standard for Class 1 Fire Rating of Building Panels or Interior Finish Materials

2603.4, 2603.9

GA Gypsum Association

6525 Belcrest Road, Suite 480
Hyatisville, MD 20782

GA 216—2016: Application and Finishing of Gypsum Panel Products
Table 2508.1, 2509.2

GA 660-—2015: Fire-resistance Design Manual, 21st Edition
Table 721.1(1), Table 721.1(2), Table 721.1(3)

HPVA Hardwood Plywood & Veneer Association
1825 Michael Faraday Drive
Reston, VA 20190
ANSI/HPVA HP-1-—2016: American National Standard for Hardwood and Decorative Plywood
2303.3,2304.7

I C C International Code Council, Inc.
500 New Jersey Ave NW
6th Floor
Washington, DC 20001
ICC 300—17: ICC Standard on Bleachers, Folding and Telescopic Seating and Grandstands
1029.1.1, 1029.7, Table 1607.1
ICC 400—17: Standard on Design and Construction of Log Structures
2302.2
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[ICC—continued

ICC 500-—14: ICC/NSSA Standard on the Design and Construction of Storm Shelters
202, 423.1, 423.2, 423.3, 423 4, 1604.5.1, 1604.10
1CC 600—14: Standard for Residential Construction in High-wind Regions
1609.1.1, 1609.1.1.1, 2308.2.4
ICC 900/SRCC 300—2015: Solar Thermal System Standard
KIGR A
1CC 901/SRCC 100--2015: Solar Thermal Collector Standard
311121
ICC-ES AC 01—18%: Acceptance Criteria for Expansion Anchors in Masonry Elements
1617A.1.19
ICC-ES AC 58—18%*: Acceptance Criteria for Adhesive Anchors in Masonry Elements
1617A.1.19
ICC-ES AC 70—18%: Acceptance Criteria for Fasteners Power-Driven into Concrete, Steel and Masonry Elements
1617A.1.20
ICC-ES AC 77: Acceptance Criteria for Smoke Containment Systems Used with Fire-resistance-rated
Elevator Hoistway Doors and Frames
707.14.1
ICC-ES AC 106—18%: Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry
1617A.1.19
ICC-ES AC 125—18%: Acceptance Criteria for Concrete, and Reinforced and Unreinforced Masonry Strengthening
Using Externally Bonded Fiber-Reinforced Polymer (FRP) Composite Systems
1911A.3, 1911.3
ICC-ES AC 156—18%: Acceptance Criteria for Seismic Certification by Shake-Table Testing of Nonstructural Components
1705A.13.3
ICC-ES AC 178—18%: Acceptance Criteria for Inspection and Verification of Concrete, and Reinforced and Unreinforced Masonry
Strengthening Using Fiber-Reinforced Polymer (FRP) Composite Systems
1911A.3, 1911.3
ICC-ES AC 193—18%*: Acceptance Criteria for Mechanical Anchors in Concrete Elements
1617A.1.19, 1901.3.2
ICC-ES AC 232—18%: Acceptance Criteria for Anchor Channels in Concrete Elements
1617A.1.19, 1901.3.2
ICC-ES AC 308—18*: Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements
1617A.1.19, 1901.3.3
ICC-ES AC 331: Acceptance Criteria for Smoke and Heat Vents
910.3.1
ICC-ES AC 358—18%: Acceptance Criteria for Helical Foundation Systems and Devices
1810A.3.1.5.1, 1810.3.1.5.1
ICC-ES AC 446—18%: Acceptance Criteria for Headed Cast-in Specialty Inserts in Concrete
1617A.1.19, 1901.3.2
SBCCI 85TD 11-—97: Test Standard for Determining Wind Resistance of Concrete or Clay Roof Tiles
1504.2.1.1, 1504.2.1.2

* Refers to International Building Code, 2018 as a reference standard.
8

ISO International Organization for Standardization
Chemin de Blandonnet 8

CP 401

1214 Vernier
Geneva, Switzerland

ISO 8115—86: Cotton Bales—Dimensions and Density
Table 307.1(1), Table 415.11.1.1.1

IS0 8336—09: Fiber-cement Flat Sheets—Product Specification and Test Methods
1403.10, 1404.16.1, 1404.16.2, Table 2509.2

ISO 9001—15: Quality Management Systems - Requirements
1705A.13.3
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MHI

ANSI MH29.1—08: Safety Requirements for Industrial Scissors Lifts
Table 3001.3

Material Handling Institute
8720 Red Oak Blvd. Suite 201
Charlotte, NC 28217

NAAMM

FP 1001—17: Guide Specifications for Design of Metal Flag Poles
1609.1.1

National Association of Architectural Metal Manufacturers
800 Roosevelt Road, Bldg. C, Suite 312
Glen Ellyn, IL 60137

NCMA

TEK 5--84(1996): Details for Concrete Masonry Fire Walls
Table 721.1(2)

National Concrete Masonry Association
13750 Sunrise Valley
Herndon, VA 22071-4662

NFPA

10-—-18: Standard for Portable Fire Extinguishers
906.2, 906.3.2, 906.3.4, Table 906.3(1), Table 906.3(2)

11—16: Standard for Low Expansion Foam

904.7

12—15: Standard on Carbon Dioxide Extinguishing Systems
904.8, 904.12

12A—15: Standard on Halon 1301 Fire Extinguishing Systems
904.9

13—16: Standard for Installation of Sprinkler Systems

National Fire Protection Association
1 Batterymarch Park
Quincy, MA 02169-7471

712.1.3.1,903.3.1.1, 903.3.2, 903.3.8.2, 903.3.8.5, 904.12, 905.3 .4, 907.6.4, 1019.3

*NFPA 13, Amended Sections as follows:

Revise Section 2.2 and add publications as follows:
2.2 NFPA Publications.

NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems, 2013 California edition.

Revise Section 8.15.1.2.15 as follows:

8.15.1.2.15 Exterior columns under 10 ft* (0.93m? in total area, formed by studs or wood joist, with no sources of ignition within the
column, supporting exterior canopies that are fully protected with a sprinkler system, shall not require sprinkler protection.

Revise Section 8.15.5.3 as follows:

8.15.5.3 Automatic sprinkler system. Automatic sprinklers shall not be required to be installed in the elevator hoistway, elevator machine
room, elevator machinery space, elevator control space, or elevator control room where all the following are met:

1. Approved smoke detectors shall be installed and connected to the building fire alarm system in accordance with Section 907 in the

area where the fire sprinkler was removed per this section.

2. Activation of any smoke detector located in the elevator hoistway, elevator machine room, elevator machinery space, elevator
control space, or elevator control room shall cause the actuation of the building fire alarm notification appliances in accordance

with Section 907.

3. Activation of any smoke detector located in the elevator hoistway, elevator machine room, elevator machinery space, elevator
control space, or elevator control room shall cause all elevators having any equipment located in that elevator hoistway, elevator
machine room, elevator machinery space, elevator control space, or elevator control room to recall nonstop to the appropriate
designated floor in accordance with CCR Title 8, Division 1, Chapter 4, Subchapter 6, Elevator Safety Orders.
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NFPA—continued

4. The elevator machine room, elevator machinery space, elevator control space, or elevator control room shall be enclosed with fire
barriers constructed in accordance with CBC Section 707 or horizontal assemblies constructed in accordance with CBC Section
712, or both. The fire-resistance rating shall not be less than the required rating of the hoistway enclosure served by the machinery.
Openings in the fire barriers shall be protected with assemblies having a fire protection rating not less than that required for the
hoistway enclosure doors. The exceptions to CBC Section 3005.4 shall not apply.

5. The building fire alarm system shall be monitored by an approved supervising station in accordance with Section 907.
6. An approved sign shall be permanently displayed in the room where the fire sprinkler was removed per this section in a
conspicuous location with a minimum of 1*/,-inch letters on a contrasting background, stating:

NO COMBUSTIBLE STORAGE
PERMITTED IN THIS ROOM
By Order of the Fire Marshal [or name of fire authority]
Add new Sections 8.15.5.6.1 as follows:
8.15.5.6.1 The sprinkler required at the 1op and bottom of the elevator hoistway by 8.15.5.6 shall not be required where permitted by
Chapter 30 of the California Building Code.
Revise Section 8.15.7.1°*% as follows:
8.15,7.1* Unless the requirements of 8.15.7.2 or 8.15.7.3 are met, sprinklers shall be installed under exterior roofs, canopies, porte-
cochere, baiconies, decks, or similar projections exceeding 4 ft (1.2 m) in width.
Revise Section 8.15.7.2* as follows:

8.15.7.2% Sprinklers shall be permitted to be omitted where the exterior canopies, roofs, portecocheres, balconies, decks, or similar
projections are constructed with materials that are noncombustible, limited-combustible, or fire retardant treated wood as defined in
NFPA 703, Standard for Fire Retardant-Treated Wood and Fire-Retardant Coatings for Building Materials.

Delete Section A.8.15.7.2 of Annex

Revise Section 8.15.7.3

8.15.7.3 Sprinklers shall be permitted to be omitted from below the canopies, roofs, balconies, decks, or similar projections are
combustible construction, provided the exposed finish material on the roof, or canopy is noncombustible, limited-combustible, or fire
retardant treated wood as defined in NFPA 703, Standard for Fire Retardant-Treated Wood and Fire-Retardant Coatings for Building
Materials, and the roofs, or canopies contains only sprinklered concealed spaces or any of the following unsprinklered combustible
concealed spaces:
(1) Combustible concealed spaces filled entirely with noncombustible insulation.
(2) Light or ordinary hazard occupancies where noncombustible or limited-combustible ceilings are directly attached to the botiom
of solid wood joists so as 1o create enclosed joist spaces 160 ff (4.5 m’) or less in volume, including space below insulation that is
laid directly on top or within the ceiling joists in an otherwise sprinklered attic [See 11.2.3.1.5.2(9)].

(3) Concealed spaces over isolated small roofs, or canopies not exceeding 55 ft* (5.1 nt’).
Delete language to section 8.15.7.4 and reserve section number.
8.15.7.4 Reserved.
Revise Annex Section A.8.15.7.5 as follows:
A.8.15.7.5 The presence of planters, newspaper machines and similar items, should not be considered storage.

Add Section 8.15.7.6 as follows:

8.15.7.6 Sprinklers may be omitted for following structures:
(1} Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined by the enforcing agency
prohibiting any use underneath including storage.

(2} Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and unobstructed openings
throughout the top of the array (horizontal plane) to allow heat and gases to escape, as determined by the enforcing agency.

Add new Sections 8.16.1.1.1.4 and 8.16.1.1.1.5 as follows:

8.16.1.1.1.4 Where a system includes floor control valves, a hydraulic design information sign containing information for the floor shall
be provided at each floor control valve. A hydraulic design information sign shall be provided for each area calculated. The installing
contractor shall identify a hydraulically designed sprinkler system with a permanently marked weatherproof metal or rigid plastic sign
secured with corrosion resistant wire, chain, or other approved means. Such signs shall be placed at the alarm valve, dry pipe valve,
preaction valve, or deluge valve supplying the corresponding hydraulically designed area.
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NFPA—continued

8.16.1.1.1.5 Control valves, check valves, drain valves, antifreeze valves shall be readily accessible for inspection, tesiing, and
maintenance. Valves located more than 7 feet above the finished floor shall be provided with a means of opening and closing the valve
Jfrom the floor level.

Add new Sections 8.16.1.6, 8.16.1.6.1, 8.16.1,6.1.1, 8.16.1.6.1.2, 8.16.1.6.1.3, 8.16.1.6.2, as follows:

8.16.1.6 Sectional Valves,

8.16.1.6.1 Private fire service main systems shall have sectional control valves at appropriate points in order to permit sectionalizing the
system in the event of a break or for the making of repairs or extensions.

8.16.1.6.1.1 Sectional control valves are not required when the fire service main system serves less than six fire appurtenances.
8.16.1.6.1.2 Sectional control valves shall be indicating valves in accordance with Section 6.6.1.3.

8.16.1.6.1.3 Sectional control valves shall be located so that no more than five fire appurtenances are affected by shut-down of any single
portion of the fire service main. Each fire hydrant, fire sprinkler system riser, and standpipe riser shall be considered a separate fire
appurtenance. In-rack sprinkler systems shall not be considered as a separate appurtenance.

8.16.1.6.1.4 The number of fire appurtenances between sectional control valves is allowed to be modified by the authority having
Jurisdiction.

8.16.1.6.2 A valve shall be provided on each bank where a main crosses a body of water or outside the building foundation(s) where the
main or section of main runs under a building,.

Add new Section 9.1.3.9.1.1 as follows:

9.1.3.9.1.1 Powder-driven studs used for attaching hangers 10 the building structure are prohibited in Seismic design Categories C, D, E
and F.

Revise Section 9.3.5.11.4 as follows:
9.3.5,11.4 Where threaded pipe is used for sway bracing, it shall have a wall thickness of not less than Schedule 40.

Replace Section 9.3.5.12.5 as follows:
9.3.5.12.5 Lag screws or power-driven fasteners shall not be used to attach braces to the building structure.

Replace Section 9.3.5.12.6 as follows:

9.3.5.12.6 Fastening methods other than those identified in 9.3.5.12 shall not apply to other fastening methods, which shall be acceptable for
use if certified by a registered professional engineer to support the loads determined in accordance with the criteria in 9.3.5.9. Caleulations
shall be submitted to the authority having jurisdiction.

Revise Section 9.3.5.12.8.4 as follows:

9.3.5.12.8.4 Concrete anchors other than those shown in Table 9.3.5.12.2(a) through Table 9.3.5.12.2(f) and identified in 9.3.5.11.11 shall
be acceptable for use where designed in accordance with the requirements of the building code and certified by a registered professional
engineer.

Revise Section 9.3.6.1(3) as follows:

9.3.6.1*%(3) No. 12, 440 b (200 Kg) wire installed at least 45 degrees from the vertical plane and anchored on both sides of the pipe. Powder-
driven fasteners for attaching restraint is allowed to be used provided that the restraint component does not support the dead load.

Revise Section 10.4.3.1.1 as follows:

10.4.3.1.1 Pipe joints shall not be located under foundation footings. The pipe under the building or building foundarion shall not contain
mechanical joints.

Exceptions:
1. Where allowed in accordance with Section 10.4.3.2.

2. Alternate designs may be utilized where designed by a registered professional engineer and approved by the enforcing
agency.

Revise Section 11.2.3.1.5.2(9) as follows:

11.2.3.1.5.2(9) Exterior columns under 10 ft* (0.93m?) in total area, formed by studs or wood joist, with no sources of ignition within the
column, supporting exterior canopies that are fully protected with a sprinkler system.
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Revise Section 11.2,3.2.3.1 as follows:

11.2.3.2.3.1 Where listed quick-response sprinklers, excluding extended coverage quick-response sprinklers, are used throughout a
system or portion of a system having the same hydraulic design basis, the system area of operation shall be permitted to be reduced
without revising the density as indicated in Figure 11.2.3.2.3.1 when all of the following conditions are satisfied:

(1) Wet pipe system

(2) Light hazard occupancy

(3) 20 ft (6.1 m) maximum ceiling height

{4) There are no unprotected ceiling pockets as allowed by 8.6.7 and 8.8.7 exceeding 32 f® (3 m%)
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Note: y = f——;——\ + 35
For ceiling height > 10 ftand S 20 ft, y = =% + 55
For ceiling height < 10 ft, y = 40 “
For ceiling height > 20 ft, y =0
For STunits, 1 fi=031m.
Revise Section 11.2.3.2.3.2 us follows:

11.2.3.2.3.2 The number of sprinklers in the design area shall never be less than seven.

Revise Section 12.1.1.2 as follows:

12.1.1.2 Early suppression fast-response (ESFR) sprinklers shall not be used in buildings with automatic heat or smoke venis unless the
vents use a standard-response operating mechanism with a minimum temperature rating of 360°F (182°C) or 100°F (56°C) above the
operating temperature of the sprinklers, whichever is higher.

JAdd Section 23.2.1.1 as follows:]

23.2.1.1% Where a waterflow test is used for the purposes of system design, the test shall be conducted no more than 42 § months prior to
working plan submittal unless otherwise approved by the authority having jurisdiction.

Revise Section 25.1 as follows:

25.1 Approval of Sprinkler Systems and Private Fire Service Mains. The installing contractor shall do the following:
(1) Notify the authority having jurisdiction and the property owner or property owner’s authorized representative of the time and date
testing will be performed.
(2) Perform all required testing (see Section 25.2).
(3) Complete and sign the appropriate contractor’s material and test certificate(s) (see Figure 25.1).
(4) Remove all caps and straps prior to placing the sprinkler system in service,
(5) Upon system acceptance by the authority having jurisdiction a label prescribed by Title 19 California Code of Regulations,
Chapter 5 shall be affixed to each system riser.

Revise Section 25.4 as follows:
25.4 Instructions. The installing contractor shall provide the property owner or the property owner’s authorized representative with the
following:
(1) All literature and instructions provided by the manufacturer describing proper operation and maintenance of any equipment and
devices installed.
(2) NFPA 25, Standard for the Inspection, testing, and maintenance of Water-Based Fire Protection Systems, 2013 California
Edition,
(3) Title 19, California Code of Regulations, Chapter 5, “Fire Extinguishing Systems.”
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Revise Section 25.5.1 as follows:

25.5.1 The installing contractor shall identify a hydraulically designed sprinkler system with a permanently marked weatherproof metal or
rigid plastic sign secured with corrosion resistant wire, chain, or other approved means. Such signs shall be placed at the alarm valve, dry
pipe valve, preaction valve, or deluge valve supplying the corresponding hydraulically designed area. Pipe schedule systems shall be
provided with a sign indicating that the system was designed and installed as a pipe schedule system and the hazard classification(s)
included in the design.

Revise Section 25.5.2 as follows:
25.5.2 The sign shall include the following information:
(1) Location of the design area or areas
(2) Discharge densities over the design area or areas
(3) Required flow and pressure of the system at the base of the riser.
(4) Occupancy classification or commodity classification and maximum permitted storage height and configuration
(5) Hose stream allowance included in addition to the sprinkler demand
(6) The name of the installing contractor
(7) Required flow and pressure of the system at the water supply source.
(8) Required flow and pressure of the system at the discharge side of the fire pump where a fire pump is installed.

(9) Type or types and number of sprinklers or nozzles installed including the orifice size, temperature rating, orientation, K-Factor,
sprinkler identification number (SIN) for sprinkler heads when applicable, and response type.

(10) The minimum discharge flow rate and pressure required from the hydraulically most demanding sprinkler.

(11) The required pressure settings for pressure reducing valves.

(12) For deluge sprinkler systems, the required flow and pressure at the hydraulically most demanding sprinkler or nozzle.
(13) The protection area per sprinkler based on the hydraulic calculations.

(14) The edition of NFPA 13 to which the system was designed and installed.

Revise Section 25.6.1 as follows:

25.6.1 The installing contractor shall provide a general information sign used to determine system design basis and information relevant to
the inspection, testing, and maintenance requirements required by NFPA 235, Standard for the Inspection, Testing, and Maintenance of
Water-Based Fire Protection Systems, 2013 California Edition.

13D—16: Standard for the Installation of Sprinkler Systems in One- and Two-family Dwellings and Manufactured Homes, as amended ™

620

903.3.1.3
*NFPA 13D, Amended Sections as follows:

Revise Section 6.2.2 to read as follows:

6.2.2 Where a well, pump, tank or combination thereof is the source of supply for a fire sprinkler system, the configuration for the system
shall be one of the following:

(1) The water supply shall serve both domestic and fire sprinkler systems.

(a) A test connection shall be provided downstream of the pump that creates a flow of water equal to the smallest sprinkler on
the system. The connection shall return water to the tank.

(b) Any disconnecting means for the pump shall be approved.

(c) A method for refilling the tank shall be piped to the tank.

(d) A method of seeing the water level in the tank shall be provided without having to open the tank.
{e) The pump shall not be permitted to sit directly on the floor.

(2) A stand-alone tank is permitted if the following conditions are met:

(a) The pump shall be connected to a 220-volt circuit breaker shared with a common household appliance (e.g., range, oven,
dryer),

(b) The pump shall be a stainless steel 240-volt pump,
(c) A valve shall be provided to exercise the pump. The discharge of the exercise valve shall drain to the tank, and
(d) A sign shall be provided stating: “Valve must be opened monthly for 5§ minutes.”

(e) A means for automatically refilling the tank level, so that the tank capacity will meet the required water supply duration in
minutes, shall be provided.
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(f) A test connection shall be provided downstream of the pump that creates a flow of water equal to the smallest sprinkler on
the system. The connection shall return water to the tank.

(g) Any disconnecting means for the pump shall be approved.

(h) A method for refilling the tank shall be piped to the tank.

(i) A method of seeing the water level in the tank shall be provided without having to open the tank.
(j) The pump shall not be permitted to sit directly on the floor.

Add new Section 6.2.2.1 as follows:

6.2.2.1 Where a fire sprinkler system is supplied by a stored water source with an automatically operated means of pressurizing the
system other than an electric pump, the water supply may serve the sprinkler system only.

Add new Section 6.2.4 as follows:

6.2.4 Where a water supply serves both domestic and fire sprinkler systems, 5 gpm (19 L/min) shall be added to the sprinkler system
demand at the point where the systems are connected, to determine the size of common piping and the size of the towl water supply
requirements where no provision is made to prevent flow into the domestic water system upon operation of a sprinkler. For multipurpose
piping systems, the 5 gpm (19 L/min) demand shall be added at the domestic connection nearest the design area. This demand may be
split between two domestic connections at 2.5 gpm (10 L/min) each.

Revise Section 8.3.4 as follows:

8.3.4* Sprinklers shall not be required in detached garages, open attached porches, carports with no habitable space above, and similar
structures.

Add new Sections 8.3.10 and 8.3.10.1 as follows:

8.3.10 Solar photovoltaic panel structures
8.3.10.1 Sprinklers shall be permitted to be omitted from the following structures:

(1) Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined by the enforcing agency
prohibiting any use underneath including storage,

(2) Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and wnobstructed openings
throughout the top of the array (horizontal plane) to allow heat and gases to escape, as determined by the enforcing agency.

13R—16: Standard for the Installation of Sprinkler Systems in Low-rise Residential Occupancies
903.3.1.2,903.3.5.2,903 4
*NFPA 13R, Amended Sections as follows:
Revise Section 2.2 and add publications as follows:

2.2 NFPA Publications.
NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Sysiems, 2013 California edition.

Add new Sections 6.6.10 and 6.10.1 as follows:

6.6.10 Solar photovoltaic panel structures

6.6.10.1 Sprinklers shall be permitted to be omitted from the following structures:
(1) Solar photovoltaic panel structures with no use underneath. Signs may be provided, as determined by the enforcing agency
prohibiting any use underneath including storage.
(2} Solar photovoltaic (PV) panels supported by framing that have sufficient uniformly distributed and unobstructed openings
throughout the top of the array (horizontal plane) to allow heat and gases to escape, as determined by the enforcing agency.

Revise Section 11.4 as follows:

11.4 Instructions.

The installing contractor shall provide the property owner or the property owner's authorized representative with the following:
(1) All literature and instructions provided by the manufacturer describing proper operation and maintenance of any equipment and
devices installed.

(2) NFPA 25, Srandard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems 2013 California
Edition and Title 19, California Code of Regulations, Chapter 5.

(3) Once the system is accepted by the authority having jurisdiction a laubel as prescribed by Title 19, California Code of
Regulations, Chapter 5, shall be affixed to each system riser.
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14—16: Standard for the Installation of Standpipe and Hose System, as amended*
905.2,905.3.4, 905.4.2, 905.6.2, 905.8

*NFPA 14, Amended Sections as follows:

Replace Section 6.3.7.1

6.3.7.1 System water supply valves, isolation control valves, and other valves in fire mains shall be supervised in an approved manner in
the open position by one of the following methods:

(1) Where a building has a fire alarm system or a sprinkler monitoring system installed, the valve shall be supervised by:
(a) a central station, proprietary, or remote supervising station, or
(b) a local signaling service that initiates an audible signal at a constantly attended location.

(2) Where a building does not have a fire alarm system or a sprinkler monitoring system installed, the valve shall be supervised by:
(a) Locking the valves in the open position, or

(b) Sealing of valves and an approved weekly recorded inspection where valves are located within fenced enclosures under the
control of the owner.

16—15: Standard for the Installation of Foam-water Sprinkler and Foam-water Spray Systems
904.7,904.12

17—17: Standard for Dry Chemical Extinguishing Systems
904.6,904.12

17A—17: Standard for Wet Chemical Extinguishing Systems
904.5,904.12

20—16: Standard for the Installation of Stationary Pumps for Fire Protection
412.2.4.1,913.1,913.2,913.2.1,913.5

24—-16: Installation of Private Fire Service Mains and Their Appurtenances, as amended®
*NFPA 24, Amended Sections as follows:

Amend Section 4.2.1 as follows:

Section 4.2.1. Installation work shall be done by fully experienced and responsible contractors. Contractors shall be appropriately
licensed in the State of California to install private fire service mains and their appurtenances.

Revise Section 4.2.2 as follows:

4.2.2 Installation or modification of private fire service mains shall not begin until plans are approved and appropriate permits secured
Sfrom the authority having jurisdiction.

Add Section 4,2.2.1 as follows:

4.2.2.1 As approved by the authority having jurisdiciion, emergency repair of existing system may start immediately, with plans being
submitted to the authority having jurisdiction within 96 hours from the start of the repair work.

Revise Section 5.9.5.1 as follows:

5.9.5.1 Fire department connections shall be on the street side of buildings and as approved by the authority having jurisdiction.
Add Sections 6.6.1.1, 6.6.1.2, 6.6.1.3 and 6.6.1.4 as follows:

6.6.1.1 Sectional control valves are not required when the fire service main system serves less than six fire appurtenances.
6.6.1.2 Sectional control valves shall be indicating valves in accordance with NFPA 13, Section 6.7.1.3.

6.6.1.3 Sectionai control valves shall be located so that no more than five fire appurtenances are affected by shur-down of any single
portion of the fire service main. Each fire hydrant, fire sprinkler system riser, and standpipe riser shall be considered a separate fire
appurtenance. In-rack sprinkler systems shall not be considered as a separate appurtenance.

6.6.1.4 The number of fire appurtenances between sectional control valves is allowed to be modified by the authority having jurisdiction.

Revise Section 10.4.3.1.1 as follows:

10.4.3.1.1 Pipe joints shall not be located under foundation footings. The pipe under the building or building foundation shall not contain
mechanical joints.

Exceptions:
1. Where allowed in accordance with 10.4.3.2.
2, Alternate designs may be utilized where designed by a registered professional engineer and approved by the enforcing agency.
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Revise Section 10.9.1 as follows:

10.9.1 Backfill shall be well tamped in layers or puddle under and around pipes to prevent settlement or lateral movement. Backfill shall
consist of clean fill sand or pea gravel to a minimum 6” below and to a minimum of 12" above the pipe and shall contain no ashes,
cinders, refuse, organic matter, or other corrosive materials. Other backfill materials and methods are permitted where designed by a
registered professional engineer and approved by ihe enforcing agency.

25—13: CACalifornia NFPA 25 Edition (Based on the 2011 Edition) Inspection, Testing and Maintenance of Water-based Fire Protection Systems
Chapter 31F

30—18: Flammable and Combustible Liquids Code
415.6, 507.8.1.1.1, 507.8.1.1.2

306A—18: Code for Motor Fuel Dispensing Facilities and Repair Garages
406.2.9.2

31-—16: Standard for the Installation of Oil-burning Equipment
2113.15

32—16: Standard for Dry Cleaning Plants, as amended*
415.9.3,2101.1.1

*NFPA 32, Amended Sections as follows:
Delete the following publications from Section 2.2;

2.2 NFPA Publications.

NFPA 10, Swandard for Portable Fire Extinguishers, 2010 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems,
2011 edition.

NFPA 70, National Electrical Code®, 2011 edition.

NEPA 101°, Life Safety Code®, 2009 edition,

NFPA 5000%, Building Construction and Safety Code®, 2009 edition.

Revise Section 4.4.1.1 as follows:

4.4.1.1 General building and structure design and construction shall be in accordance with California Building Code.
Delete language to Sections 4.4.1.2 and 4.4.1.3 and reserve section numbers.

4.4.1.2 Reserved

4.4.1.3 Reserved

Revise Section 4.4.4 as follows:
4.4.4 Means of Egress. Means of egress shall conform with the provisions of the California Building Code.

Revise Section 4.6.2 as follows:

4.6.2 Automatic Sprinkler Systems. Where required by this standard, automatic sprinkler systems shall be installed in accordance with
NFPA 13, Standard for the Installation of Sprinkler Systems, and periodically inspected, tested, and maintained in accordance with
California Code of Regulations, Title 19, Division 1, Chapter 5.

Revise Section 4.6.4 as follows:
4.6.4 Portable Fire Extinguishers. Suitable numbers and types of portable fire extinguishers shall be installed and maintained
throughout the drycleaning plant in accordance with California Code of Regulations, Title 19, Division 1, Chapter 3.
Revise Section 7.3.2 as follows:
7.3.2 Electrical Installations. Electrical equipment and wiring in a Type 1I drycleaning room shall comply with the provisions of
California Electrical Code, for use in Class 1, Division 2 hazardous locations.
37—15: Installation and Use of Stationary Combustion Engines and Gas Turbines
40—16: Standard for the Storage and Handling of Cellulose Nitrate Film
409.1
45--15: Standard on Fire Protection Laboratories Using Chemicals (2015 Edition)
428.3.7
54—15: National Fuel Gas Code
58-—17: Liquefied Petroleum Gas Code
4159.2
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61—17: Standard for the Prevention of Fires and Dust Explosions in Agricultural and Food Product Facilities

426.1

70-—17: National Electrical Code

108.3, 406.2.7, 406.2.9, 412.5.7, 415.11.1.8, Table 509, 904.3.1, 907.6.1, 909.12.2, 909.16.3, 910.4.6,
1204.4.1, 2701.1, 2702.1.3, 3111.3

72—16: National Fire Alarm and Signaling Code, as amended*

624

407.4.4.3,407.4.4.5, 407.4.4.5.1,901.6,903.4.1, 904.3.5, 907.1.2, 907.2, 907.2.6, 907.2.9.3, 907.2.10,
907.2.12.2, 907.3, 907.3.3, 907.3.4, 907.5.2.1.2, 907.5.2.2, 907.5.2.2.5, 907.6, 907.6.1, 907.6.2,
907.6.6, 907.7, 907.7.1, 907.7.2,911.1.6, 917.1, 2702.2.4, 3005.5, 3007.7

*NFPA 72, Amended Sections as follows:

Revise Section 10.3.1 as follows:

10.3.1 Equipment constructed and installed in conformity with this Code shall be listed for the purpose for which it is used. Fire alarm
systems and components shall be California State Fire Marshal approved and listed in accordance with California Code of Regulations,
Title 19, Division 1.

Revise Section 10.3.3 as follows:

10.3.3 All devices and appliances that receive their power {rom the initiating device circuit or signaling line circuit of a control unit shall
be California State Fire Marshal listed for use with the control unit.

Revise Section 10.7.1 as follows:

10.7.1 Where approved by the authority having jurisdiction, ECS priority signals when evaluated by stakeholders through risk analysis in
accordance with 24.3.11 shall be permitted to take precedence over all other signals.

Revise Section 12.3.8.1 as follows:

12.3.8.1 The outgoing and return (redundant) circuit conductors shall be permitted in the same cable assembly (i.e., multiconductor
cable), enclosure, or raceway only under the following conditions:

(1) For a distance not to exceed 10 ft (3.0 m) where the outgoing and return conductors enter or exit the initiating device, notification
appliance, or control unit enclosures.

(2) Single drops installed in the raceway to individual devices or appliances.

(3y*In a single room not exceeding 1000 £t (93 m?) in area, a drop installed in the raceway to multiple devices or appliances that
does not include any emergency control function devices.

(4) Where the vertically run conductors are contained in a 2-hour rated cable assembly, or enclosed (installed) in a 2-hour rated
enclosure or a listed circuit integrity (C.1.) cable, which meets or exceeds a 2-hour fire-resistive rating.

Revise Section 14.4.6.1 as follows:

14.4.6.1 Testing. Household fire alarm systems shall be tested in accordance with the manufacturer’s published instructions according to
the methods of Table 14.4.3,2,

Revise Section 17.15 as follows:

17.15 Fire Extinguisher Electronic Monitoring Device. A fire extinguisher electronic monitoring device shall indicate those conditions
for a specific fire extinguisher required by California Code of Regulations, Title 19, Division 1, Chapter 1, Section 574.2 (¢) and
California Fire Code to a fire alarm control unit.

Revise Section 21.3.6 as follows:

21.3.6 Smoke detectors shall not be installed in unsprinklered elevator hoistways unless they are installed to activate the elevator hoistway
smoke relief equipment or where required by Chapter 30 of the California Building Code.

Revise Section 12.3.7 as follows:

12,3.7 (4) Where the vertically run conductors are contained in a 2-hour rated cable assembly, or enclosed (installed) in a 2-hour rated
enclosure or a listed circuit integrity (C.L) cable, which meets or exceeds a 2-hour fire resistive rating.

Revise Section 23.8.5.1.2 as follows:

23.8.5.1.2 Where connected to a supervising station, fire alarm systems employing automatic fire detectors or waterflow detection devices
shall include a manual fire alarm box to initiate a signal to the supervising station.

Exception: Fire alarm systems dedicated to elevator recall control, supervisory service and fire sprinkler monitoring as permitted in
section 21.3 of NFPA 72.
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Revise Section 23.8.5.4.1 as follows:
23.8.5.4.1 Systems equipped with alarm verification features shall be permitted under the following conditions:

(1) The alarm verification feature is not initially enabled unless conditions or occupant activities that are expected to cause nuisance
alarms are anticipated in the area that is protected by the smoke detectors. Enabling of the alarm verification feature shall be
protected by password or limited access.

(2) A smoke detector that is continuously subjected to a smoke concentration above alarm threshold does not delay the system
functions of Sections 10.7 through 10.16, 23.8.1.1, or 21.2.1 by more than 30 seconds.

(3) Actuation of an alarm-initiating device other than a smoke detector causes the system functions of Sections 10.7 through 10.16,
23.8.1.1, or 21.2.1 without additional delay.

(4) The current status of the alarm verification feature is shown on the record of completion (see Figure 7.8.2(a), Item 4.3),
(3) Operation of a patient room smoke detector in I-2 and R-2.1 occupancies shall not include an alarm verification feature.

Revise Section 29.3.1 as follows:

29.3.1 All devices, combinations of devices, and equipment to be installed in conformity with this chapter shall be approved and listed by
the California State Fire Marshal for the purposes for which they are intended.

Revise Section 29.5.2.1.1 as follows:

29.5.2.1.1* Smoke and Heat Alarms. Unless exempted by applicable laws, codes, or standards, smoke or heat alarms used to provide a
fire-warning function, and when two or more alarms are installed within a dwelling unit, suite of rooms, or similar area, shall be arranged
so that the operation of any smoke or heat alarm causes all alarms within these locations to sound.

Note: Exception to 29.5.2.1.1 not adopted by the SFM.

Add Section 29.7.2.1 as follows:
29.7.2.1 The alarm verification feature shall not be used for household fire warning equipment.

Add Section 29.7.6.7.1 as follows:
29.7.6.7.1 The alarm verification feature shall not be used for household fire warning equipment.

Revise Section 23.8.3.4 as follows:
29.8.3.4 Specific location requirements. The installation of smoke alarms and smoke detectors shall comply with the following
requirements:
(1) Smoke alarms and smoke detectors shall not be located where ambient conditions, including humidity and temperature, are
outside the limits specified by the manufacturer's published instructions.
(2) Smoke alarms and smoke detectors shall not be located within unfinished attics or garages or in other spaces where temperatures
can fall below 40°F (4°C} or exceed 100°F (38°C).
(3} Where the mounting surface could become considerably warmer or cooler than the room, such as a poorly insulated ceiling
below an unfinished attic or an exterior wall, smoke alarms and smoke detectors shall be mounted on an inside wall.
(4) Smoke alarms or smoke detectors shall be installed a minimum of 20 feet horizontal distance from a permanently installed
cooking appliance.
Exceptions: lonization smoke alarms with an alarm silencing switch or photoelectric smoke alarms shall be permitted to be
installed 10 feet (3 m) or greater from a permanently installed cooking appliance.

Photoelectric smoke alarms shall be permitted to be installed greater than 6 feet (1.8 m) from a permanently installed cooking
appliance where the kitchen or cooking area and adjacent spaces have no clear interior partitions and the 10 ft distances would
prohibit the placement of a smoke alarm or smoke detector required by other sections of the code.

Smoke alarns listed for use in close proximity to a permanently installed cooking appliance.

(5) Effective January 1, 2016, smoke alarms and smoke detectors used in househeld fire alarm systems installed between 6 ft (1.8 m)
and 20 ft (6.1 m) along a horizontal flow path from a stationary or fixed cooking appliance shall be listed for resistance to common
nuisance sources from cooking.

(6) Installation near bathrooms. Smoke alarms shall be installed not less than a 3-foot (0.91 m) horizontal distance from the door or
opening of a bathroom that contains a bathtub or shower unless this would prevent placement of a smoke alarm required by other
sections of the code.

(7) Smoke alarms and smoke detectors shall not be installed within a 36 in. (910 mnt) horizontal path from the supply registers of a
forced air heating or cooling system and shall be installed outside of the direct airflow from those registers.

(8) Smoke alarms and smoke detectors shall not be installed within a 36 in. (910 mm) horizontal path from the tip of the blade of a
ceiling-suspended (paddle) fan.

(9) Where stairs lead to other occupied levels, a smoke alarm or smoke detector shall be located so that smoke rising in the stairway
cannot be prevented from reaching the smoke alarm or smoke detector by an intervening door or obstruction.
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(10) For stairways leading up from a basement, smoke alarms or smoke detectors shall be located on the basement ceiling near the
entry to the stairs.

(11) For tray-shaped ceilings (coffered ceilings), smoke alarms and smoke detectors shall be installed on the highest portion of the
ceiling or on the sloped portion of the ceiling within 12 in. (300 mm) vertically down from the highest point.

(12) Smoke alarms and detectors installed in rooms with joists or beams shall comply with the requirements of 17.7.3.2.4 of NFPA 72.
(13) Heat alarms and detectors installed in rooms with joists or beams shall comply with the requirements of 17.6.3 of NFPA 72.

80—16: Standard for Fire Doors and Other Opening Protectives
410.2.5,509.4.2, 716.1, 716.2.5.1,716.2.6.4, 716.2.9, 716.3.4.1, 716.3.5, 1010.1.4.3

82—14: Standard on Incinerators and Waste and Linen Handling Systems and Equipment

713.13

85—15: Boiler and Combustion System Hazards Code
426.1

92-—15: Standard for Smoke Control Systems
909.7, 909.8

99-—18: Health Care Facilities Code
407.11, 422.6, 425.1
101—18: Life Safety Code
1029.6.2

105—16: Standard for Smoke Door Assemblies and Other Opening Protectives
405.4.2,710.5.2.2,716.2.10, 909.20.4.1

110—16: Standard for Emergency and Standby Power Systems
2702.1.3

111—13: Standard on Stored Electrical Energy Emergency and Standby Power Systems
2702.1.3

120—135: Standard for Fire Prevention and Control in Coal Mines
426.1

130—14: Standard for Fived Guideway Transit and Passenger Rail Systems
443
*NFPA 130, Amended Sections as follows:
Amend Section 2.2 and amend publications to read as follows:
2.2 NFPA Publications.
NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems, 2013 California edition.
Amend Section 3.3.44.2 and amend publications to read as follows:

3.3.44.2* Open Station. A station that is constructed such that it is directly open to the atmosphere and smoke and heat are allowed to
disperse directly into the atmosphere.

The following enclosed areas in open stations are permitted:
1. Ticket/pass booths not exceeding 150 square feet (13.9 m?) in area.

2. Mechanical and electrical spaces typically not used for human occupancy and necessary for the operation of a fixed guideway
transit system. Such spaces shall be limited to two per level,

3. Restrooms not exceeding 150 square feet (13.9 n?) in area. A maximuwm of four restrooms are permitted per level.
Add a new definition as 3.3.44.3 to read as follows:
3.3.44.1.1 Underground Station. A station or portion thereof that is located beneath the surface of the earth or of the water.
Amend Section 5.2.2.1 to read as follows:

5.2.2.1 Building construction for all new enclosed stations shall be not less than Type IA, Type IB or Type 1A construction and shall not
exceed in area or height the limits specified in the California Building Code Table 503, for the station configuration or as determined by
fire hazard analysis of potential fire exposure hazards to the structure.

Add Section 5.2.2.1.1 ~5.2,2.1,3 to read as follows:

5.2.2.1.1 Underground stations shall be a minimum Type IA or Type IB constructions.

5.2.2.1.2 Open stations may be of Type IIB construction and shall not exceed in area or height as required by Table 503 for Type IIA.
5.2.2.1.3 Open at grade stations may be of any construction type allowed by the California Building Code.
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Delete Section 5.2.2.2.

Amend Section 5.2,4.3 to read as follows:
5.2.4.3 Ancillary Spaces. Fire resistance ratings of separations between ancillary occupancies shall be established as required by the
California Building Code.
Amend Section 5.2.4.3.1 to read as follows:
5.2.4.3.1 The following areas shall be separated by a two-hour fire barrier:
1. Electrical control rooms, auxiliary electrical rooms and associated battery rooms
2. Trash rooms
3. Train control rooms and associated battery rooms
4. Fan rooms
5. Emergency generator rooms

Amend Section 5.2.4.5 to read as follows:

5.2.4.5* Separation Between System and Nonsystem Qccupancies. All station public areas shall be fire separated from adjacent non-
system occupancies by a one hour fire barrier, unless otherwise required by other provisions of the California Building Code.

Amend Section 5.3,1.1 to read as follows:

5.3.1.1 The provisions for means of egress for a station shall comply with Chapter 10 of the California Building Code, except as herein
modified.

Amend Section 5.3.2.1 to read as follows:

5.3.2.1* The occupant load for a station shall be based on the train load of trains simultaneously entering the station on all tracks in
normal traffic direction plus the simultaneous entraining load awaiting trains.

(1) The train load shall consider only one train at any one track.

(2) The basis for calculating train and entraining loads shall be the peak period ridership figures as projected for design of a new
system or as updated for an operating system.

(3) Exiting shall be provided for occupant loads recalculated upon increase in service and/ or every five years.

Amend Section 5.3.3.5 to read as follows:

5.3.3.5 Travel Distance. The maximum travel distance on the platform to a point at which a means of egress route leaves the platform
shall not exceed 97 440 nun (300 feet).

Amend Section 5.3.3.7 to read as follows:

5.3.3.7 Alternate Egress. At least two means of egress remote from each other shall be provided from each station platform as follows:

(1)*A means of egress used as a public circulation route shall be permitted to provide more than 50 percent of the required egress
capacity from a station platform or other location.

(2) Means of egress from separate platforms shall be permitted to converge.

(3) Where means of egress routes from separate platforms converge, the subsequent capacity of the egress route shall be sufficient to
maintain the required evacuation time from the incident platform.

(4) Enclosed station platforms shall have a minimum of one exit within 2.5 times the least width of the enclosed station platform up
to a maximum of 50 feet (insert mm) from each end.

{5) Routes from platform ends into the underground guideway shall not be considered as exits for calculating exiting requirements.

Amend Section 5.3.11.1 to read as follows:

5.3.11.1 Hlumination of the means of egress in stations, including escalators that are considered a means of egress, shall be in accordance
with Chapter 10 of the California Building Code.

Amend Section 5.3.11.2 to read as follows:

5.3.11.2 Means of egress, including escalators considered as means of egress, shall be provided with a system of emergency lighting in
accordance with Chapter 10 of the California Building Code.

Amend Section 5.4.1.1 to read as follows:

5.4.1.1 Enclosed stations shall be provided with a fire command center in accordance with Section 911.1.1 through 911.5 of the California
Building Code.

Amend Section 5.4.4.1 to read as follows:
5.4.4.1% An automatic sprinkler protection system shall be provided where required by Section 903 of the California Building Code.
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Delete Section 5.4.4.2,

Amend Section 5.4.5.1 to read as follows:

5.4.5.1% Class 1 standpipes shall be installed where required by Chapter 9 of the California Building Code in accordance with NFPA 14
except as modified herein,

Amend Section 7.3.2.1 to read as follows:

7.3.2.1 The fan inlet airflow hot temperature shall be determined by an engineering analysis, however, this temperature shall not be less
than 482°C (250°F). Ventilation fans and related components shall be capable of withstanding the maximum anticipated plus/minus
pressure transients induced by train operations.

Add Section 7.6.1.1 to read as follows:
7.6.1.1 Ventilation of stations shall not terminate at grade on any vehicle roadway.
Amend Section 7.7.1 to read as follows:

7.7.1 Operation of the emergency ventilation system components shall be capable of automatic and manual initiation in accordance with
909.12.3 of the California Building Code.

Amend Section 7.8.1 to read as follows:

7.8.1 The design of the power for the emergency ventilation system shall comply with the requirements of Article 700 of the California
Electrical Code and Section 909 of the California Building Code.

170—18: Standard for Fire Safety and Emergency Symbols

1025.2.6.1

211—16: Standard for Chimneys, Fireplaces, Vents and Solid Fuel-burning Appliances
2112.5

221—18: Standard for High Challenge Fire Walls, Fire Walls and Fire Barrier Walls
706.2

252—17: Standard Methods of Fire Tests of Door Assemblies
Table 716.1(1), 716.1.1,716.1.2.2.1,716.2.1.1,716.2.1.2,716.2.2.1,716.2.2.2,716.2.2.3.1,716.2.5.1.1
253—15: Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using a Radiant Heat Energy Source
406.2.4, 424.2, 804.2, 804.3
257—17: Standard for Fire Test for Window and Glass Block Assemblies
Table 716.1(1), 716.1.1, 716.1.2.2.2, T716.2.1.3, 716.3.1.1, 716.3.1.2, 716.3.2.1.3, 716.3 .4
259—18: Standard Test Method for Potential Heat of Building Materials
2603.4.1.10. 2603.5.3
265—15: Standard Methods of Fire Tests for Evaluating Room Fire Growth Contribution of Textile Wall Coverings on Full Height
Panels and Walls
803.5.1, 803.5.1.1
268-~17: Standard Test Method for Determining Ignitability of Exterior Wall Assemblies Using a Radiant Heat Energy Source
1405.1.1.1, 1405.1.1.1.1, 1405.1.1.1.2, 2603.5.7
275—17: Standard Method of Fire Tests for the Evaluation of Thermal Barriers
1406.10.2, 1408.10.2, 2603.4
276—15: Standard Method of Fire Tests for Determining the Heat Release Rate of Roofing Assemblies with Combustible Above-deck
Roofing Components
1508.1, 2603.3, 2603.4.1.5
285--17: Standard Fire Test Method for the Evaluation of Fire Propagation Characteristics of Exterior Nonload-bearing Wall
Assemblies Containing Combustible Components
718.2.6, 1402.5, 1406.10.4, 1408.10.4, 1510.6.2, 2603.5.5
286—15: Standard Methods of Fire Test for Evaluating Contribution of Wall and Ceiling Interior Finish to Room Fire Growth
402.6.4.4, 803.1.1, 803.1.1.1, 803.11, 803.12, 803.13, 1406.10.3, 2603.7, 2603.9, 2604.2.4, 2614.4, 3105.3
288—17: Standard Methods of Fire Tests of Horizontal Fire Door Assemblies Installed in Horizontal in Fire-resistance-rated Floor Systems
712.1.13.1
289—18: Standard Method of Fire Test for Individual Fuel Packages
402.6.2, 402.6.4.5, 424.2, 806.4
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409-—16: Standard for Aircraft Hangars
412.3.6, Table 412.3.6,412.3.6.1, 412.5.5
418—16: Standard for Heliports
412.7.4
484—18: Standard for Combustible Metals
426.1
502—14: Standard for Road Tunnels, Bridges, and Other Limited Access Highways
429
652—16: Standard on the Fundamentals of Combustible Dust
426.1

REFERENCED STANDARDS

654—17: Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing and Handling of Combustible

Particulate Solids
426.1

655—17: Standard for the Prevention of Sulfur Fires and Explosions
426.1

664—17: Standard for the Prevention of Fires and Explosions in Wood Processing and Woodworking Facilities

426.1

701—15: Standard Methods of Fire Tests for Flame Propagation of Textiles and Films
410.2.6, 424.2, 806.4, 3102.3, 3102.3.1, 3102.6.1.1, 3105.3

704-—17: Standard System for the Identification of the Hazards of Materials for Emergency Response

202,4155.2

720-—15: Standard for the Instailation of Carbon Monoxide (CO) Detection and Warning Equipment

9154.1,915.6,915.7

750—15: Standard on Water Mist Fire Protection Systems
202, 904.11.1.1,904.12

1124—17: Code for the Manufacture, Transportation and Storage and Retail Sales of Fireworks and Pyrotechnic Articles

415.6.1.1

2001—15: Standard on Clean Agent Fire Extinguishing Systems, as amended*
904.10

*NFPA 2001, Amended Sections as follows:
Add Sections 4.3.5.1.1 and 4.3.5.2.1 to read as follows:

4.3.5.1.1 Alarms signals from the fire extinguishing system shall not interfere with the building fire alarm signal.

4.3.5.2.1 The lens on visual appliances shall be “red” in color.
Exception: Other lens colors are permitted where approved by the enforcing agency.

2010—135: Standard for Fixed Aerosol Fire-extinguishing Systems
904.14

PCI

MNL 124—11: Design for Fire Resistance of Precast Prestressed Concrete
722.2.3.1

MNL 128-01: Recommended Practice for Glass Fiber Reinforced Concrete Panels
1903.3

MNL 120—17: PCI Design Handbook 8th Edition
1905A.1.1, 1905A.1.2
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P TI Post-Tensioning Institute
38800 Country Club Drive
Farmington Hills, MI 48331
PTI DC35.1—14: Recommendations for Prestressed Rock and Soil Anchors
I810A.3.104, I811A.2, 1812A.4, 1812A.5, 1810.3.10.4.1, 1811.2, 1812.4, 1812.5,1813.2

PTIDC—10.5-12: Standard Requirements for Design and Analysis of Shallow Concrete Foundations on Expansive Soils
1808.6.2

RMI Rack Manufacturers Institute

8720 Red Oak Boulevard, Suite 201
Charlotte, NC 28217

ANSI/MH16.1—12: Specification for Design, Testing and Utilization of Industrial Steel Storage Racks

2209.1
ANSI/MH16.3—16: Specification for the Design, Testing and Utilization of Industrial Steel Cantilevered Storage Racks
2209.2
SB CA Structural Building Components Association

6300 Enterprise Lane
Madison, WI 53719
ANSV/FS 100-12: Standard Requirements for Wind Pressure Resistance of Foam Plastic Insulating Sheathing Used in Exterior Wall
Covering Assemblies
2603.10

SDI Steel Deck Institute

2661 Clearview Road #3
Allison Park, PA 15101

SDI NC—2017: Standard for Nencomposite Steel Floor Deck
2210.1.1.1

SDI RD—2017: Standard for Steel Roof Deck
2210.1.1.2

SDI-C—2017; Standard for Composite Steel Floor Deck—Slabs
2210.1.1.3

SDI-QA/QC—2017: Standard for Quality Control and Quality Assurance for Installation of Steel Deck
1705.2.2

SF M State of California

Department of Forestry and Fire Protection
Office of the State Fire Marshal
P.O. Box 944246
Sacramento, CA 94246-2460
12-3: Releasing Systems for Security Bars in Dwellings
1029.4
12-7-3: Fire-testing Furnaces
NA
12-7A-1: Exterior Wall Siding and Sheathing
703A.7, 707A.2
12-7A-2: Exterior Window
703A.7, 708A.2.1
12-7A-3: Under Eave
703A.7, 707A.8
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SFM—continued

12-7A-4: Decking
703A.7, 7094.3
12-7A-4A: Decking Alternate Method A
703A.7, 709A.3
12-7A-5: Ignition Resistant Building Material
703A.7, 709A.3
12-8-100: Room Fire Tests for Wall and Ceiling Materials
NA
12-10-1: Power Operated Exit Doors
NA
12-10-2; Single Point Latching or Locking Devices
NA
12-10-3: Emergency Exit and Panic Hardware
NA
(The Office of the State Fire Marshal standards referred to above are found in the California Code of Regulations, Title 24, Part 12.)

SJ I Steel Joist Institute

234 W, Cheves Street
Florence, SC 29501
SJI 100—18: 44th Edition Standard Specification Load Tables and Weight Tables for Steel Joists and Joist Girders K-Series, LH-
Series, DHL-Series, Joist Girders
1604.3.3, 2203.2, 2207.1
SJ1 200—15: Standard Specification for Composite Steel Joists, CJ-Series
1604.3.3, 2203.2, 2207.1

SPRI Single-Ply Roofing Institute

465 Waverly Oaks Road, Suite 421
Waltham, MA 02452
ANSUSPRI/FM 4435-ES-1—11: Wind Test Design Standard for Edge Systems Used with Low Slope Roofing Systems
1504.5
ANSVSPRI RP-4—13: Wind Design Guide for Ballasted Single-ply Roofing Systems
1504.4
ANSI/SPRI VF1-—10: External Fire Design Standard for Vegetative Roofs
1505.10

SRCC Solar Rating & Certification Corporation
400 High Point Drive, Suite 400
Cocoa, FL 32926

ICC 900/SRCC 360—2015; Solar Thermal System Standard

3111.2.1
ICC 901/SRCC 100—2015: Solar Thermal Collector Standard
3111.21
TIA Telecommunications Industry Association

1320 N. Courthouse Road #200
Arlington, VA 22201-3834

222-H—2016: Structural Standards for Antenna Supporting Structures and Antennas
1609.1.1,3108.1, 3108.2
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TMS The Masonry Society

105 South Sunset Street, Suite Q
Longmont, CO 80501
216—2013: Standard Method for Determining Fire Resistance of Concrete and Masonry Construction Assemblies
Table 721.1(2), 722.1
302—2012: Standard Method for Determining the Sound Transmission Class Rating for Masonry Walls
1207.2.1
402—2016: Building Code for Masonry Structures
1404.6, 1404.6.2, 1404.10, 1604.3.4, 1705.4, 1705.4.1, 1807.1.6.3.2, 1808.9, 2101.2, 2106.1, 2107.1, 2107.2, 2107.3,
2108.1, 2108.2, 2108.3, 2109.1, 2109.1.1, 2109.2, 2110.1, 2114.1, 2114.4, 1411.2.1, 2106A.1.1, 2107A.5, 2107A.6,
2115.7,2115.8, 2107.4, 2107.5, 2107.6, 2105A.3, 2106A.1.1, 2115.9, 2115.10
403--2017: Direct Design Handbook for Masonry Structures
2101.2

404—2016: Standard for the Design of Architectural Cast Stone
2102.2

504-—2016: Standard for the Fabrication of Architectural Cast Stone
2103.1

602—2016: Specification for Masonry Structures
1404.6.1, 1705.4, 1705A.4, 1807.1.6.3, 2103.1, 2103.2.1, 2103.3, 2703A.3.1, 21034, 2104.1, 2104A.1.3.1.1,
2105A.1.3.1.2, 2104A.1.3.1.1, 2104A.1.3.1.2.1, 2105.1, 2105.3, 2105A.3, 2105.5, 2105A.5, 2105A.6, 2105.6, 2106.6
604—2016: Standard for the Installation of Architectural Cast Stone
2104.1

TPI Truss Plate Institute

218 N. Lee Street, Suite 312
Alexandria, VA 22314

TPI 1—2014: National Design Standard for Metal-plate-connected Wood Truss Construction
2303.4.6, 2306.1

U B C International Code Council, Inc.

500 New Jersey Avenue, NW 6th Floor
Washington, DC 20001

UBC Standard 15-2: Test Standard for Determining the Fire Retardancy of Roof-Covering Materials
1505.6

UBC Standard 15-3: Wood Shakes
1505.6

UBC Standard 15-4: Wood Shingles
1505.6

UL UL LLC

333 Pfingsten Road
Northbrook, IL 60062-2096

9—2009: Fire Tests of Window Assemblies—with Revisions through February 2015
Table 716.1(1), 716.1.1,716.1.2.2.2, 716.2.1.3, 716.3.1.1, 716.3.1.2, 716.3.2.1.3, 716.3.4, 1013.5

10A—2009: Tin Clad Fire Doors—with Revisions through December 2013
716.2.1

10B—2008: Fire Tests of Door Assemblies—with Revisions through February 2015
Table 716.1(1), 716.1.1,716.1.2.2,1,716.2.1.2,716.2.2.2, 716.2.2.3.1, 716.2.5.1.1

10C—2009; Positive Pressure Fire Tests of Door Assemblies—with Revisions through February 2015
Table 716.1(1),716.1.1,716.1.2.2.1,716.2.1.1,716.2.2,1,716.2.2.2,716.2.2.3,1, 716.2.5.1.1, 1010.1.10.1
13—96: Power-limited Circuit Cables
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14B-2008: Sliding Hardware for Standard Horizontally Mounted Tin Clad Fire Doors—with Revisions through May 2013
716.2.1

14C—06: Swinging Hardware for Standard Tin Clad Fire Doors Mounted Singly and in Pairs—with Revisions through May 2013
716.2.1

38—99: Manually Actuated Signaling Boxes—with Revisions through February 2, 2005, as amended.*

*Amend Section 14.1.5 as follows:

14.1.5 A signaling box having a glass panel, disc, rod or similar part that must be broken to operate it for a signal or for access to its
actuating means shall satisfactorily complete five part-breaking operations using the means provided with the box, without jamming of
the mechanism or other interference by broken particles. It shail be practicable to remove and replace the broken paits. A signaling box
shall not have a glass panel, disc, rod or similar part requiring a striking action by grasping a tool to operate it for a signal. The force
required to activate controls shall be no greater than 5 pounds (22 N) of force.

*Add Appendix B chapter to UL 38 (1999) as follows:

Appendix B,
14.1.5 Operation, Controls and operating mechanisms shall be operable with one hand and shall not require tight grasping, pinching or
twisting of the wrist,
55A—04: Materials for Built-up Roof Coverings
1507.10.2
103—2010: Factory-built Chimneys, for Residential Type and Building Heating Appliances—with Revisions through July 2012
718.2.5.1
127—2011: Factory-built Fireplaces—with Revisions through May 2015
718.2.5.1,2111.12
193—04: Alarm Valves for Fire-Protection Service
199—95: Automatic Sprinklers for Fire Protection Service—with Revisions through August 19, 2005
199E—04: Outline of Investigation for Fire Testing of Sprinklers and Water Spray Nozzles for Protection of Deep Fatf Fryers
904.12.4.1
217-—06: Single and Multiple Station Smoke Alarms—with Revisions through October 2015
907.2.10
228-~97: Door Closers/Holders, with or without Integral Smoke Detectors—with Revisions through January 26, 2006
260—04: Dry Pipe and Deluge Valves for Fire Protection Service
262—04: Gate Valves for Fire Protection Service
263—11: Fire Tests of Building Construction and Materials—with Revisions through June 2015
703.2, 703.2.1, 703.2.3, 703.2.5, 703.3, 703.4, 703.6, 704.12, 705.7, 705.8.5, 707.6, 712.1.13.2,
714.4.1,714.3.1, 715.1, Table 716.1(1), Table 716.1(3), 716.1.2.3, 716.2.5.1.1, 716.2.5.4, 716.3.2.1.1,
717.3.1,717.5.2, 717.5.3,717.6.1, 717.6.2, Table 721.1(1), 2103.1, 2603.5.1
268—409: Smoke Detectors for Fire Alarm Systems
407.9,907.2.6.2,907.2.10.7
2684—09: Smoke Detectors for Duct Application—with Revisions through October 22, 2003
294—-1999: Access Control System Units—with Revisions through February 2015
1010.1.9.7, 1010.1.9.8.1, 1010.1.9.9, 1010.1.9.10
300—05(R2010); Fire Testing of Fire Extinguishing Systems for Protection of Commercial Cooking Equipment—with Revisions

through December 2014
904.12

300A-06: Qutline of Investigation for Extinguishing System Units for Residential Range Top Cooking Surfaces
904.13.1.1

305-2012; Panic Hardware-—with Revisions through August 2014
1010.1.10.1

312—04: Check Valves for Fire-Protection Service
325—02: Door, Drapery, Gate, Louver and Window Operations and Systems—with Revisions through May 2013
406.2.1,3110.3

346—05: Waterflow Indicators for Fire Protective Signaling Systems
464—03: Audible Signal Appliances—with Revisions through October 10, 2003
497B—04: Protectors for Data Communication and Fire Alarm Circuits
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521—99: Heat Detectors for Fire Protective Signaling Systems—with Revisions through July 20, 2005
539—00: Single- and Multiple-Station Heat Detectors—with Revisions through August 15, 2005
555—2006: Fire Dampers—with Revisions through May 2014

717.3.1

555C—2006: Ceiling Dampers—with Revisions through December 2014
717.3.1

5558-—59: Smoke Dampers—with Revisions through February 2014
717.3.1

580-—2006: Test for Uplift Resistance of Roof Assemblies—with Revisions through October 2013
1504.3.1,1504.3.2

632—00: Electrically Actuated Transmitters

641—2010: Type L. Low-temperature Venting Systems—with Revisions through June 2013
2113.11.1.4

710B—2011: Recirculating Systems—with Revisions through August 2014
904.12

723—2008: Test for Surface Burning Characteristics of Building Materials—with Revisions through August 2013
202, 402.6.4.4, 406.7.2, 703.5.2, 720.1, 7204, 803.1.2, 803.5.2, 803.10, 803.11, 803.12, 803.13,
806.7, 1402.5, 1403.12.1, 1406.9, 1406.10.1, 1408.9, 1408.10.1, 1510.6.2, 1510.6.3, 2303.2, 2603.3,
2603.4.1.13, 2603.5.4, 2603.5.5, 2603.7, 2604.2.4, 2606.4, 2612.3, 2614.3, 3105.3

753—04: Alarm Accessories for Automatic Water Supply Valves for Fire Protection Service

790—04: Standard Test Methods for Fire Tests of Roof Coverings—with Revisions through July 2014
1505.1, 2603.6, 2610.2, 2610.3

793—08: Automatically Operated Roof Vents for Smoke and Heat—with Revisions through September 2011
910.3.1

813—96: Commercial Audio Equipment—with Revisions through December 7, 1999
857——13: Busways
1705A.13.3.1

864—03: Control Units and Accessories for Fire Alarm Systems, as amended*—with Revisions through December 2014
909.12
*Amend No. 55.1 as follows:

RETARD-RESET-RESTART PERIOD —~ MAXIMUM 30 SECONDS —No alarm obtained from control unit. Maximum permissible
time is 30 seconds.

*Amend Section 55.2.2 as follows:

Where an alarm verification feature is provided, the maximum retard-reset-restart period before an alarm signal can be confirmed and
indicated at the control unit, including any control unit reset time and the power-up time for the detector to become operational for alarm,
shall not exceed 30 seconds. (The balance of the section text is to remain unchanged).

*Add Section 55.2.9 as follows:
Smoke detectors connected to an alarm verification feature shall not be used as releasing devices.

Exception: Smoke detectors which operate their releasing function immediately upon alarm actuation independent of alarm
verification feature,

*Amend Section 89.1.10 as follows:

The existing text of this section is 1o remain as printed with one editorial amendment as follows:

THE TOTAL DELAY (CONTROL UNIT PLUS SMOKE DETECTORS) SHALL NOT EXCEED 30 SECONDS.
(The balance of the section text is to remain unchanged).

924—06: Safety Emergency Lighting and Power Equipment—with Revisions through April 2014
1013.5

1040—96: Fire Test of Insulated Wall Construction—with Revisions through October 2012
1406.10.3, 1408.10.3, 2603.9

1256—02: Fire Test of Roof Deck Construction—with Revisions through July 2013
1508.1, 2603.3, 2603.4.1.5
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UlL—continued

1479—03: Fire Tests of Penetration Firestops—with Revisions through June 2015
202,714.4.1.2,71442,714.5.1.2,714.5.4
1482—2011: Solid-fuel Type Room Heaters—with Revisions through August 2015
2112.2,21125
1703—02: Flat-plate Photovoltaic Modules and Panels—with Revisions through October 2015
1505.9, 1507.17.6, 1507.18.5, 1510.7.2, 3111.3.1
1715—97: Fire Test of Interior Finish Material—with Revisions through January 2013
1406.10.3, 1408.10.3, 2603.9, 2614.4
1741—2010: Inverters, Converters, Controllers and Interconnection System Equipment for Use with Distributed Energy Resources—
with Revisions through January 2015
3111.3.1
1777—2007: Chimney Liners—with Revisions through October 2015
2113.11.1, 2113.19
1784—01: Air Leakage Tests of Door Assemblies—with Revisions through February 2015
405.4.3,7105.2.2,7105.2.2.1, 716.2.1 4, 716.2.9.1, 716.2.9.3, 3006.3, 3007.6.3, 3008.6.3
1897—12: Uplift Tests for Roof Covering Systems—with Revisions through September 2015
1504.3.1, 1504.3.3, 1507.18.7
1975—-06: Fire Tests for Foamed Plastics Used for Decorative Purposes
402.6.2, 402.6.4.5,424.2
1994-—04: Luminous Egress Path Marking Systems—with Revisions through May 2015
411.6,1008.2.1, 1025.2.1, 1025.2.3, 1025.2.4, 1025.2.5, 1025.4
2034—2017: Single and Multiple Station Carbon Monoxide Alarms
9154.2,9154.4
2075-~2013: Standard for Gas and Vapor Detectors and Sensors
915.5.1,915.5.3
2079—04: Tests for Fire Resistance of Building Joint Systems—with Revisions through August 2015
202,715.3,715.6
2196—2001; Tests for Fire Resistive Cables-—with Revisions through March 2012
909.20.6.1, 913.2.2, 2702.3, 3007.8.1, 3008.8.2
2200—2012: Stationary Engine Generator Assemblies—with Revisions through July 2015
2702.1.1
2202—2009: Electric Vehicle (EV) Charging System Equipment
406.2.7
2594—2013: Electric Vehicle Supply Equipment
406.2.7
2703—2014: Outline of Investigation for Mounting Systems, Mounting Devices, Clamping/Retention Devices and Ground Lugs for
Use with Flat-plate Photovoltaic Modules and Panels
1505.9

ULC Underwriters Laboratories of Canada
13775 Commerce Parkway
Richmond, BC V6V 2V4
CAN/ULC § 102.2—2010: Standard Method of Test for Surface Burning Characteristics of Flooring, Floor Coverings and
Miscellaneous Materials and Assemblies——with 2000 Revisions
720.2,720.3, 7204
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USC United States Code

c/o Superintendent of Documents
U.S. Government Printing Office
732 North Capitol Street NW
Washington, DC 20401
18 USC Part 1, Ch.40: Importation, Manufacture, Distribution and Storage of Explosive Materials
202

WCLIB West Coast Lumber Inspection Bureau

P.O. Box 23145
Portland, OR 97281

AITC 104-03: Typical Construction Details

2306.1
ATTC 110—01: Standard Appearance Grades for Structural Glued Laminated Timber
2306.1
AITC 111—05: Recommended Practice for Protection of Structural Glued Laminated Timber During Transit, Storage and Erection
2303.1.3.1
AITC 113—10: Standard for Dimensions of Structural Glued Laminated Timber
2306.1
AITC 119—96: Standard Specifications for Structural Glued Laminated Timber of Hardwood Species
2306.1
AITC 200—09: Manufacturing Quality Control Systems Manual for Structural Glued Laminated Timber
2306.1
AITC 404—05; Standard for Radially Reinforcing Curved Glued Laminated Timber Members to Resist Radial Tension
2303.1.3.1

V " DMA Window and Door Manufacturers Association

2025 M Street NW, Suite 800
Washington, DC 20036-3309
AAMA/WDMA/CSA 101/1.8.2/A440—17: Specifications for Windows, Doors and Unit Skylights
1709.5.1, 2405.5

WRI Wire Reinforcement Institute, Inc.
942 Main Street, Suite 300
Hartford, CT 06103
WRI/CRSI—381: Design of Slab-on-ground Foundations—with 1996 Update
1808.6.2

636 2019 CALIFORNIA BUILDING CODE



CALIFORNIA BUILDING CODE - MATRIX ADOPTION TABLE
APPENDIX A - EMPLOYEE QUALIFICATIONS
(Not adopted by state agencies)

BSC- HCD DsSA

OSHPD BSCC|DPH | AGR |DWR|CEC| CA | SL [SLC

Adopting agency BSC| o |SFM

1 {2 [1AC| AC | 88 |SS/CC

1i11R{ 2814|565

Adopt entire chapter

Adopt entire chapter as
amended (amended
sections listed below)

Adopt only those sections
that are listed below
Chapter / Section
APPENDIX A
The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.
User notes:

About this appendix: Appendix A provides optional criteria for the qualifications for jurisdictions to consider when hiring personnel to enforce
the building code. Criteria for the building official, plan reviewers and inspectors are provided.

Code development reminder: Code change proposals to this appendix will be considered by the Administrative Code Development
Committee during the 2019 (Group B} Code Development Cycle. See explanation on page ix.

SECTION A101
BUILDING OFFICIAL QUALIFICATIONS

[A] A101.1 Building official. The building official shall have
not fewer than 10 years’ experience or equivalent as an archi-
tect, engineer, inspector, contractor or superintendent of con-
struction, or any combination of these, 5 years of which shall
have been supervisory experience. The building official
should be certified as a building official through a recognized
certification program. The building official shall be appointed
or hired by the applicable governing authority.

[A] A101.2 Chief inspector. The building official can desig-
nate supervisors to administer the provisions of this code and
the California Building, Mechanical and Plumbing Codes
and International Fuel Gas Code. Each supervisor shall have
not fewer than 10 years experience or equivalent as an archi-
tect, engineer, inspector, contractor or superintendent of con-
struction, or any combination of these, 5 years of which shall
have been in a supervisory capacity. They shall be certified
through a recognized certification program for the appropri-
ate trade.

[A] A101.3 Inspector and plans examiner. The building
official shall appoint or hire such number of officers, inspec-
tors, assistants and other employees as shall be authorized by
the jurisdiction. A person who has fewer than 5 years of expe-
rience as a contractor, engineer, architect, or as a superinten-
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dent, foreman or competent mechanic in charge of
construction shall not be appointed or hired as inspector of
construction or plans examiner. The inspector or plans exam-
iner shall be certified through a recognized certification pro-
gram for the appropriate trade.

[A] A101.4 Termination of employment. Employees in the
position of building official, chief inspector or inspector shall
not be removed from office except for cause after full oppor-
tunity has been given to be heard on specific charges before
such applicable governing authority.

[A] SECTION A102
REFERENCED STANDARDS
IBC—I8 California Building Code® A101.2
IMC—18 International Mechanical Code®  A101.2
IPC—18 International Plumbing Code® A101.2
IFGC—18 International Fuel Gas Code® A101.2
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CALIFORNIA BUILDING CODE — MATRIX ADOPTION TABLE
APPENDIX B - BOARD OF APPEALS
(Not adopted by state agencies)

BSC- HCD DSA

SH
9SHPD BSCC|DPH | AGR| DWR |CEC| CA | SL |SLC

Adopting agency BSC| g |SFM

1] 2 1/AC| AC | §S |SS/CC

iR} 2|3|4|5

Adopt entire chapter

Adopt entire chapter as
amended (amended
sections listed below)

Adopt only those sections
that are listed below

Chapter / Section

APPENDIX B
BOARD OF APPEALS

The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.

User notes:

About this appendix: Appendix B provides criteria for Board of Appeals members. Also provided are procedures by which the Board of

Appeals should conduct its business.

Code development reminder: Code change proposals to this appendix will be considered by the Administrative Code Development
Committee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION B101
GENERAL

[A] B101.1 Application. Applications for appeal shall be
obtained from the building official. Applications shall be
filed within 20 days after notice has been served.

[A] B161.2 Membership of board. The board of appeals
shall consist of persons appointed by the chief appointing
authority as follows:

1. One for 5 years; one for 4 years; one for 3 years; one
for 2 years; and one for 1 year.

2. Thereafter, each new member shall serve for 5 years or
until a successor has been appointed.

The building official shall be an ex officio member of said
board but shall have no vote on any matter before the board.

[A] B101.2.1 Alternate members. The chief appointing
authority shall appoint two alternate members who shall
be called by the board chairperson to hear appeals during
the absence or disqualification of a member. Alternate
members shall possess the qualifications required for
board membership and shall be appointed for 5 years, or
until a successor has been appointed.

[A] B101.2.2 Qualifications. The board of appeals shall
consist of five individuals, one from each of the following
professions or disciplines:

1. Registered design professional with architectural
experience or a builder or superintendent of building
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construction with not fewer than 10 years of experi-
ence, 5 of which shall have been in responsible
charge of work.

2. Registered design professional with structural engi-
neering experience.

3. Registered design professional with mechanical and
plumbing engineering experience or a mechanical
contractor with not fewer than 10 years of experi-
ence, 5 of which shall have been in responsible
charge of work.

4. Registered design professional with electrical engi-
neering experience or an electrical contractor with
not fewer than 10 years of experience, 5 of which
shall have been in responsible charge of work.

5. Registered design professional with fire protection
engineering experience or a fire protection contrac-
tor with not fewer than 10 years of experience, 5 of
which shall have been in responsible charge of
work.

[A] B101.2.3 Rules and procedures. The board is autho-
rized to establish policies and procedures necessary to
carry out its duties,

[A] B101.2.4 Chairperson. The board shall annually
select one of its members to serve as chairperson.
[A] B101.2.5 Disqualification of member. A member

shall not hear an appeal in which that member has a per-
sonal, professional or financial interest.
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[A] B101.2.6 Secretary. The chief administrative officer
shall designate a qualified clerk to serve as secretary to the
board. The secretary shall file a detailed record of all pro-
ceedings in the office of the chief administrative officer.

[A] B101.2.7 Compensation of members. Compensation
of members shall be determined by law.

[A] B101.3 Netice of meeting. The board shall meet upon
notice from the chairperson, within 10 days of the filing of an
appeal or at stated periodic meetings.

[A] B101.3.1 Open hearing. All hearings before the
board shall be open to the public. The appellant, the appel-
lant’s representative, the building official and any person
whose interests are affected shall be given an opportunity
to be heard.

[A] B101.3.2 Procedure. The board shall adopt and make
available to the public through the secretary procedures
under which a hearing will be conducted. The procedures
shall not require compliance with strict rules of evidence,
but shall mandate that only relevant information be
received.
[A] B101.3.3 Postponed hearing. When five members
are not present to hear an appeal, either the appellant or the
appellant’s representative shall have the right to request a
postponement of the hearing.
{A] B101.4 Board decision. The board shall modify or
reverse the decision of the building official by a concurring
vote of two-thirds of its members.
[A] B101.4.1 Resolution. The decision of the board shall
be by resolution. Certified copies shall be furnished to the
appellant and to the building official.
[A] B101.4.2 Administration. The building official shall

take immediate action in accordance with the decision of
the board.
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CALIFORNIA BUILDING CODE - MATRIX ADOPTION TABLE
APPENDIX C ~ GROUP U - AGRICULTURAL BUILDINGS

{Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user.
See Chapter 1 for state agency authority and building applications.)

Adopting agency SC| g |SFM sS |ss/ce

BSC- HCD DSA

0s
HPD BSCC| DPH | AGR|DWR|CEC| CA | SL |SLC

112 |1/AC] AC

1{1R{ 2314|656

Adopt entire chapter

Adopt entire chapter as
amended (amended
sections listed below)

Adopt only those sections
that are listed below
Chapter / Section
APPENDIX C
GROUP U—AGRICULTURAL BUILDINGS
The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.
User note:

About this appendix: Agricultural buildings are given special consideration in Appendix C. Often such buildings have unique uses and struc-
tural needs. Where an agricultural building is surrounded by 60 feet of open area on all sides, size limits are waived. Automatic sprinkler pro-
tection may be required.

SECTION C101
GENERAL

C101.1 Scope. The provisions of this appendix shall apply
exclusively to agricultural buildings. Such buildings shall be
classified as Group U and shall include the following uses:

1.

(O8]

Livestock shelters or buildings, including shade struc-
tures and milking barns.

. Poultry buildings or shelters.
. Barns.
. Storage of equipment and machinery used exclusively

in agriculture.

5. Horticultural structures, including detached production
greenhouses and crop protection shelters.

6. Sheds.

7. Grain silos.

8. Stables.

SECTION C102
ALLOWABLE HEIGHT AND AREA

C102.1 General. Buildings classified as Group U Agricul-
tural shall not exceed the area or height limits specified in
Table C102.1.

BASIC ALLOWABLE AREA FOR A GROUP U, ONE S%g‘:ﬁﬁ L‘ggm AND MAXIMUM HEIGHT OF SUCH OCCUPANCY
i 1] tand v v
A | B A [ B 111 A and IV | B A ] B
ALLOWABLE AREA (square feet)”
Unlimited | 60,000 ] 27,100 ] 18,000 27,100 } 18,000 1 21,100 { 12,000
MAXIMUM HEIGHT IN STORIES
Unlimited } 12 [ 4 [ 2 4 { 2 [ 3 { 2
MAXIMUM HEIGHT IN FEET

Unlimited [ 160 ] 65 ] 55 65 | 55 ] 50 | 40

For SI: 1 square foot = 0.0929 m*,
a. See Section C102 for unlimited area under certain conditions.
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C102.2 One-story unlimited area. The arca of a one-story
Group U agricultural building shall not be limited if the
building is surrounded and adjoined by public ways or yards
not less than 60 feet (18 288 mm) in width.

C102.3 Two-story unlimited area. The area of a two-story
Group U agricultural building shall not be limited if the
building is surrounded and adjoined by public ways or yards
not less than 60 feet (18 288 mm) in width and is provided
with an approved automatic sprinkler system throughout in
accordance with Section 903.3.1.1.

SECTION C103
MIXED OCCUPANCIES

C103.1 Mixed occupancies. Mixed occupancies shall be
protected in accordance with Section 508.

SECTION C104
EXITS

C104.1 Exit facilities. Exits shall be provided in accordance
with Chapter 11A or 11B as applicable.

Exceptions:

1. The maximum travel distance from any point in the
building to an approved exit shall not exceed 300
feet (91 440 mm).

2. One exit is required for each 15,000 square feet
(1393.5 m?) of area or fraction thereof.
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CALIFORNIA BUILDING CODE - MATRIX ADOPTION TABLE
APPENDIX D ~ FIRE DISTRICTS
(Not adopted by state agencies)

: c
msc|BSC" | spm | HCP DSA

OSHPD

BSCC| DPH} AGR|DWR|CEC| CA | SL |SLC

Adopting agency cG 1] 2 1AC| AC | S8

§8/CC

1J1IRj 2131415

Adopt entire chapter

Adopt entire chapter as
amended (amended
sections listed below)

Adopt only those sections
that are listed below

Chapter / Section

APPENDIX D
FIRE DISTRICTS

The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.

User note:

About this appendix: Appendix D establishes a framework by which a jurisdiction can establish a portion of a jurisdiction as a fire district,
Fire districts are often designated in a more densely developed portion of a cily where limiting the potential spread of fire is a key consider-
ation. Within a fire district specific construction types and users are prohibited.

SECTION D101
GENERAL

D101.1 Scope. The fire district shall include such territory or
portion as outlined in an ordinance or law entitled “An Ordi-
nance (Resolution) Creating and Establishing a Fire District.”
Wherever, in such ordinance creating and establishing a fire
district, reference is made to the fire district, it shall be con-
strued to mean the fire district designated and referred to in
this appendix.

D101.1.1 Mapping. The fire district complying with the

provisions of Section D101.1 shall be shown on a map that

shall be available to the public.

D101.2 Establishment of area. For the purpose of this code,
the fire district shall include that territory or area as described
in Sections D101.2.1 through D101.2.3.

D101.2.1 Adjoining blocks. Two or more adjoining
blocks, exclusive of intervening streets, where not less
than 50 percent of the ground area is built upon and more
than 50 percent of the built-on area is devoted to hotels
and motels of Group R-1; Group B occupancies; theaters,
nightclubs, restaurants of Group A-1 and A-2 occupan-
cies; garages, express and freight depots, warehouses and
storage buildings used for the storage of finished products
(not located with and forming a part of a manufactured or
industrial plant); or Group S occupancy. Where the aver-
age height of a building is two and one-half stories or
more, a block should be considered if the ground area built
upon is not less than 40 percent.
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D101.2.2 Buffer zone. Where four contiguous blocks or
more comprise a fire district, there shall be a buffer zone
of 200 feet (60 960 mm) around the perimeter of such dis-
trict. Streets, rights-of-way and other open spaces not sub-
Jject to building construction can be included in the 200-
foot (60 960 mm) buffer zone.

D101.2.3 Developed blocks. Where blocks adjacent to the
fire district have developed to the extent that not less than
25 percent of the ground area is built upon and 40 percent
or more of the built-on area is devoted to the occupancies
specified in Section D101.2.1, they can be considered for
inclusion in the fire district, and can form all or a portion
of the 200-foot (60 960 mm) buffer zone required in Sec-
tion D101.2.2.

SECTION D102
BUILDING RESTRICTIONS

D102.1 Types of construction permitted. Within the fire
district every building hereafter erected shall be either Type I,
IL, 1T or IV, except as permitted in Section D104.

D102.2 Other specific requirements.

D102.2.1 Exterior walls. Exterior walls of buildings
located in the fire district shall comply with the require-
ments in Table 601 except as required in Section
D102.2.6.
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D102.2.2 Group H prohibited. Group H occupancies
shall be prohibited from location within the fire district.

D102.2.3 Construction type. Every building shall be con-
structed as required based on the type of construction indi-
cated in Chapter 6.

D102.2.4 Roof covering. Roof covering in the fire district
shall conform to the requirements of Class A or B roof
coverings as defined in Section 1505,

D102.2.5 Structural fire rating. Walls, floors, roofs and
their supporting structural members shall be not less than
1-hour fire-resistance-rated construction.

Exceptions:
1. Buildings of Type IV construction.

2. Buildings equipped throughout with an automatic
sprinkler system in accordance with Section
903.3.1.1.

3. Automobile parking structures.

4. Buildings surrounded on all sides by a perma-
nently open space of not less than 30 feet (9144
mim).

5. Partitions complying with Section 603.1, Item
1.

D102.2.6 Exterior walls. Exterior load-bearing walls of
Type II buildings shall have a fire-resistance rating of 2
hours or more where such walls are located within 30 feet
(9144 mm) of a common property line or an assumed
property line. Exterior nonload-bearing walls of Type II
buildings located within 30 feet (9144 mm) of a common
property line or an assumed property line shall have fire-
resistance ratings as required by Table 601, but not less
than 1 hour. Exterior walls located more than 30 feet
(9144 mm) from a common property line or an assumed
property line shall comply with Table 601.
Exception: In the case of one-story buildings that are
2,000 square feet (186 m?) or less in area, exterior walls
located more than 15 feet (4572 mm) from a common
property line or an assumed property line need only
comply with Table 601.

D102.2.7 Architectural trim, Architectural trim on build-
ings located in the fire district shall be constructed of
approved noncombustible materials or fire-retardant-
treated wood.

D102.2.8 Permanent canopies. Permanent canopies are
permitted to extend over adjacent open spaces provided
that all of the following are met:

1. The canopy and its supports shall be of noncombus-
tible material, fire-retardant-treated wood, Type IV
construction or of 1-hour fire-resistance-rated con-
struction.

Exception: Any textile covering for the canopy
shall be flame resistant as determined by tests
conducted in accordance with NFPA 701 after
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both accelerated water leaching and accelerated
weathering.

2. Any canopy covering, other than textiles, shall have
a flame spread index not greater than 25 when tested
in accordance with ASTM E84 or UL 723 in the
form intended for use.

3. The canopy shall have one long side open.

4. The maximum horizontal width of the canopy shall
be not greater than 15 feet (4572 mm).

5. The fire resistance of exterior walls shall not be
reduced.

D102.2.9 Roof structures. Structures, except aerial sup-
ports 12 feet (3658 mm) high or less, flagpoles, water
tanks and cooling towers, placed above the roof of any
building within the fire district shall be of noncombustible
material and shall be supported by construction of non-
combustible material.

D102.2.10 Plastic signs. The use of plastics complying
with Section 2611 for signs is permitted provided that the
structure of the sign in which the plastic is mounted or
installed is noncombustible,

D102.2.11 Plastic veneer. Exterior plastic veneer is not
permitted in the fire district.

SECTION D103
CHANGES TO BUILDINGS

D103.1 Existing buildings within the fire district. An exist-
ing building shall not be increased in height or area unless it
is of a type of construction permitted for new buildings
within the fire district or is altered to comply with the require-
ments for such type of construction. Nor shall any existing
building be extended on any side, nor square footage or floors
added within the existing building unless such modifications
are of a type of construction permitted for new buildings
within the fire district.

D103.2 Other alterations. Nothing in Section D103.1 shall
prohibit other alterations within the fire district provided that
such alterations do not create a change of occupancy that is
otherwise prohibited or increase the fire hazard.

D103.3 Moving buildings. Buildings shall not hereafter be
moved into the fire district or to another lot in the fire district
unless the building is of a type of construction permitted in
the fire district.

SECTION D104
BUILDINGS LOCATED
PARTIALLY IN THE FIRE DISTRICT

D104.1 General. Any building located partially in the fire
district shall be of a type of construction required for the fire
district, unless the major portion of such building lies outside
of the fire district and all portions of it extend not more than
10 feet (3048 mm) inside the boundaries of the fire district.
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SECTION D105

EXCEPTIONS TO RESTRICTIONS IN FIRE DISTRICT

D105.1 General. The preceding provisions of this appendix
shall not apply in the following instances:

1.

2.

10.

11.

12.

Temporary buildings used in connection with duly
authorized construction.

A private garage used exclusively as such, not more
than one story in height, nor more than 650 square
feet (60 m?®) in area, located on the same lot with a
dwelling.

Fences not over 8 feet (2438 mm) high.

Coal tipples, material bins and trestles of Type IV
construction.

. Water tanks and cooling towers conforming to Sec-

tions 1509.3 and 1509.4.
Greenhouses less than 15 feet (4572 mm) high.

Porches on dwellings not over one story in height, and
not over 10 feet (3048 mm) wide from the face of the
building, provided that such porch does not come
within 5 feet (1524 mm) of any property line.

Sheds open on a long side not over 15 feet (4572 mm)
high and 500 square feet (46 m?) in area,

One- and two-family dwellings where of a type of
construction not permitted in the fire district can be
extended 25 percent of the floor area existing at the
time of inclusion in the fire district by any type of
construction permitted by this code.

Wood decks less than 600 square feet (56 m?) where
constructed of 2-inch (51 mm) nominal wood, pres-
sure treated for exterior use.

Wood veneers on exterior walls conforming to Sec-
tion 1404.5.

Exterior plastic veneer complying with Section
2605.2 where installed on exterior walls required to
have a fire-resistance rating not less than 1 hour, pro-
vided that the exterior plastic veneer does not exhibit
sustained flaming as defined in NFPA 268.

SECTION D106
REFERENCED STANDARDS

ASTM E84— Test Method for Surface D102.2.8

2016

Burning Characteristics of
Building Materials

NFPA 268—17  Test Method for Determining D105.1

Ignitability of Exterior Wall
Assemblies Using a Radiant
Heat Energy Source

NFPA 701—15 Methods of Fire Tests for D102.2.8

Flame-Propagation of Textiles
and Films

UL 72308 Standard for Test for Surface D102.2.8

Burning Characteristics of
Building Materials, with Revisions
through August 2013
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APPENDIX E
RESERVED
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CALIFORNIA BUILDING CODE -~ MATRIX ADOPTION TABLE
APPENDIX F —~ RODENTPROOFING
(Not adopted by state agencies)

. BSC- HCD DSA OSHPD
Adopting agency BSC cG SFM 1Tz T7Ac ac [ss Tssice| 1 TiRT 2 T3 a3 BSCC | DPH | AGR |DWR|CEC| CA | SL {SLC
Adopt entire chapter
Adopt entire chapter as
amended (amended
sections listed below)
Adopt only those sections
that are listed below
Chapter / Section
APPENDIX F
The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.
User notes:

About this appendix: The provisions of Appendix F are minimum mechanical methods to prevent the entry of rodents into a building. These
standards, when used in conjunction with cleanliness and maintenance programs, can significantly reduce the potential of rodents invading a

building.

Code development reminder: Code change proposals to this appendix will be considered by the IBC—Structural Code Development Com-
mittee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION F101
GENERAL

F101.1 General. Buildings or structures and the walls
enclosing habitable or occupiable rooms and spaces in which
persons live, sleep or work, or in which feed, food or food-
stuffs are stored, prepared, processed, served or sold, shall be
constructed in accordance with the provisions of this section.

F101.2 Foundation wall ventilation openings. Foundation
wall ventilation openings shall be covered for their height and
width with perforated sheet metal plates not less than 0.070
inch (1.8 mm) thick, expanded sheet metal plates not less
than 0.047 inch (1.2 mm) thick, cast-iron grills or grating,
extruded aluminum load-bearing vents or with hardware
cloth of 0.035 inch (0.89 mm) wire or heavier. The openings
therein shall not exceed '/, inch (6.4 mm).

F101.3 Foundation and exterior wall sealing. Annular
spaces around pipes, electric cables, conduits or other open-
ings in the walls shall be protected against the passage of
rodents by closing such openings with cement mortar, con-
crete masonry or noncorrosive metal.

F101.4 Doors. Doors on which metal protection has been
applied shall be hinged so as to be free swinging. When
closed, the maximum clearance between any door, door
jambs and sills shall be not greater than %, inch (9.5 mm).
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F101.5 Windows and other openings. Windows and other
openings for the purpose of light or ventilation located in
exterior walls within 2 feet (610 mm) above the existing
ground level immediately below such opening shall be cov-
ered for their entire height and width, including frame, with
hardware cloth of not less than 0.035-inch (0.89 mm) wire or
heavier.

F101.5.1 Rodent-accessible openings. Windows and
other openings for the purpose of light and ventilation in
the exterior walls not covered in this chapter, accessible to
rodents by way of exposed pipes, wires, conduits and other
appurtenances, shall be covered with wire cloth of at least
0.035-inch (0.89 mm) wire. In lieu of wire cloth covering,
said pipes, wires, conduits and other appurtenances shall
be blocked from rodent usage by installing solid sheet
metal guards 0.024 inch (0.61 mm) thick or heavier.
Guards shall be fitted around pipes, wires, conduits or
other appurtenances. In addition, they shall be fastened
securely to and shall extend perpendicularly from the exte-
rior wall for not less than 12 inches (305 mm) beyond and
on either side of pipes, wires, conduits or appurtenances.

F101.6 Pier and wood construction.

F101.6.1 Sill less than 12 inches above ground. Build-
ings not provided with a continuous foundation shall be
provided with protection against rodents at grade by pro-
viding either an apron in accordance with Section
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F101.6.1.1 or a floor slab in accordance with Section
F101.6.1.2.

F101.6.1.1 Apron. Where an apron is provided, the
apron shall be not less than 8 inches (203 mm) above,
nor less than 24 inches (610 mm) below, grade. The
apron shall not terminate below the lower edge of the
siding material. The apron shall be constructed of an
approved nondecayable, water-resistant rodentproof-
ing material of required strength and shall be installed
around the entire perimeter of the building. Where con-
structed of masonry or concrete materials, the apron
shall be not less than 4 inches (102 mm) in thickness.

F101.6.1.2 Grade floors. Where continuous concrete-
grade floor slabs are provided, open spaces shall not be
left between the slab and walls, and openings in the
slab shall be protected.

F101.6.2 Sill at or above 12 inches above ground. Build-
ings not provided with a continuous foundation and that
have sills 12 inches (305 mm) or more above ground level
shall be provided with protection against rodents at grade
in accordance with any of the following:

I. Section F101.6.1.1 or F101.6.1.2.

2. By installing solid sheet metal collars not less than
0.024 inch (0.6 mm) thick at the top of each pier or
pile and around each pipe, cable, conduit, wire or
other item that provides a continuous pathway from
the ground to the floor.

3. By encasing the pipes, cables, conduits or wires in
an enclosure constructed in accordance with Section
F101.6.1.1.
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APPENDIX G
FLOOD-RESISTANT CONSTRUCTION

The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.

User notes:

About this appendix: Appendix G js intended to provide the additional flood-pfain management and administrative requirements of the
National Flood Insurance Program (NFIP) that are not included in the code. Commentaries that adopt the International Building Code® and
Appendix G will meet the minimum requirements of NFIP as set forth in Title 44 of the Code of Federal Regulations.

Code devefopment reminder: Code change proposals to this appendix will be considered by the IBC—Structural Code Development Com-
mittee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION G101
ADMINISTRATION

101.1 Purpose. The purpose of this appendix is to promote
the public health, safety and general welfare and to minimize
public and private losses due to flood conditions in specific
flood hazard areas through the establishment of comprehen-
sive regulations for management of flood hazard areas
designed to:

1. Prevent unnecessary disruption of commerce, access
and public service during times of flooding.

2. Manage the alteration of natural flood plains, stream
channels and shorelines.

3. Manage filling, grading, dredging and other develop-
ment that may increase flood damage or erosion poten-
tial.

4, Prevent or regulate the construction of flood barriers
that will divert floodwaters or that can increase flood
hazards.

5. Contribute to improved construction techniques in the
flood plain.
G101.2 Objectives. The objectives of this appendix are to
protect human life, minimize the expenditure of public
money for flood control projects, minimize the need for res-
cue and relief efforts associated with flooding, minimize pro-
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longed business interruption, minimize damage to public
facilities and utilities, help maintain a stable tax base by pro-
viding for the sound use and development of flood-prone
areas, contribute to improved construction techniques in the
flood plain and ensure that potential owners and occupants
are notified that property is within flood hazard areas.

(101.3 Scope. The provisions of this appendix shall apply to
all proposed development in a flood hazard area established
in Section 1612 of this code, including certain building work
exempt from permit under Section 105.2.

G101.4 Violations. Any violation of a provision of this
appendix, or failure to comply with a permit or variance
issued pursuant to this appendix or any requirement of this
appendix, shall be handled in accordance with Section 114.

SECTION G102
APPLICABILITY

G102.1 General. This appendix, in conjunction with this
code, provides minimum requirements for development
located in flood hazard areas, including:

1. The subdivision of land.
2. Site improvements and installation of utilities.

3. Placement and replacement of manufactured homes.
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4. Placement of recreational vehicles.

5. New construction and repair, reconstruction, rehabili-
tation or additions to new construction.

6. Substantial improvement of existing buildings and
structures, including restoration after damage.

7. Installation of tanks,
8. Temporary structures.

9. Temporary or permanent storage, utility and miscella-
neous Group U buildings and structures.

10. Certain building work exempt from permit under Sec-
tion 105.2 and other buildings and development activ-
ities.

G102.2 Establishment of flood hazard areas. Flood hazard
areas are established in Section 1612.3 of this code, adopted
by the applicable governing authority on [INSERT DATE].

SECTION G103
POWERS AND DUTIES

G103.1 Permit applications. All applications for permits
must comply with the following:

1. The building official shall review all permit applica-
tions to determine whether proposed development is
located in flood hazard areas established in Section
G102.2.

2. Where a proposed development site is in a flood hazard
area, all development to which this appendix is applica-
ble as specified in Section G102.1 shall be designed
and constructed with methods, practices and materials
that minimize flood damage and that are in accordance
with this code and ASCE 24.

G103.2 Other permits. It shall be the responsibility of the
building official to ensure that approval of a proposed devel-
opment shall not be given until proof that necessary permits
have been granted by federal or state agencies having juris-
diction over such development.

G103.3 Determination of design flood elevations. If design
flood elevations are not specified, the building official is
authorized to require the applicant to meet one of the follow-
ing:
1. Obtain, review and reasonably utilize data available
from a federal, state or other source.

2. Determine the design flood elevation in accordance with
accepted hydrologic and hydraulic engineering tech-
niques. Such analyses shall be performed and sealed by
a registered design professional. Studies, analyses and
computations shall be submitted in sufficient detail to
allow review and approval by the building official. The
accuracy of data submitted for such determination shall
be the responsibility of the applicant.

G103.4 Activities in riverine flood hazard areas. In river-
ine flood hazard areas where design flood elevations are
specified but floodways have not been designated, the build-
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ing official shall not permit any new construction, substantial
improvement or other development, including fill, unless the
applicant submits an engineering analysis prepared by a reg-
istered design professional, demonstrating that the cumula-
tive effect of the proposed development, when combined with
all other existing and anticipated flood hazard area encroach-
ment, will not increase the design flood elevation more than 1
foot (305 mm) at any point within the community.

G103.5 Floodway encroachment. Prior to issuing a permit
for any floodway encroachment, including fill, new construc-
tion, substantial improvements and other development or
land-disturbing activity, the building official shall require
submission of a certification, prepared by a registered design
professional, along with supporting technical data, demon-
strating that such development will not cause any increase of
the base flood level.

G103.,5.1 Floodway revisions. A floodway encroachment
that increases the level of the base flood is authorized if
the applicant has applied for a conditional Flood Insurance
Rate Map (FIRM) revision and has received the approval
of the Federal Emergency Management Agency (FEMA).

G103.6 Watercourse alteration. Prior to issuing a permit for
any alteration or relocation of any watercourse, the building
official shall require the applicant to provide notification of
the proposal to the appropriate authorities of all adjacent gov-
ernment jurisdictions, as well as appropriate state agencies. A
copy of the notification shall be maintained in the permit
records and submitted to FEMA.

G103.6.1 Engineering analysis. The building official
shall require submission of an engineering analysis, pre-
pared by a registered design professional, demonstrating
that the flood-carrying capacity of the altered or relocated
portion of the watercourse will not be decreased. Such
watercourses shall be maintained in a manner that pre-
serves the channel’s flood-carrying capacity.

G103.7 Alterations in coastal areas. Prior to issuing a per-
mit for any alteration of sand dunes and mangrove stands in
coastal high-hazard areas and coastal A zones, the building
official shall require submission of an engineering analysis,
prepared by a registered design professional, demonstrating
that the proposed alteration will not increase the potential for
flood damage.

G103.8 Records. The building official shall maintain a per-
manent record of all permits issued in flood hazard areas,
including supporting certifications and documentation
required by this appendix and copies of inspection reports,
design certifications and documentation of elevations
required in Section 1612 of this code and Section R322 of the
California Residential Code.

G103.9 Inspections. Development for which a permit under
this appendix is required shall be subject to inspection. The
building official or the building official’s designee shall
make, or cause to be made, inspections of all development in
flood hazard areas authorized by issuance of a permit under
this appendix.
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SECTION G104
PERMITS

G104.1 Required. Any person, owner or owner’s authorized
agent who intends to conduct any development in a flood
hazard area shall first make application to the building offi-
cial and shall obtain the required permit.

G104.2 Application for permit. The applicant shall file an
application in writing on a form furnished by the building
official. Such application shall:

1. Identify and describe the development to be covered by
the permit.

2. Describe the land on which the proposed development
is to be conducted by legal description, street address or
similar description that will readily identify and defi-
nitely locate the site.

3. Include a site plan showing the delineation of flood
hazard areas, floodway boundaries, flood zones, design
flood elevations, ground elevations, proposed fill and
excavation and drainage patterns and facilities.

4. Include in subdivision proposals and other proposed
developments with more than 50 lots or larger than 5
acres (20 234 m?), base flood elevation data in accor-
dance with Section 1612.3.1 if such data are not identi-
fied for the flood hazard areas established in Section
G102.2.

5. Indicate the use and occupancy for which the proposed
development is intended.

6. Be accompanied by construction documents, grading
and filling plans and other information deemed appro-
priate by the building official.

7. State the valuation of the proposed work.

8. Be signed by the applicant or the applicant’s authorized
agent.

G104.3 Validity of permit. The issuance of a permit under
this appendix shall not be construed to be a permit for, or
approval of, any violation of this appendix or any other ordi-
nance of the jurisdiction. The issuance of a permit based on
submitted documents and information shall not prevent the
building official from requiring the correction of errors. The
building official is authorized to prevent occupancy or use of
a structure or site that is in violation of this appendix or other
ordinances of this jurisdiction.

G104.4 Expiration. A permit shall become invalid if the pro-
posed development is not commenced within 180 days after
its issuance, or if the work authorized is suspended or aban-
doned for a period of 180 days after the work commences.
Extensions shall be requested in writing and justifiable cause
demonstrated. The building official is authorized to grant, in
writing, one or more extensions of time, for periods not more
than 180 days each.

G104.5 Suspension or revocation. The building official is
authorized to suspend or revoke a permit issued under this
appendix wherever the permit is issued in error or on the
basis of incorrect, inaccurate or incomplete information, or in
violation of any ordinance or code of this jurisdiction.
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SECTION G105
VARIANCES

G105.1 General. The board of appeals established pursuant
to Section 113 shall hear and decide requests for variances.
The board of appeals shall base its determination on technical
justifications, and has the right to attach such conditions to
variances as it deems necessary to further the purposes and
objectives of this appendix and Section 1612.

:105.2 Records. The building official shall maintain a per-
manent record of all variance actions, including justification
for their issuance.

G105.3 Historic structures. A variance is authorized to be
issued for the repair or rehabilitation of a historic structure
upon a determination that the proposed repair or rehabilita-
tion will not preclude the structure’s continued designation as
a historic structure, and the variance is the minimum neces-
sary to preserve the historic character and design of the struc-
ture.

Exception: Within flood hazard areas, historic structures
that do not meet one or more of the following designa-
tions:

1. Listed or preliminarily determined to be eligible for
listing in the National Register of Historic Places.

2. Determined by the Secretary of the U.S. Department
of Interior as contributing to the historical signifi-
cance of a registered historic district or a district pre-
liminarily determined to qualify as an historic
district.

3. Designated as historic under a state or local historic
preservation program that is approved by the
Department of Interior.

G105.4 Functionally dependent facilities, A variance is
authorized to be issued for the construction or substantial
improvement of a functionally dependent facility provided
that the criteria in Section 1612.1 are met and the variance is
the minimum necessary to allow the construction or substan-
tial improvement, and that all due consideration has been
given to methods and materials that minimize flood damages
during the design flood and do not create additional threats to
public safety.

G105.5 Restrictions. The board of appeals shall not issue a
variance for any proposed development in a floodway if any
increase in flood levels would result during the base flood
discharge.

G105.6 Considerations. In reviewing applications for vari-
ances, the board of appeals shall consider all technical evalu-
ations, all relevant factors, all other portions of this appendix
and the following:

1. The danger that materials and debris may be swept
onto other lands resulting in further injury or damage.

2. The danger to life and property due to flooding or ero-
sion damage.

3. The susceptibility of the proposed development,
including contents, to flood damage and the effect of
such damage on current and future owners.
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4. The importance of the services provided by the pro-
posed development to the community.

5. The availability of alternate locations for the proposed
development that are not subject to flooding or ero-
sion.

6. The compatibility of the proposed development with
existing and anticipated development.

7. The relationship of the proposed development to the
comprehensive plan and flood plain management pro-
gram for that area.

8. The safety of access to the property in times of flood
for ordinary and emergency vehicles.

9. The expected heights, velocity, duration, rate of rise
and debris and sediment transport of the floodwaters
and the effects of wave action, if applicable, expected
at the site.

10. The costs of providing governmental services during
and after flood conditions including maintenance and
repair of public utilities and facilities such as sewer,
gas, electrical and water systems, streets and bridges.

(105.7 Conditions for issuance, Variances shall only be

issued by the board of appeals where all of the following cri-
teria are met:

1. A technical showing of good and sufficient cause that
the unique characteristics of the size, configuration or
topography of the site renders the elevation standards
inappropriate.

2. A determination that failure to grant the variance would
result in exceptional hardship by rendering the lot
undevelopable.

3. A determination that the granting of a variance will not
result in increased flood heights, additional threats to
public safety, extraordinary public expense, nor create
nuisances, cause fraud on or victimization of the public
or conflict with existing local laws or ordinances.

4. A determination that the variance is the minimum nec-
essary, considering the flood hazard, to afford relief.

5. Notification to the applicant in writing over the signa-
ture of the building official that the issuance of a vari-
ance to construct a structure below the base flood level
will result in increased premium rates for flood insur-
ance up to amounts as high as $25 for $100 of insur-
ance coverage, and that such construction below the
base flood level increases risks to life and property.

SECTION G201
DEFINITIONS
G201.1 General. The following words and terms shall, for
the purposes of this appendix, have the meanings shown
herein. Refer to Chapter 2 of this code for general definitions.
G201.2 Definitions.

DEVELOPMENT. Any man-made change to improved or
unimproved real estate, including but not limited to, buildings
or other structures, temporary structures, temporary or per-
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manent storage of materials, mining, dredging, filling, grad-
ing, paving, excavations, operations and other land-disturbing
activities.

FUNCTIONALLY DEPENDENT FACILITY. A facility
that cannot be used for its intended purpose uunless it is
located or carried out in close proximity to water, such as a
docking or port facility necessary for the loading or unload-
ing of cargo or passengers, shipbuilding or ship repair. The
term does not include long-term storage, manufacture, sales
or service facilities.

MANUFACTURED HOME. A structure that is transport-
able in one or more sections, built on a permanent chassis,
designed for use with or without a permanent foundation
when attached to the required utilities, and constructed to the
Federal Mobile Home Construction and Safety Standards and
rules and regulations promulgated by the U.8. Department of
Housing and Urban Development. The term also includes
mobile homes, park trailers, travel trailers and similar trans-
portable structures that are placed on a site for 180 consecu-
tive days or longer.

MANUFACTURED HOME PARK OR SUBDIVISION.
A parcel (or contiguous parcels) of land divided into two or
more manufactured home lots for rent or sale.

RECREATIONAL VEHICLE. A vehicle that is built on a
single chassis, 400 square feet (37.16 m?) or less when mea-
sured at the largest horizontal projection, designed to be self-
propelled or permanently towable by a light-duty truck, and
designed primarily not for use as a permanent dwelling but as
temporary living quarters for recreational, camping, travel or
seasonal use. A recreational vehicle is ready for highway use
if it is on its wheels or jacking system, is attached to the site
only by quick disconnect-type utilities and security devices
and has no permanently attached additions.

VARIANCE. A grant of relief from the requirements of this
section that permits construction in a manner otherwise pro-
hibited by this section where specific enforcement would
result in unnecessary hardship.

VIOLATION. A development that is not fully compliant
with this appendix or Section 1612, as applicable.

SECTION G301
SUBDIVISIONS

G301.1 General. Any subdivision proposal, including pro-
posals for manufactured home parks and subdivisions, or
other proposed new development in a flood hazard area shall
be reviewed to verify all of the following:

1. Such proposals are consistent with the need to mini-
mize flood damage.

2. Public utilities and facilities, such as sewer, gas, elec-
tric and water systems, are located and constructed to
minimize or eliminate flood damage.

3. Adequate drainage is provided to reduce exposure to
flood hazards.

(G301.2 Subdivision requirements. The following require-
ments shall apply in the case of any proposed subdivision,
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including proposals for manufactured home parks and subdi-
visions, any portion of which lies within a flood hazard area:

1. The flood hazard area, including floodways, coastal
high-hazard areas and coastal A zones, as appropriate,
shall be delineated on tentative and final subdivision
plats.

2. Design flood elevations shall be shown on tentative and
final subdivision plats.

3. Residential building lots shall be provided with ade-
quate buildable area outside the floodway.

4, The design criteria for utilities and facilities set forth in
this appendix and appropriate International Codes shall
be met.

SECTION G401
SITE IMPROVEMENT

G401.1 Development in floodways. Development or land-
disturbing activity shall not be authorized in the floodway
unless it has been demonstrated through hydrologic and
hydraulic analyses performed in accordance with standard
engineering practice, and prepared by a registered design pro-
fessional, that the proposed encroachment will not result in
any increase in the base flood level.

(401.2 Coastal high-hazard areas and coastal A zones. In
coastal high-hazard areas and coastal A zones:

1. New buildings and buildings that are substantially
improved shall only be authorized landward of the
reach of mean high tide.

2. The use of fill for structural support of buildings is pro-
hibited.

G401.3 Sewer facilities. All new or replaced sanitary sewer
facilities, private sewage treatment plants (including all
pumping stations and collector systems) and on-site waste
disposal systems shall be designed in accordance with Chap-
ter 7, ASCE 24, to minimize or eliminate infiltration of flood-
waters into the facilities and discharge from the facilities into
floodwaters, or impairment of the facilities and systems.

G401.4 Water facilities, All new or replacement water facil-
ities shall be designed in accordance with the provisions of
Chapter 7, ASCE 24, to minimize or eliminate infiltration of
floodwaters into the systems.

G401.5 Storm drainage. Storm drainage shall be designed to
convey the flow of surface waters to minimize or eliminate
damage to persons or property.

(401.6 Streets and sidewalks. Streets and sidewalks shall
be designed to minimize potential for increasing or aggravat-
ing flood levels.

SECTION G501
MANUFACTURED HOMES

G501.1 Elevation. All new and replacement manufactured
homes to be placed or substantially improved in a flood haz-
ard area shall be elevated such that the lowest floor of the
manufactured home is elevated to or above the design flood
elevation.
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G501.2 Foundations. All new and replacement manufac-
tured homes, including substantial improvement of existing
manufactured homes, shall be placed on a permanent, rein-
forced foundation that is designed in accordance with Section
R322 of the California Residential Code.

G501.3 Anchoring. All new and replacement manufactured
homes to be placed or substantially improved in a flood haz-
ard area shall be installed using methods and practices that
minimize flood damage. Manufactured homes shall be
securely anchored to an adequately anchored foundation sys-
tem to resist flotation, collapse and lateral movement. Meth-
ods of anchoring are authorized to include, but are not limited
to, use of over-the-top or frame ties to ground anchors. This
requirement is in addition to applicable state and local
anchoring requirements for resisting wind forces.

G501.4 Protection of mechanical equipment and outside
appliances. Mechanical equipment and outside appliances
shall be elevated to or above the design flood elevation.

Exception: Where such equipment and appliances are
designed and installed to prevent water from entering or
accumulating within their components and the systems are
constructed to resist hydrostatic and hydrodynamic loads
and stresses, including the effects of buoyancy, during the
occurrence of flooding up to the elevation required by Sec-
tion R322 of the California Residential Code, the systems
and equipment shall be permitted to be located below the
elevation required by Section R322 of the California Resi-
dential Code. Electrical wiring systems shall be permitted
below the design flood elevation provided that they con-
form to the provisions of NFPA 70.

G501.5 Enclosures. Fully enclosed areas below elevated
manufactured homes shall comply with the requirements of
Section R322 of the California Residential Code.

SECTION G601
RECREATIONAL VEHICLES

G601.1 Placement prohibited. The placement of recre-
ational vehicles shall not be authorized in coastal high-hazard
areas and in floodways.

G601.2 Temporary placement. Recreational vehicles in
flood hazard areas shall be fully licensed and ready for high-
way use, or shall be placed on a site for less than 180 consec-
utive days.

G601.3 Permanent placement. Recreational vehicles that
are not fully licensed and ready for highway use, or that are to
be placed on a site for more than 180 consecutive days, shall
meet the requirements of Section G501 for manufactured
homes.

SECTION G701
TANKS

G701.1 Tanks. Underground and above-ground tanks shall
be designed, constructed, installed and anchored in accor-
dance with ASCE 24.
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SECTION G801
OTHER BUILDING WORK

G801.1 Garages and accessory structures. Garages and
accessory structures shall be designed and constructed in
accordance with ASCE 24.

(G801.2 Fences. Fences in floodways that have the potential
to block the passage of floodwaters, such as stockade fences

and wire mesh fences, shall meet the requirement of Section
G103.5.

G801.3 Oil derricks. Oil derricks located in flood hazard
areas shall be designed in conformance with the flood loads
in Sections 1603.1.7 and 1612,

G801.4 Retaining walls, sidewalks and driveways. Retain-
ing walls, sidewalks and driveways shall meet the require-
ments of Section 1804.5.

G801.5 Swimming pools. Swimming pools shall be designed
and constructed in accordance with ASCE 24, Above-ground
swimming pools, on-ground swimming pools and in-ground
swimming pools that involve placement of fill in floodways
shall also meet the requirements of Section G103.5.

(801.6 Decks, porches, and patios. Decks, porches and
patios shall be designed and constructed in accordance with
ASCE 24.

G801.7 Nonstructural concrete slabs in coastal high-haz-
ard areas and coastal A zones, In coastal high-hazard areas
and coastal A zones, nonstructural concrete slabs used as
parking pads, enclosure floors, landings, decks, walkways,
patios and similar nonstructural uses are permitted beneath or
adjacent to buildings and structures provided that the con-
crete slabs shall be constructed in accordance with ASCE 24,

G801.8 Roads and watercourse crossings in regulated
floodways. Roads and watercourse crossings that encroach
into regulated floodways, including roads, bridges, culverts,
low-water crossings and similar means for vehicles or pedes-
trians to travel from one side of a watercourse to the other,
shall meet the requirement of Section G103.5.

SECTION G901
TEMPORARY STRUCTURES AND
TEMPORARY STORAGE

G901.1 Temporary structures, Temporary structures shall
be erected for a period of less than 180 days. Temporary
structures shall be anchored to prevent flotation, collapse or
lateral movement resulting from hydrostatic loads, including
the effects of buoyancy, during conditions of the design
flood. Fully enclosed temporary structures shall have flood
openings that are in accordance with ASCE 24 to allow for
the automatic entry and exit of floodwaters.

G901.2 Temporary storage. Temporary storage includes
storage of goods and materials for a period of less than 180
days. Stored materials shall not include hazardous materials.
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(901.3 Floodway encroachment. Temporary structures and
temporary storage in floodways shall meet the requirements
of G103.5.

SECTION G1001
UTILITY AND MISCELLANEOUS GROUP U

G1001.1 Utility and miscellaneous Group U. Utility and
miscellaneous Group U includes buildings that are accessory
in character and miscellaneous structures not classified in any
specific occupancy in this code, including, but not limited to,
agricultural buildings, aircraft hangars (accessory to a one- or
two-family residence), barns, carports, fences more than 6
feet (1829 mm) high, grain silos (accessory to a residential
occupancy), greenhouses, livestock shelters, private garages,
retaining walls, sheds, stables and towers.

G1001.2 Flood loads. Utility and miscellaneous Group U
buildings and structures, including substantial improvement
of such buildings and structures, shall be anchored to prevent
flotation, collapse or lateral movement resulting from flood
loads, including the effects of buoyancy, during conditions of
the design flood.

G1001.3 Elevation. Utility and miscellaneous Group U
buildings and structures, including substantial improvement
of such buildings and structures, shall be elevated such that
the lowest floor, including basement, is elevated to or above
the design flood elevation in accordance with Section 1612 of
this code.

G1001.4 Enclosures below design flood elevation. Fully
enclosed areas below the design flood elevation shall be con-
structed in accordance with ASCE 24.

G1001.5 Flood-damage-resistant materials. Flood-dam-
age-resistant materials shall be used below the design flood
elevation.

G1001.6 Protection of mechanical, plumbing and electri-
cal systems. Mechanical, plumbing and electrical systems,
including plumbing fixtures, shall be elevated to or above the
design flood elevation.

Exception: Electrical systems, equipment and compo-
nents; heating, ventilating, air conditioning and plumbing
appliances; plumbing fixtures, duct systems and other ser-
vice equipment shall be permitted to be located below the
design flood elevation provided that they are designed and
installed to prevent water from entering or accumulating
within the components and to resist hydrostatic and hydro-
dynamic loads and stresses, including the effects of buoy-
ancy, during the occurrence of flooding to the design flood
elevation in compliance with the flood-resistant construc-
tion requirements of this code. Electrical wiring systems
shall be permitted to be located below the design flood
elevation provided that they conform to the provisions of
the California Electrical Code.
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SECTION G1101
REFERENCED STANDARDS

ASCE 24—13 Flood Resistant Design G103.1,
and Construction G401.3,
G401.4, G701.1,
G801.1, GR01.5,
G801.6, GRO1.7,
G901.1, G1001.4
HUD 24 CFR  Manufactured Home G201

Part 3280 Construction and Safety

(2008) Standards

IBC—18 California Building Code G102.2,
G1001.1,
G1001.3
IRC—18 California Residential Code G501.2,
G501.4,
G501.5

NFPA 70—17 California Electrical Code G501.4,G1001.6
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CALIFORNIA BUILDING CODE -~ MATRIX ADOPTION TABLE
APPENDIX H - SIGNS
(Not adopted by state agencies)

) c
Bsc | BSC- | sem | HCP DSA

QOSHPD

BSCC|DPH | AGR|DWR|CEC| CA | 5L {SLC

Adopting agency CG Tz TAc "cTes

8§8/CC

1j1IRj 213145

Adopt entire chapter

Adopt entire chapter as
amended (amended
sactions listed below)

Adopt only those sections
that are listed below

Chapter / Section

APPENDIX H
SIGNS

The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.

User notes:

About this appendix: Appendix H gathers in one place the various standards that regulate the construction and protection of outdoor signs.
Wherever possible, the appendix provides standards in performance language, thus allowing the widest possible application.

Code development reminder: Code change proposais to this appendix will be considered by the IBC~Structural Code Development Com-
mittee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION H101
GENERAL

H101.1 General. A sign shall not be erected in a manner that
would confuse or obstruct the view of or interfere with exit
signs required by Chapter 10 or with official traffic signs, sig-
nals or devices. Signs and sign support structures, together
with their supports, braces, guys and anchors, shall be kept in
repair and in proper state of preservation. The display sur-
faces of signs shall be kept neatly painted or posted at all
times.

H101.2 Signs exempt from permits. The following signs are
exempt {from the requirements to obtain a permit before erec-
tion:

1. Painted nonilluminated signs.

2. Temporary signs announcing the sale or rent of prop-
erty.

3. Signs erected by transportation authorities.

4. Projecting signs not exceeding 2.5 square feet (0.23
2
m-).

5. The changing of moveable parts of an approved sign
that is designed for such changes, or the repainting or
repositioning of display matter shall not be deemed an
alteration.
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SECTION H102
DEFINITIONS

H102.1 General. The following words and terms shall, for
the purposes of this appendix, have the meanings shown
herein. Refer to Chapter 2 of this code for general definitions.

COMBINATION SIGN. A sign incorporating any combina-
tion of the features of pole, projecting and roof signs.

DISPLAY SIGN. The area made available by the sign struc-
ture for the purpose of displaying the advertising message.

ELECTRIC SIGN. A sign containing electrical wiring, but
not including signs illuminated by an exterior light source.
GROUND SIGN. A billboard or similar type of sign that is
supported by one or more uprights, poles or braces in or upon
the ground other than a combination sign or pole sign, as
defined by this code.

POLE SIGN. A sign wholly supported by a sign structure in
the ground.

PORTABLE DISPLAY SURFACE. A display surface tem-
porarily fixed to a standardized advertising structure that is
regularly moved from structure to structure at periodic inter-
vals.

PROJECTING SIGN. A sign other than a wall sign that
projects from and is supported by a wall of a building or
structure.
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ROOF SIGN. A sign erected on or above a roof or parapet of
a building or structure.

SIGN. Any letter, figure, character, mark, plane, point, mar-
quee sign, design, poster, pictorial, picture, stroke, stripe,
line, trademark, reading matter or illuminated service, which
shall be constructed, placed, attached, painted, erected, fas-
tened or manufactured in any manner whatsoever, so that the
same shall be used for the attraction of the public to any
place, subject, person, firm, corporation, public performance,
article, machine or merchandise, whatsoever, which is dis-
played in any manner outdoors. Every sign shall be classified
and conform to the requirements of that classification as set
forth in this chapter.

SIGN STRUCTURE. Any structure that supports or is capa-
ble of supporting a sign as defined in this code. A sign struc-
ture is permitted to be a single pole and is not required to be
an integral part of the building.

WALL SIGN. Any sign attached to or erected against the
wall of a building or structure, with the exposed face of the
sign in a plane parallel to the plane of said wall.

SECTION H103
LOCATION

H103.1 Location restrictions. Signs shall not be erected,
constructed or maintained so as to obstruct any fire escape or
any window or door or opening used as a means of egress or
$0 as to prevent free passage from one part of a roof to any
other part thereof. A sign shall not be attached in any form,
shape or manner to a fire escape, nor be placed in such man-
ner as to interfere with any opening required for ventilation.

SECTION H104
IDENTIFICATION

H104.1 Identification. Every outdoor advertising display
sign hereafter erected, constructed or maintained, for which a
permit is required, shall be plainly marked with the name of
the person, firm or corporation erecting and maintaining such
sign and shall have affixed on the front thereof the permit
number issued for said sign or other method of identification
approved by the building official.

SECTION H105
DESIGN AND CONSTRUCTION

H105.1 General requirements. Signs shall be designed and
constructed to comply with the provisions of this code for use
of materials, loads and stresses.

H1035.2 Permits, drawings and specifications. Where a per-
mit is required, as provided in Chapter 1, construction docu-
ments shall be required. These documents shall show the
dimensions, material and required details of construction,
including loads, stresses and anchors.

H105.3 Wind load. Signs shall be designed and constructed
to withstand wind pressure as provided for in Chapter 16.
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H105.4 Seismic load. Signs designed to withstand wind pres-
sures shall be considered capable of withstanding earthquake
loads, except as provided for in Chapter 16.

H105.5 Working stresses. In outdoor advertising display
signs, the allowable working stresses shall conform to the
requirements of Chapter 16. The working stresses of wire
rope and its fastenings shall not exceed 25 percent of the ulti-
mate strength of the rope or fasteners.

Exceptions:

1. The allowable working stresses for steel and wood
shall be in accordance with the provisions of Chap-
ters 22 and 23.

2. The working strength of chains, cables, guys or steel
rods shall not exceed one-fifth of the ultimate
strength of such chains, cables, guys or steel.

H105.6 Attachment. Signs attached to masonry, concrete or
steel shall be safely and securely fastened by means of metal
anchors, bolts or approved expansion screws of sufficient size
and anchorage to safely support the loads applied.

SECTION H106
ELECTRICAL

H106.1 Tllumination. A sign shall not be illuminated by
other than electrical means, and electrical devices and wiring
shall be installed in accordance with the requirements of
NFPA 70. Any open spark or flame shall not be used for dis-
play purposes unless specifically approved.

H106.1.1 Internally illuminated signs. Except as pro-
vided for in Section 2611, where internally illuminated
signs have facings of wood or of approved plastic comply-
ing with the requirements of Section 2606.4, the area of
such facing section shall be not more than 120 square feet
(11.16 m? and the wiring for electric lighting shall be
entirely enclosed in the sign cabinet with a clearance of
not less than 2 inches (51 mm) from the facing material.
The dimensional limitation of 120 square feet (11.16 m?)
shall not apply to sign facing sections made from flame-
resistant-coated fabric (ordinarily known as “flexible sign
face plastic”) that weighs less than 20 ounces per square
yard (678 g/mz) and that, when tested in accordance with
NFPA 701, meets the fire propagation performance
requirements of both Test 1 and Test 2 or that, when tested
in accordance with an approved test method, exhibits an
average burn time of 2 seconds or less and a burning
extent of 5.9 inches (150 mm) or less for 10 specimens.

H106.2 Electrical service. Signs that require electrical ser-
vice shall comply with NFPA 70.

SECTION H107
COMBUSTIBLE MATERIALS

H107.1 Use of combustibles. Wood, plastics complying with
the requirements of Section H107.1.1 or plastic veneer panels
as provided for in Chapter 26, or other materials of combusti-
ble characteristics similar to wood, used for moldings, cap-
pings, nailing blocks, letters and latticing, shall comply with
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Section H109.1 and shall not be used for other ornamental
features of signs, unless approved.

H107.1.1 Plastic materials. Notwithstanding any other
provisions of this code, plastics that burn at a rate not
faster than 2.5 inches per minute (64 mm/s) when tested in
accordance with ASTM D635 shall be approved for use as
the display surface material and for the letters, decorations
and facings on signs and outdoor display structures.

H167.1.2 Electric sign faces. Individual plastic facings of
electric signs shall not exceed 200 square feet (18.6 m?) in
area.

H107.1.3 Area limitation. If the area of a display surface
exceeds 200 square feet (18.6 m®), the area occupied or
covered by plastics complying with the requirements of
Section H107.1.1 shall be limited to 200 square feet (18.6
m?) plus 50 percent of the difference between 200 square
feet (18.6 m?) and the area of display surface. The area of
plastic on a display surface shall not in any case exceed
1,100 square feet (102 m?).

H107.1.4 Plastic appurtenances. Letters and decorations
mounted on a plastic facing or display surface can be made
of plastics complying with the requirements of Section
H107.1.1.

SECTION H108
ANIMATED DEVICES

H108.1 Fail-safe device. Signs that contain moving sections
or ornaments shall have fail-safe provisions to prevent the
section or ornament from releasing and falling or shifting its
center of gravity more than 15 inches (381 mm). The fail-safe
device shall be in addition to the mechanism and the mecha-
nism’s housing that operate the movable section or ornament.
The fail-safe device shall be capable of supporting the full
dead weight of the section or ornament when the moving
mechanism releases.

SECTION H109
GROUND SIGNS

H109.1 Height restrictions. The structural frame of ground
signs shall not be erected of combustible materials to a height
of more than 35 feet (10 668 mm) above the ground. Ground
signs constructed entirely of noncombustible material shall
not be erected to a height of greater than 100 feet (30 430
mm) above the ground. Greater heights are permitted where
approved and located so as not to create a hazard or danger to
the public.

H109.2 Required clearance. The bottom coping of every
ground sign shall be not less than 3 feet (914 mm) above the
ground or street level, which space can be filled with platform
decorative trim or light wooden construction.

H109.3 Wood anchors and supports. Where wood anchors
or supports are embedded in the soil, the wood shall be pres-
sure treated with an approved preservative.
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SECTION H110
ROOF SIGNS

H110.1 General. Roof signs shall be constructed entirely of
metal or other approved noncombustible material except as
provided for in Sections H106.1.1 and H107.1. Provisions
shall be made for electric grounding of metallic parts. Where
combustible materials are permitted in letters or other orna-
mental features, wiring and tubing shall be kept free and insu-
lated therefrom. Roof signs shall be so constructed as to leave
a clear space of not less than 6 feet (1829 mm) between the
roof level and the lowest part of the sign and shall have not
less than 5 feet (1524 mm) clearance between the vertical
supports thereof. Roof sign structures shall not project
beyond an exterior wall.

Exception: Signs on flat roofs with every part of the roof
accessible.

H110.2 Bearing plates. The bearing plates of roof signs shall
distribute the load directly to or on masonry walls, steel roof
girders, columns or beams. The building shall be designed to
avoid overstress of these members.

H110.3 Height of solid signs. A roof sign having a solid sur-
face shall not exceed, at any point, a height of 24 feet (7315
mm) measured from the roof surface.

H110.4 Height of open signs. Open roof signs in which the
uniform open area is not less than 40 percent of total gross
area shall not exceed a height of 75 feet (22 860 mm) on
buildings of Type 1 or Type 2 construction. On buildings of
other construction types, the height shall not exceed 40 feet
(12 192 mm). Such signs shall be thoroughly secured to the
building on which they are installed, erected or constructed
by iron, metal anchors, bolts, supports, chains, stranded
cables, steel rods or braces and they shall be maintained in
good condition.

H110.5 Height of closed signs. A closed roof sign shall not
be erected to a height greater than 50 feet (15 240 mm) above
the roof of buildings of Type 1 or 2 construction or more than
35 feet (10 668 mm) above the roof of buildings of Type 3, 4
or 5 construction.

SECTION H111
WALL SIGNS

H111.1 Materials. Wall signs that have an area exceeding 40
square feet (3.72 m*) shall be constructed of metal or other
approved noncombustible material, except for nailing rails
and as provided for in Sections H106.1.1 and H107.1.

H111.2 Exterior wall mounting details. Wall signs attached
to exterior walls of solid masonry, concrete or stone shall be
safely and securely attached by means of metal anchors, bolts
or expansion screws of not less than %; inch (9.5 mm) diame-
ter and shall be embedded not less than 5 inches (127 mm).
Wood blocks shall not be used for anchorage, except in the
case of wall signs attached to buildings with walls of wood. A
wall sign shall not be supported by anchorages secured to an
unbraced parapet wall.

H111.3 Extension. Wall signs shall not extend above the top
of the wall or beyond the ends of the wall to which the signs
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are attached unless such signs conform to the requirements
for roof signs, projecting signs or ground signs.

SECTION H112
PROJECTING SIGNS

H112.1 General. Projecting signs shall be constructed
entirely of metal or other noncombustible material and
securely attached to a building or structure by metal supports
such as bolts, anchors, supports, chains, guys or steel rods.
Staples or nails shall not be used to secure any projecting sign
to any building or structure. The dead load of projecting signs
not parallel to the building or structure and the load due to
wind pressure shall be supported with chains, guys or steel
rods having net cross-sectional dimension of not less than */,
inch (9.5 mm) diameter. Such supports shall be erected or
maintained at an angle of not less than 45 percent (0.78 rad)
with the horizontal to resist the dead load and at angle of 45
percent (0.78 rad) or more with the face of the sign to resist
the specified wind pressure. If such projecting sign exceeds
30 square feet (2.8 m?®) in one facial area, there shall be pro-
vided not fewer than two such supports on each side not more
than & feet (2438 mm) apart to resist the wind pressure.

H112.2 Attachment of supports. Supports shall be secured
to a bolt or expansion screw that will develop the strength of
the supporting chains, guys or steel rods, with a minimum ;-
inch (15.9 mm) bolt or lag screw, by an expansion shield.
Turnbuckles shall be placed in chains, guys or steel rods sup-
porting projecting signs.

H112.3 Wall mounting details. Chains, cables, guys or steel
rods used to support the live or dead load of projecting signs
are permitted to be fastened to solid masonry walls with
expansion bolts or by machine screws in iron supports, but
such supports shall not be attached to an unbraced parapet
wall. Where the supports must be fastened to walls made of
wood, the supporting anchor bolts must go through the wall
and be plated or fastened on the inside in a secure manner.

H112.4 Height limitation. A projecting sign shall not be
erected on the wall of any building so as to project above the
roof or cornice wall or, on buildings without a cornice wall,
above the roof level except that a sign erected at a right angle
to the building, the horizontal width of which sign is perpen-
dicular to such a wall and does not exceed 18 inches (457
mm), is permitted to be erected to a height not exceeding 2
feet (610 mm) above the roof or cornice wall or above the
roof level where there is no cornice wall. A sign attached to a
corner of a building and parallel to the vertical line of such
corner shall be deemed to be erected at a right angle to the
building wall.

H112.5 Additional loads. Projecting sign structures that will
be used to support an individual on a ladder or other servicing
device, whether or not specifically designed for the servicing
device, shall be capable of supporting the anticipated addi-
tional load, but not less than a 100-pound (445 N) concen-
trated horizontal load and a 300-pound (1334 N) concentrated
vertical load applied at the point of assumed or most eccentric
loading. The building component to which the projecting sign
is attached shall be designed to support the additional loads.
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SECTION H113
MARQUEE SIGNS

H113.1 Materials. Marquee signs shall be constructed
entirely of metal or other approved noncombustible material
except as provided for in Sections H106.1.1 and H107.1.

H113.2 Attachment. Marquee signs shall be attached to
approved marquees that are constructed in accordance with
Section 3106.

H113.3 Dimensions. Marquee signs, whether on the front or
side, shall not project beyond the perimeter of the marquee.

H113.4 Height limitation. Marquee signs shall not extend
more than 6 feet (1829 mm) above, or 1 foot (305 mm) below
such marquee. Signs shall not have a vertical dimension
greater than 8 feet (2438 mm).

SECTION H114
PORTABLE SIGNS

H114.1 General. Portable signs shall conform to require-
ments for ground, roof, projecting, flat and temporary signs
where such signs are used in a similar capacity. The require-
ments of this section shall not be construed to require porta-
ble signs to have connections to surfaces, tie-downs or
foundations where provisions are made by temporary means
or configuration of the structure to provide stability for the
expected duration of the installation.

TABLE 4-A
SIZE, THICKNESS AND TYPE OF GLASS PANELS IN SIGNS
MAXIMUM SIZE OF MINIMUM
EXPOSED PANEL THICKNESS
Any dimension Area OF GLASS TYPE OF GLASS
(inches) {square inches) | (Inches)
30 500 A Plain, plate or wired
45 700 i Plain, plate or wired
144 3,600 ', Plain, plate or wired
> 144 > 3,600 Y, Wired glass
For SI: 1 inch = 25.4 mm, | square inch = 645.16 min?,
TABLE 4-B
THICKNESS OF PROJECTION SIGN
PROJECTION (feet) MAXIMUM THICKNESS (feet)
5 2
4 2.5
3 3
2 3.5
1 4

For SI: 1 foot = 304.8 mm.
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SECTION H115
REFERENCED STANDARDS

ASTM D635—10 Test Method for H107.1.1
Rate of Burning and/or
Extent and Time of Burning
of Plastics in a Horizontal Position
NFPA 70—17 California Electrical Code H106.1,
H106.2
NFPA 701—10 Methods of Fire Test for H106.1.1
Flame Propagation of
Textiles and Films
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CALIFORNIA BUILDING CODE ~ MATRIX ADOPTION TABLE
APPENDIX | - PATIO COVERS

(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user.
See Chapter 1 for state agency authority and building applications.)

amended (amended
sections listed below)

) BSC- HCD DSA OSHPD
Adopting agency BSC G SFM BSCC | DPH | AGR|DWR|CEC| CA | SL |SLC
% 112 |1ACJAC|SS[SS/ICC|1 [1IR| 23145
Adopt entire chapter X
Adopt entire chapter as

Adopt only those sections X
that are listed below
Chapter / Section
1101 X
1102
1103 X
APPENDIX |
The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.
User notes:

About this appendix: Appendix | provides standards applicable to the construction and use of patio covers. It is limited in application to patio
covers accessory to dwelling units. Covers of patios and other outdoor areas asscciated with restaurants, mercantile buildings, offices, nurs-
ing homes or other nondwelling occupancies would be subject to standards in the main code and not this appendix.

Code development reminder: Code change proposals to this appendix will be considered by the IBC~—Structural Code Development Com-
mittee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION 1101
GENERAL

1101.1 General. Patio covers shall be permitted to be
detached from or attached to dwelling units. Patio covers
shall be used only for recreational, outdoor living purposes
and not as carports, garages, storage rooms or habitable
rooms.

SECTION 1102
DEFINITION

1102.1 General. The following term shall, for the purposes of
this appendix, have the meaning shown herein. Refer to
Chapter 2 of this code for general definitions.

PATIO COVER. A structure with open or glazed walls that
is used for recreational, outdoor living purposes associated
with a dwelling unit.

2019 CALIFORNIA BUILDING CODE

SECTION 1103
EXTERIOR WALLS AND OPENINGS

1103.1 Enclosure walls. Enclosure walls shall be permitted
to be of any configuration, provided that the open or glazed
area of the longer wall and one additional wall is equal to not
less than 65 percent of the area below not less than 6 feet 8
inches (2032 mm) of each wall, measured from the floor.
Openings shall be permitted to be enclosed with insect
screening, translucent or transparent plastic conforming to the
provisions of Sections 2606 through 2610, glass conforming
to the provisions of Chapter 24 or any combination of the
foregoing.

1103.2 Light, ventilation and emergency egress. Exterior
openings of the dwelling unit required for light and ventila-
tion shall be permitted to open into a patio structure. How-
ever, the patio structure shall be unenclosed if such openings
are serving as emergency egress or rescue openings from
sleeping rooms. Where such exterior openings serve as an
exit from the dwelling unit, the patio structure, unless unen-
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closed, shall be provided with exits conforming to the provi-
sions of Chapter 10.

SECTION 1104
HEIGHT

1104.1 Height. Patio covers shall be limited to one-story
structures not more than 12 feet (3657 mm) in height.

SECTION 1105
STRUCTURAL PROVISIONS

1105.1 Design loads. Patio covers shall be designed and con-
structed to sustain, within the stress limits of this code, all
dead loads plus a minimum vertical live load of 10 pounds
per square foot (0.48 kN/m?) except that snow loads shall be
used where such snow loads exceed this minimum. Such
patio covers shall be designed to resist the minimum wind
and seismic loads set forth in this code.

1105.2 Footings. In areas with a frost depth of zero, a patio
cover shall be permitted to be supported on a concrete slab on
grade without footings, provided that the slab conforms to the
provisions of Chapter 19 of this code and is not less than 3/,
inches (89 mm) thick, and the columns do not support loads
in excess of 750 pounds (3.36 kN) per column.
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CALIFORNIA BUILDING CODE - MATRIX ADOPTION TABLE
APPENDIX J - GRADING

(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user.
See Chapter 1 for state agency authority and building applications.)

) BSC- HCD DSA OSHPD

Adopting agency BSC SFM BSCC | DPH AGR|DWR|CEC| CA { SL [SLC
cG 1]2]uac|ac|ss|sscc|l 1[R[ 2]3[4]5
Adopt entire chapter
Adopt entire chapter
as amended x| x
(amended sections
listed below)
Adopt only those
sections that are
listed below
Chapter / Section
J104.1 X1 X
APPENDIX J
The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.

User notes:

About this appendix: Appendix J provides standards for the grading of properties. The appendix also provides standards for the administra-
tion and enforcement of a grading program, including permit and inspection requirements. Appendix J was originally developed in the 1960s
and used for many years in jurisdictions throughout the western United States. It is intended to provide consistent and uniform code require-

ments anywhere grading is considered an issue.

Code development reminder: Code change proposals to this appendix will be considered by the IBC—Structural Code Development Com-
mittee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION J101
GENERAL

J101.1 Scope. The provisions of this chapter apply to grad-
ing, excavation and earthwork construction, including fills
and embankments. Where conflicts occur between the techni-
cal requirements of this chapter and the geotechnical report,
the geotechnical report shall govern,

J101.2 Flood hazard areas. Unless the applicant has submit-
ted an engineering analysis, prepared in accordance with
standard engineering practice by a registered design profes-
sional, that demonstrates the proposed work will not result in
any increase in the level of the base flood, grading, excava-
tion and earthwork construction, including fills and embank-
ments, shall not be permitted in floodways that are in flood
hazard areas established in Section 1612.3 or in flood hazard
areas where design flood elevations are specified but flood-
ways have not been designated.
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SECTION J102
DEFINITIONS

J102.1 Definitions. The following words and terms shall, for
the purposes of this appendix, have the meanings shown
herein. Refer to Chapter 2 of this code for general definitions.

BENCH. A relatively level step excavated into earth material
on which fill is to be placed.

COMPACTION. The densification of a fill by mechanical
means.

CUT. See “Excavation.”

DOWN DRAIN. A device for collecting water from a swale
or ditch located on or above a slope, and safely delivering it
to an approved drainage facility.

EROSION. The wearing away of the ground surface as a
result of the movement of wind, water or ice.

EXCAVATION. The removal of earth material by artificial
means, also referred to as a cut.
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FILL. Deposition of earth materials by artificial means.
GRADE. The vertical location of the ground surface.
GRADE, EXISTING. The grade prior to grading.

GRADE, FINISHED. The grade of the site at the conclusion
of all grading efforts. ‘
GRADING. An excavation or fill or combination thereof.

KEY. A compacted fill placed in a trench excavated in earth
material beneath the toe of a slope.

SLOPE. An inclined surface, the inclination of which is
expressed as a ratio of horizontal distance to vertical distance.

TERRACE. A relatively level step constructed in the face of
a graded slope for drainage and maintenance purposes.

SECTION J103
PERMITS REQUIRED

J103.1 Permits required. Except as exempted in Section
J103.2, grading shall not be performed without first having
obtained a permit therefor from the building official. A grad-
ing permit does not include the construction of retaining
walls or other structures,

J103.2 Exemptions. A grading permit shall not be required
for the following;

1. Grading in an isolated, self-contained area, provided
that the public is not endangered and that such grading
will not adversely affect adjoining properties.

2. Excavation for construction of a structure permitted
under this code.

Cemetery graves.
. Refuse disposal sites controlted by other regulations.

Excavations for wells, or trenches for utilities.

o B W

. Mining, quarrying, excavating, processing or stockpil-
ing rock, sand, gravel, aggregate or clay controlled by
other regulations, provided that such operations do not
affect the lateral support of, or significantly increase
stresses in, soil on adjoining properties.

7. Exploratory excavations performed under the direction
of a registered design professional.

Exemption from the permit requirements of this appendix
shall not be deemed to grant authorization for any work to be
done in any manner in violation of the provisions of this code
or any other laws or ordinances of this jurisdiction.

SECTION J104
PERMIT APPLICATION AND SUBMITTALS

J104.1 Submittal requirements. In addition to the provi-
sions of Sections 105.3 and 1.8.4, as applicable, the applicant
shall state the estimated quantities of excavation and fill.

J104.2 Site plan requirements. In addition to the provisions
of Section 107, a grading plan shall show the existing grade
and finished grade in contour intervals of sufficient clarity to
indicate the nature and extent of the work and show in detail
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that it complies with the requirements of this code. The plans
shall show the existing grade on adjoining properties in suffi-
cient detail to identify how grade changes will conform to the
requirements of this code.

J104.3 Geotechnical report. A geotechnical report prepared
by a registered design professional shall be provided. The
report shall contain not less than the following:

1. The nature and distribution of existing soils.

2. Conclusions and recommendations for grading proce-
dures.

3. Soil design criteria for any structures or embankments
required to accomplish the proposed grading.

4. Where necessary, slope stability studies, and recom-
mendations and conclusions regarding site geology.

Exception: A geotechnical report is not required where
the building official determines that the nature of the work
applied for is such that a report is not necessary.

J104.4 Liquefaction study. For sites with mapped maximum
considered earthquake spectral response accelerations at
short periods (S,) greater than 0.5g as determined by Section
1613, a study of the liquefaction potential of the site shall be
provided and the recommendations incorporated in the plans.

Exception: A liquefaction study is not required where the
building official determines from established local data
that the liquefaction potential is low.

SECTION J105
INSPECTIONS

J105.1 General. Inspections shall be governed by Section
110, Chapter 1, Division II of this code.

J105.2 Special inspections, The special inspection require-
ments of Section 1705.6 shall apply to work performed under
a grading permit where required by the building official.

SECTION J106
EXCAVATIONS

J106.1 Maximum slope. The slope of cut surfaces shall be
not steeper than is safe for the intended use, and shall be not
more than one unit vertical in two units horizontal (50-per-
cent slope) unless the owner or the owner’s authorized agent
furnishes a geotechnical report justifying a steeper slope.

Exceptions:

1. A cut surface shall be permitted to be at a slope of
1.5 units horizontal to one unit vertical (67-percent
slope) provided that all of the following are met:

1.1. It is not intended to support structures or
surcharges.

1.2. Ttis adequately protected against erosion.
1.3. Itis not more than 8 feet (2438 mm) in height.
1.4. 1t is approved by the building code official.

1.5. Ground water is not encountered.
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2. A cut surface in bedrock shall be permitted to be ata
slope of one unit horizontal to one unit vertical (100-
percent slope).

SECTION J107
FILLS

J107.1 General. Unless otherwise recommended in the geo-
technical report, fills shall comply with the provisions of this
section.

J107.2 Surface preparation. The ground surface shall be
prepared to receive fill by removing vegetation, topsoil and
other unsuitable materials, and scarifying the ground to pro-
vide a bond with the fill material.

J107.3 Benching. Where existing grade is at a slope steeper
than one unit vertical in five units horizontal (20-percent
slope) and the depth of the fill exceeds 5 feet (1524 mm)
benching shall be provided in accordance with Figure J107.3,
A key shall be provided that is not less than 10 feet (3048
mm) in width and 2 feet (610 mm) in depth.

J107.4 Fill material. Fill material shall not include organic,
frozen or other deleterious materials. Rock or similar irreduc-
ible material greater than 12 inches (305 mm) in any dimen-
sion shall not be included in fills.

J107.5 Compaction. All fill material shall be compacted to
90 percent of maximum density as determined by ASTM
D1557, Modified Proctor, in lifts not exceeding 12 inches
(305 mm) in depth.

TOP OF FILL
&

-~ 5 FT, OR GREATER

APPENDIX J

J107.6 Maximum slope. The slope of fill surfaces shall be
not steeper than is safe for the intended use. Fill slopes
steeper than one unit vertical in two units horizontal (50-per-
cent slope) shall be justified by a geotechnical report or engi-
neering data.

SECTION J108
SETBACKS

J108.1 General. Cut and f{ill slopes shall be set back from the
property lines in accordance with this section. Setback
dimensions shall be measured perpendicular to the property
line and shall be as shown in Figure J108.1, unless substanti-
ating data is submitted justifying reduced setbacks.

J108.2 Top of slope. The setback at the top of a cut slope
shall be not less than that shown in Figure J108.1, or than is
required to accommodate any required interceptor drains,
whichever is greater.

J108.3 Slope protection. Where required to protect adjacent
properties at the toe of a slope from adverse effects of the
grading, additional protection, approved by the building offi-
cial, shall be included. Examples of such protection include
but are not be limited to:

1. Setbacks greater than those required by Figure J108.1.
2. Provisions for retaining walls or similar construction.
3, BErosion protection of the fill slopes.

4. Provision for the control of surface waters.

\Fi_L SLOPE

NATURAL SLOPE
-
-
-
'/, -

¥
TR
—= REMOVE UNSUITABLE
_ - - 2 FT. MINIMUM MATERIAL
-
-
| | .
5

= 10 FT. MINIMUM

For SI: 1 foot = 304.8 mm.

FIGURE J107.3
BENCHING DETAILS

2019 CALIFORNIA BUILDING CODE

669



APPENDIX J

H/5 but 2 ft. minimum
and need not exceed
10 ft. maximum

Property
Line
|

Toe of

H/5 but 2 £, minimum
and need not exceed Stope
20 f. maximum

Cut or Fill
Slope

Property
Line
|

Top of
Slope

t
'
I
1
1
{
1
1
1
f
H
1
i
:
t
i
'
|
I
'
1
i
'
i
!
)
i

\ Natural or

Finish Grade

Interceptor Drain

h (if required)

\\§//> Sl

Natural or
Finish Grade

For SL: 1 foot = 304.8 mm.

FIGURE J108.1
DRAINAGE DIMENSIONS

SECTION J109
DRAINAGE AND TERRACING

J109.1 General. Unless otherwise recommended by a regis-
tered design professional, drainage facilities and terracing
shall be provided in accordance with the requirements of this
section.
Exception: Drainage facilities and terracing need not be
provided where the ground slope is not steeper than one
unit vertical in three units horizontal (33-percent slope).

J109.2 Terraces, Terraces not less than 6 feet (1829 mm) in
width shall be established at not more than 30-foot (9144
mm) vertical intervals on all cut or fill slopes to control sur-
face drainage and debris. Suitable access shall be provided to
allow for cleaning and maintenance.

Where more than two terraces are required, one terrace,
located at approximately mid-height, shall be not less than 12
feet (3658 mm) in width.

Swales or ditches shall be provided on terraces. They shall
have a minimum gradient of one unit vertical in 20 units hori-
zontal (5-percent slope) and shall be paved with concrete not
less than 3 inches (76 mm) in thickness, or with other materi-
als suitable to the application. They shall have a depth not
less than 12 inches (305 mm) and a width not less than 5 feet
(1524 mm).

A single run of swale or ditch shall not collect runoff from
a tributary area exceeding 13,500 square feet (1256 m?) (pro-
Jjected) without discharging into a down drain.

670

J109.3 Interceptor drains. Interceptor drains shall be
installed along the top of cut slopes receiving drainage from a
tributary width greater than 40 feet (12 192 mm), measured
horizontally. They shall have a minimum depth of 1 foot (305
mm) and a minimum width of 3 feet (915 mm). The slope
shall be approved by the building official, but shall be not less
than one unit vertical in 50 units horizontal (2-percent slope).
The drain shall be paved with concrete not less than 3 inches
(76 mm) in thickness, or by other materials suitable to the
application. Discharge from the drain shall be accomplished
in a manner to prevent erosion and shall be approved by the
building official.

J109.4 Drainage across property lines. Drainage across
property lines shall not exceed that which existed prior to
grading. Excess or concentrated drainage shall be contained
on site or directed to an approved drainage facility. Erosion of
the ground in the area of discharge shall be prevented by
installation of nonerosive down drains or other devices.

SECTION J110
EROSION CONTROL

J110.1 General. The faces of cut and fill slopes shall be pre-
pared and maintained to control erosion. This control shall be
permitted to consist of effective planting.

Exception: Erosion control measures need not be pro-
vided on cut slopes not subject to erosion due to the ero-
sion-resistant character of the materials.
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Erosion control for the slopes shall be installed as soon as
practicable and prior to calling for final inspection.

J110.2 Other devices. Where necessary, check dams, crib-
bing, riprap or other devices or methods shall be employed to
control erosion and provide safety.

SECTION J111
REFERENCED STANDARDS
ASTM Test Method for Laboratory J107.5
D1557-12 Compaction Characteristics of

Soil Using Modified Effort
[56,000 fr-1b/fe* (2,700 kKN-m/m?)].
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CALIFORNIA BUILDING CODE ~ MATRIX ADOPTION TABLE
APPENDIX K - GROUP R-3 AND GROUP R-3.1 OCCUPANCIES
PROTECTED BY THE FACILITIES OF THE CENTRAL VALLEY FLOOD PROTECTION PLAN

(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code user.
See Chapter 1 for state agency authority and building applications.)
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Adopt entire chapter

X

Adopt entire chapter as
amended (amended
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APPENDIX K

GROUP R-3 AND GROUP R-3.1 OCCUPANCIES
PROTECTED BY THE FACILITIES OF THE CENTRAL
VALLEY FLOOD PROTECTION PLAN

The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.

SECTION K101
SCOPE

K101.1 General. The provisions of this section shall apply to
new construction, changes of use and to substantial improve-
ment and restoration of substantial damage as defined in Sec-
tion 1612, of Group R-3 and R-3.1 Occupancies in areas
protected by the facilities of the Central Valley Flood Protec-
tion Plan where flood levels are anticipated to exceed three
Jeet for the 200-year flood event. Except as specifically
required by this section, buildings and structures shall meet
applicable provisions of this code.

Exception: Changes of use of Group R-3 to Group R-3.1
Occupancies, including any substantial improvement done
under the same permit.

K101.1.1 Construction documents. If the land on which
the proposed work is to be constructed is located in an
area protected by the facilities of the Central Valley Flood
Protection Plan, the construction documents shall include
the WSEL200 and the elevation(s) of the floor(s), and, as
applicable, the elevation(s) and slopes of roofs, of the
building or structure.
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SECTION K102
DEFINITIONS

K162.1 General. The following words and terms shall, for the
purposes of this section, have the meanings shown.

AREAS PROTECTED BY THE FACILITIES OF THE CEN-
TRAL VALLEY FLOOD PROTECTION PLAN WHERE
FLOOD LEVELS ARE ANTICIPATED TO EXCEED THREE
FEET FOR THE 200-YEAR FLOOD EVENT. Geographical
areas identified by the state as “Areas Protected by the Facil-
ities of the Central Valley Flood Protection Plan where
Flood Levels are Anticipated to Exceed Three Feet for the
200-Year Flood Event” in accordance with Health and Safety
Code Section 50465. Published data from the California
Department of Water Resources can be obtained online at the
following website: www.water.ca.gov/ Building Codes.

Note: The facilities of the Central Valley Flood Protection
Plan are identified in the following counties: Butte,
Colusa, Fresno, Glenn, Lake, Madera, Merced, Plumas,
Sacramento, San Joaguin, Solano, Stanislaus, Sutter,
Tehama, Yolo and Yuba. Determination of additional
facilities is ongoing.

CENTRAL VALLEY. Any lands in the bed or along or near

the banks of the Sacramento River and the San Joaquin River,

and any of their tributaries or connected therewith, or upon
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any land adjacent thereto, or within any of the overflow
basins thereof, or upon any land susceptible to overflow
therefrom. The following counties and the incorporated
municipalities within these counties, in whole or in part, are
in the Central Valley: Alpine, Amador, Butte, Calaveras,
Colusa, El Dorado, Fresno, Glenn, Lake, Lassen, Madera,
Mariposa, Merced, Modoc, Napa, Nevada, Placer, Plumas,
Sacramento, San Benito, San Joaguin, Shasta, Sierra, Siski-
you, Solano, Stanislaus, Sutter, Tehama, Tuolumne, Yolo and
Yuba. A map that delineates the Central Valley can be
obtained online at the following website: www.water.ca.gov/
BuildingCodes.

EVACUATION LOCATION. A location no less than one (1)
Jfoot (0.30 meter) above the WSEL200 where occupants are
expected to congregate pending evacuation and from which
occupants may be evacuated during conditions of flooding,
such as a space within the building that has an exit door or
operable window; a deck, balcony, porch, rooftop platform
or rooftop area, or combinations thereof.

FACILITIES OF THE CENTRAL VALLEY FLOOD
PROTECTION PLAN. The facilities referenced herein
include the facilities of State Plan of Flood Control and other
flood management facilities in the Central Valley evaluated
under the Central Valley Flood Protection Plan, which will
be completed in 2012 and updated every 5 years theredfter.
The facilities of State Plan of Flood Control include the state
and federal flood control works (levees, weirs, channels and
other features) of the Sacramento River Flood Control Proj-
ect described in Water Code Section 8350, and flood control
projects in the Sacramento River and San Joaquin River
watersheds authorized pursuant to Article 2 (commencing
with Water Code section 12648) of Chapter 2 of Part 6 of
Division 6 for which the Central Valley Flood Protection
Board or the Department of Water Resources has provided
the assurances of nonfederal cooperation to the United
States, and those facilities identified in Water Code Section
8361.

ROUTE TO THE EVACUATION LOCATION. The path
through and along which occupants move from the habitable
areas of a building or structure that are below the WSEL200
to the evacuation location.

WSEL200. The water surface elevation (WSEL) of the 200-
year flood event that is identified by the state when it identi-
fies areas that receive protection from the facilities of the
Central Valley Flood Protection Plan.

SECTION K103
STRUCTURAL STABILITY

K103.1 General. Portions of buildings and structures sup-
porting evacuation locations shall be designed, constructed,
connected and anchored to resist flotation, collapse or per-
manent lateral movement resulting from the hydrostatic loads
anticipated during conditions of flooding anticipated for the
200-year flood event.

K103.2 Determination of loads. Hydrostatic loads, based
o the depth of water determined by the WSEL200, shall be
determined in accordance with Chapter 5 of ASCE 7.
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Reduction of hydrostatic loads may be accomplished by
allowing for the automatic entry and exit of floodwaters to
minimize unbalanced loads. Such means shall be designed
by a registered design professional and include, but are not
limited to, openings, valves, and panels designed to yield
under load.

Exception: When two flood vents are installed on opposite
sides of the building or structure, one on each side, that
comply with Figure K103.1.

SECTION K104
EVACUATION LOCATIONS

K104.1 General. An evacuation location and a route to the
evacuation location shall be provided for Group R-3 and R-
3.1 Occupancies.

K104.2 Route to evacuation location. A route shall be
allowed through any number of intervening rooms or spaces.
Doors along the route shall be openable without the use of a
key or lock, special knowledge or effort.

Exception: Doors in individual dwelling or sleeping units
having an occupant load of 10 or less are permitted to be
equipped with a night latch, dead bolt or security chain,
provided such devices are openable from the inside with-
out the use of a key or tool.

K104.2.1 Group R-3.1 Occupancies. The route to an
evacuation location shall meet the accessibility require-
ments of Chapter 11A or 11B as applicable.

K104.3 Minimum size requirements. Evacuation locations
shall provide a minimum gross floor area of 7 square feet
(0.65 m?) per occupant, based on the occupant load of the
portions of the building that are below the WSEL200. The
area provided shall be adequate to accommodate the occu-
pant load of the upper levels as well as the anticipated occu-
pant load from the area below the WSEL200.

SECTION K105
SPACE WITHIN THE BUILDING

K105.1 General. If the evacuation location is a space within
a building, the evacuation location shall be provided with a
means for occupants to be evacuated out of the building spec-
ified in Sections K105.1.1, K105.1.2 or K105.1.3.

K105.1.1 Windows, minimum size and dimensions. A
minimum of one window shall be provided that meets the
minimum size, minimum dimensions and operational
constraints of Section 1026. The number of such win-
dows shall be appropriate for the occupancy or occupan-
cies of the portions of the building that are below the
WSEL200.

Note: It is the intent of this section that windows are of
sufficient number, sizes and dimensions to reasonably
accommodate the needs and limitations of the occu-
pants of the building. Reasonable judgment in the
application of this requirement must be exercised by
the building official.

2019 CALIFORNIA BUILDING CODE



K105.1.2 Exterior doors to decks, balconies and porches.
Exterior doors to decks, balconies and porches shall be
sized in accordance with Section 1008.

Exception: In Group R-3.1 Occupancies that are sub-
Jject to the requirements of Chapters 11A or 11B, doors
to decks, balconies or porches shall comply with Sec-
tion 1132A.1.

K105.1.3 Means of escape to roaftops from spaces within
a building. The means of escape to rooftops shall be per-
mitted to be provided by a stairway, ramp, alternating
tread device, fixed ladder or other means approved by the
building official.

Exception: In Group R-3.1 occupancies that are sub-
Ject to the requirements of Chapter 11A or 11B, such
accessibility requirements shall apply to the means of
escape to rooftops.

SECTION K106
DECKS AND BALCONIES THAT
ARE EVACUATION LOCATIONS

K106.1 General. Decks and balconies that have finish floors
no less than one (1) foot (0.30 meter) above the WSEL200
shall be permitted to be evacuation locations. When a deck or
balcony used as an evacuation location is not at the same
level as a floor within the building, it shall be permitted to be
accessed by a stairway, ramp, alternating tread device, fixed
ladder or other means approved by the building official.

K106.2 Live load. Decks and balconies that are evacuation
locations shall be designed for the live load required for the
occupancy as required in Table 1607.2.

K106.3 Evacuation route. Evacuation routes to decks and
balconies that are evacuation locations shall be permitted to
be provided by a stairway, ramp, alternating tread device,
fixed ladder or other means approved by the building official.

Exception: In Group R-3.1 Occupancies that are subject
to the requirements of Chapter 11A or 118, such require-
ments shall apply to the evacuation routes to decks and
balconies.

SECTION K107
ROOFTOP EVACUATION LOCATIONS

K107.1 General. Rooftop evacuation locations shall be per-
mitted to include rooftop platforms and rooftop areas pro-
vided that they are no less than one (1) foor (0.30 meter)
above the WSEL200. A minimum horizontal distance of three
(3) feet (0.91 meter) shall be provided between the lower
edge of the rooftop evacuation location access point and the
evacuation location lower perimeter.

K107.2 Rooftop platforms required. A rooftop platform shall
be provided if the roof covering materials are:

1. Clay tile, concrete tile, slate shingles, wood shingles or
wood shakes, and the roof slope is three units vertical
in 12 units horizontal (25 percent slope) or greater.

2019 CALIFORNIA BUILDING CODE

APPENDIX K

2. Metal roof panels or metal roof shingles, and the roof
slope is one unit vertical in 12 units horizontal (8.33
percent slope) or greater.

K107.3 Roof live loads. Roof areas that are rooftop evacua-
tion locations and roofs that support rooftop platforms that
are evacuation locations shall be designed for the roof live
load required for the occupancy as required in Table 1607.2.

K107.4 Evacuation routes to rooftop evacuation locations.
Evacuation routes to rooftop evacuation locations shall be
permitted to be provided by a stairway, ramp, alternating
tread device, fixed ladder or other means approved by the
building official.

Exception: In Group R-3.1 occupancies that are subject to
the requirements of Chapter 11A or 11B, such require-
ments shall apply to the evacuation routes to roaftops.

K107.5 Perimeter protection. For Group R-3 and R-3.1
occupancies, the perimeter of rooftop evacuation locations
shall be protected by:

1. Guards per Section 1013 if a rooftop platform is pro-
vided; or

2. A railing that is 12 inches (305 mm) in height if a
sloped roof is provided.

K107.6 Utility/equipment buffer zone. A separation of 48
inches shall be provided between a rooftop evacuation loca-
tion and any mechanical equipment, photovoltaic system,
utility service drop or other utility line. Electrical service
lines shall not pass over evacuation locations.

SECTION K108
ATTICS THAT ARE EVACUATION LOCATIONS

K108.1 General. Attics that have finish floors no less than
one (1) foot (0.30 meter) above the WSEL200 shall be permit-
ted to be evacuation locations.

K108.2 Headroom. When an attic is used as an evacuation
location, the minimum headroom of the required area shall
be 30 inches (762 mm) with 50 percent of the required area
having a headroom of 60 inches (1524 mm).

K108.3 Attic flooring. The required area of the evacuation
location shall be solidly sheathed.

K108.4 Attic live loads. Attic areas that are used as evacua-
tion locations shall be designed for the floor live load
required for the occupancy as required in Table 1607.2.

K108.5 Evacuation routes to attic evacuation locations.
Evacuation routes to attic evacuation locations shall be per-
mitted to be provided by a stairway, ramp, alternating tread
device, fixed ladder or other means approved by the building
official.
Exception: In Group R-3.1 occupancies that are subject to
the requirements of Chapter 11A or 11B, such require-
ments shall apply to the evacuation routes to attics.

K108.6 Means of escape from attics. The means of escape
Sfrom attics shall comply with Section K105,
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SECTION K109
ALTERNATE MEANS OF PROTECTION

K109.1 Request for approval of alternate means of protec-
tion. Requests for approval to use an alternative means of
protection shall be made in writing to the building official by
the owner or the owner’s authorized representative. The
request shall be accompanied by a full statement of the condi-
tions and sufficient evidence that the proposed alternate
means of protection provides reasonable protection to occu-
pants. The building official shall require the owner to obtain
a written statement from the applicable emergency manage-
ment authority regarding plans and processes related to noti-
fication of anticipated conditions of flooding, warnings,
evacuations and other pertinent conditions relative to the
proximity of nearby levees. The building official shall also
require the owner to obtain a written statement and findings
from the entity that has jurisdiction over the management,
maintenance, monitoring and control of flood protection
works in the vicinity of the location of the owner’s property;
such statement shall comment on the viability of the proposed
alternate means of protection. The building official may
request written statements from the Central Valley Flood
Protection Board, the California Department of Water
Resources, and the California Emergency Management
Agency.

Approval of a request for use of an alternative means of
protection made pursuant to these provisions shall be limited
fo the particular case covered by the request and shall not be
construed as establishing any precedent for any future
request except in substantially equivalent situations.

Note: Contact information for the California Department
of Water Resources and the Department's Directory of
Flood Officials, which includes levee and reclamation dis-
trict boundary maps, is available on-line at the following
web site: www.water.ca.gov/Building Codes. The Depart-
ment of Water Resources Building Code Project Engineer
can be contacted at 916-574-1451. The Central Valley
Flood Control Board Chief Engineer can be contacted at
916- 574-0609. The California Emergency Management

Agency Inland Region Program Manager can be con-

tacted at 916-845-8488.

K109.2 Appeals. When a request for an alternate means of
protection has been denied by the building official, the appli-
cant may file a written appeal with the board of appeals. In
considering such appeal, the board of appeals may provide
additional information to, and request additional written
statements from, the Central Valley Flood Protection Board,
the California Department of Water Resources, and the Cali-
Jornia Emergency Management Agency. If such additional
written statements are provided, the board of appeals shall
consider those statements.
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CALIFORNIA BUILDING CODE ~ MATRIX ADOPTION TABLE
APPENDIX L - EARTHQUAKE RECORDING INSTRUMENTATION

(Matrix Adoption Tables are nonregulatory, intended only as an aid to the code uset.
See Chapter 1 for state agency authority and building applications.)

. BSC- HCD DSA OSHPD
E A
Adopting agency BSC | "o | SFM TTs Tac AcTss Issce T Rl 2 T3 T TS BSCC| DPH|AGR|DWR| CEC| CA | SL |SLC
Adopt entire chapter XX
Adopt entire chapter as
amended (amended X X1 X
sections listed below)
Adopt only those
sections that are
listed below
Chapter / Section
L101 X X
L102 X XX
1103 X
APPENDIX L
The provisions contained in this appendix are not mandatory unless specifically
adopted by a state agency, or referenced in the adopting ordinance.
User notes:

About this appendix: The purpose of Appendix L is to foster the collection of ground motion data, particularly from strong-motion earth-
quakes. When this ground motion data is synthesized, it may be useful in developing future improvements to the earthquake provisions of the

code.

Code development reminder: Code change proposals to this appendix will be considered by the IBC—Structural Code Development Com-
mittee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION L101
GENERAL

L101.1 General. Every structure located where the 1-second
spectral response acceleration, S,, determined in accordance
with Section 1613.2, is greater than 0.40 and either exceeds
six stories in height with an aggregate floor area of 60,000
square feet (5574 m?) or more, or exceeds 10 stories in height
regardless of floor area, shall be equipped with not fewer than
three approved recording accelerographs. The accelerographs
shall be interconnected for common start and common tim-
ing.

[OSHPD 1 & 4] There shall be a sufficient number of instru-
ments to characterize the response of the building during an
earthquake and shall include at least one tri-axial free field
instrument or equivalent.

L101.2 Location. As a minimum, instruments shall be
located at the lowest level, mid-height, and near the top of the
structure. Each instrument shall be located so that access is
maintained at all times and is unobstructed by room contents.
A sign stating “MAINTAIN CLEAR ACCESS TO THIS
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INSTRUMENT” in I-inch (25 mm) block letters shall be
posted in a conspicuous location.

[OSHPD 1 & 4] A proposal for instrumentation and equip-
ment specifications shall be forwarded to the enforcement
agency for review and approval.

1.101.3 Maintenance. Maintenance and service of the instru-
mentation shall be provided by the owner of the structure.
Data produced by the instrument shall be made available to
the building official on request.

Maintenance and service of the instruments shall be per-
formed annually by an approved testing agency. The owner
shall file with the building official a written report from an
approved testing agency certifying that each instrument has
been serviced and is in proper working condition. This report
shall be submitted when the instruments are installed and
annually thereafter. Each instrument shall have affixed to it
an externally visible tag specifying the date of the last main-
tenance or service and the printed name and address of the
testing agency.

679



APPENDIX L

[OSHPD 1] The owner of the building shall be responsible
for the implementation of the instrumentation program.
Maintenance of the instrumentation and removal/processing
of the records shall be the responsibility of the enforcement
agency.
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CALIFORNIA BUILDING CODE ~ MATRIX ADOPTION TABLE
APPENDIX M - TSUNAMI-GENERATED FLOOD HAZARD
(Not adopted by state agencies)

) BSC- HCD DSA OSHPD

A J¢ BSC SFM BSCC| DPH Dw EC| CA | 8L |SLC
dopting agency cG 1]2]uac|acss|ssicc| 1[R[ 2345 ¢ AGR | DWR| C S
Adopt entire chapter
Adoptentire chapter as
amended (amended
sections listed below)
Adopt only those
sections that are
listed below
Chapter / Section
APPENDIX M
The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.

User notes:

About this appendix: Appendix M allows the adoption of guidelines for constructing vertical evacuation refuge structures within areas that

are considered tsunami hazard zones.

Code development reminder: Code change proposels to this appendix will be considered by the IBC—Structural Code Development Com-
mittee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION M101
REFUGE STRUCTURES FOR
VERTICAL EVACUATION FROM
TSUNAMI-GENERATED FLOOD HAZARD

M101.1 General. The purpose of this appendix is to provide
tsunami vertical evacuation planning criteria for those coastal
communities that have a tsunami hazard as shown in a Tsu-
nami Design Zone Map.

M101.2 Definitions. The following term shall, for the pur-
poses of this appendix, have the meaning shown herein. Refer
to Chapter 2 of this code for general definitions.

TSUNAMI DESIGN ZONE MAP. A map that designates
the extent of inundation by a Maximum Considered Tsunami,
as defined by Chapter 6 of ASCE 7.

M101.3 Establishment of tsunami design zone. Where
applicable, the Tsunami Design Zone Map shall meet or
exceed the inundation limit given by the ASCE 7 Tsunami
Design Geodatabase.

M101.4 Planning of tsunami vertical evacuation refuge
structures within the tsunami design zone. Tsunami Verti-
cal Evacuation Refuge Structures located within a tsunami
hazard design zone shall be planned, sited, and developed in
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general accordance with the planning criteria of the FEMA
P646 guidelines.

Exception: These criteria shall not be considered manda-
tory for evaluation of existing buildings for evacuation
planning purposes.

SECTION M102
REFERENCED STANDARDS

ASCE 7—16 Minimum Design Load and M101.2,
Associated Criteria for MI101.3
Buildings and Other Structures
FEMA P646—12  Guidelines for Design of M101.4
Structures for Vertical
Evacuation from Tsunamis
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APPENDIX N
REPLICABLE BUILDINGS

The provisions contained in this appendix are not mandatory unless
specifically adopted by a state agency, or referenced in the adopting ordinance.

User notes:

About this appendix: Appendix N provides jurisdictions with a means of incorporating guidelines for replicable buildings into their building
code adoption process. The intent of these provisions is to give jurisdictions a means of streamlining their document review process while ver-

ifying code compliance.

Code development reminder: Code change proposals to this appendix will be considered by the IBC— Structural Code Development Com-
mittee during the 2019 (Group B) Code Development Cycle. See explanation on page ix.

SECTION N101
ADMINISTRATION

N101.1 Purpose. The purpose of this appendix is to provide a
format and direction regarding the implementation of a repli-
cable building program.

N101.2 Objectives. Such programs allow a jurisdiction to
recover from a natural disaster faster and allow for consistent
application of the codes for replicable building projects. It
will result in faster turnaround for the end user, and a quicker
turnaround through the plan review process.

SECTION N102
DEFINITIONS

N102.1 Definitions. The following words and terms shall, for
the purposes of this appendix, have the meanings shown
herein.

REPLICABLE BUILDING. A building or structure utiliz-
ing a replicable design.

REPLICABLE DESIGN. A prototypical design developed
for application in multiple locations with minimal variation
or modification.
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SECTION N103
REPLICABLE DESIGN REQUIREMENTS

N103.1 Prototypieal construction documents. A replicable
design shall establish prototypical construction documents
for application at multiple locations. The construction docu-
ments shall include details appropriate to each wind region,
seismic design category, and climate zone for locations in
which the replicable design is intended for application. Appli-
cation of replicable design shall not vary with regard to the
following, except for allowable variations in accordance with
Section N106.

1. Use and occupancy classification.
Building heights and area limitations.
Type of construction classitication.
Fire-resistance ratings.
Interior finishes.
Fire protection system.
Means of egress.
Accessibility.
9. Structural design criteria.
10. Energy efficiency.
11. Type of mechanical and electrical systems.

e T ol

12. Type of plumbing system and number of fixtures.
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SECTION N104
REPLICABLE DESIGN
SUBMITTAL REQUIREMENTS

N104.,1 General. A summary description of the replicable
design and related construction documents shall be submitted
to an approved agency. Where approval is requested for ele-
ments of the replicable design that is not within the scope of
the California Building Code, the construction documents
shall specifically designate the codes for which review is
sought. Construction documents shall be signed, sealed and
dated by a registered design professional.

N104.1.1 Architectural plans and specifications. Where
approval of the architectural requirements of the replicable
design is sought, the submittal documents shall include
architectural plans and specifications as follows:

1. Description of uses and the proposed occupancy
groups for all portions of the building.

2. Proposed type of construction of the building.

3. Fully dimensioned drawings to determine building
areas and height.

4. Adequate details and dimensions to evaluate
means of egress, including occupant loads for each
floor, exit arrangement and sizes, corridors, doors
and stairs.

5. Exit signs and means of egress lighting, including
power supply.

6. Accessibility scoping provisions.

7. Description and details of proposed special occu-
pancies such as a covered mall, high-rise, mezza-
nine, atrium and public garage.

8. Adequate details to evaluate fire-resistance-rated
construction requirements, including data substan-
tiating required ratings.

9. Details for plastics, insulation and safety glazing
installation.

10. Details of required tire protection systems.
11, Material specifications demonstrating fire-resis-
tance criteria.

N104,1.2 Structural plans, specifications and engineer-
ing details, Where approval of the structural requirements
of the replicable design is sought, the submittal documents
shall include details for each wind region, seismic design
category and climate zone for which approval is sought;
and shall include the following:

1. Signed and sealed structural design calculations that
support the member sizes on the drawings.

2. Design load criteria, including: frost depth, live
loads, snow loads, wind loads, earthquake design
date, and other special loads

3. Details of foundations and superstructure.
4. Provisions for special inspections.

N104.1.3 Energy conservation details. Where approval
of the energy conservation requirements of the replicable
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design is sought, the submittal documents shall include
details for each climate zone for which approval is sought;
and shall include the following:

Climate zones for which approval is sought.
Building envelope details.
Building mechanical system details.

Details of electrical power and lighting systems.

LAl .

Provisions for system commissioning.

SECTION N105
REVIEW AND APPROVAL OF
REPLICABLE DESIGN

N105.1 General. Proposed replicable designs shall be
reviewed by an approved agency. The review shall be appli-
cable only to the replicable design features submitted in
accordance with Section N104. The review shall determine
compliance with this code and additional codes specified in
Section N104.1.

N105.2 Documentation. The results of the review shall be
documented indicating compliance with the code require-
ments.

N105.3 Deficiencies. Where the review of the submitted con-
struction documents identifies elements where the design is
deficient and will not comply with the applicable code
requirements, the approved agency shall notify the proponent
of the replicable design, in writing, of the specific areas of
noncompliance and request correction.

N105.4 Approval. Where the review of the submitted con-
struction documents determines that the design is in compli-
ance with the codes designated in Section N104.1, and where
deficiencies identified in Section N105.3 have been corrected
the approved agency shall issue a summary report of
Approved Replicable Design. The summary report shall
include any limitations on the approved replicable design
including, but not limited to climate zones, wind regions and
seismic design categories.

SECTION N106
SITE-SPECIFIC APPLICATION OF
APPROVED REPLICABLE DESIGN

N106.1 General. Where site-specific application of a replica-
ble design that has been approved under the provisions of
Section N105 is sought, the construction documents submit-
ted to the building official shall comply with this section.

N106.2 Submittal documents, A summary description of the
replicable design and related construction document shall be
submitted. Construction documents shall be signed, sealed
and dated by the registered design professional. A statement,
signed, sealed and dated by the registered. design profes-
sional, that the replicable design submitted for local review is
the same as the replicable design reviewed by the approved
agency, shall be submitted.
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N106.2.1 Architectural plans and specifications. Archi-
tectural plans and specifications shall include the follow-
ing:
1. Construction documents for variations from the rep-
licable design.

2. Construction for portions that are not part of the rep-
licable design.

3. Documents for local requirements as identified by
the building official.

4. Construction documents detailing the foundation
system.

SECTION N107
SITE-SPECIFIC REVIEW AND
APPROVAL OF REPLICABLE DESIGN

N107.1 General, Proposed site-specific application of repli-
cable design shall be submitted to the building official in
accordance with the provisions of Chapter 1 and Appendix N.

N107.2 Site-specific review and approval of replicable
design. The building official shall verify that the replicable
design submitted for site-specific application is the same as
the approved replicable design reviewed by the approved
agency. In addition, the building official shall review the fol-
lowing for code compliance.

1. Construction documents for variations from the replica-
ble design.

2. Construction for portions of the building that are not
part of the replicable design.

3. Documents for local requirements as identified by the
building official.
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APPENDIX O
EMERGENCY HOUSING

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION O101
GENERAL

0101.1 Scope. This appendix shall be applicable to emer-
gency housing and emergency housing facilities, as defined in
Section O102.

SECTION 0102
DEFINITIONS

0102.1 General. The following words and terms shall, for the
purposes of this appendix, have the meanings shown herein.
Refer to Chapter 2 of this code for general definitions.

DECLARATION OF SHELTER CRISIS. The duly pro-
claimed existence of a situation in which a significant number
of persons are without the ability to obtain shelter, resulting
in a threat to their health and safety. (See Government Code
Section 8698.)

DEPENDENT UNIT. Emergency housing not equipped with
a kitchen area, toilet, and sewage disposal system. Recre-
ational vehicles that are not self-contained and without utility
service connections shall be considered dependent units.

EMERGENCY HQUSING. Housing in a permanent or tem-
porary structure(s), occupied during a declaration of state of
emergency, local emergency, or shelter crisis. Emergency
housing may include, but is not limited to, buildings and
structures constructed in accordance with the California
Building Standards Code; and emergency sleeping cabins,
emergency transportable housing units, and tents constructed
in accordance with this appendix.

EMERGENCY HOUSING FACILITIES. On-site common
use facilities supporting emergency housing. Emergency hous-
ing facilities include, but are not limited to, kitchen areas, toi-
lets, showers and bathrooms with running water. The use of
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emergency housing facilities is limited exclusively to the occu-
pants of the emergency housing, personnel involved in operat-
ing the housing, and other emergency personnel.

EMERGENCY HOUSING SITE. A site containing emer-
gency housing and emergency housing facilities supporting
the emergency housing.

EMERGENCY SLEEPING CABIN. Relocatable hard-sided
structure constructed in accordance with this appendix,
which may be occupied only for emergency housing if
allowed by the enforcing agency.

EMERGENCY TRANSPORTABLE HQUSING UNIT. A
single- or multiple-section prefabricated structure that is
transportable by a vehicle and that can be installed on a per-
manent or temporary site in response to a need for emer-
gency housing. Emergency transportable housing units
include, but are not limited to, manufactured homes, mobile-
homes, multifamily manufactured homes, recreational vehi-
cles, and park trailers. For the purposes of this appendix,
emergency transportable housing units may also include
commercial modulars as defined in the Health and Safety
Code Section 18001.8, if approved by the enforcing agency.
Emergency transportable housing units do not include fac-
tory-built housing as defined in the Health and Safety Code
Section 19971.
LANDING PLATFORM. A landing provided as the top step
of a stairway accessing a loft.
LOCAL EMERGENCY. Local Emergency as defined in the
Government Code, Section 8558.
LOFT. A floor level located more than 30 inches (762 mm)
above the main floor and open to it on at least one side with a
ceiling height of less than 6 feet 8 inches (2032 mm), used as
a living or sleeping space.
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MANUFACTURED HOME. A structure designed to be used
as a single-family dwelling, as defined in the Health and
Safety Code, Section 18007,

MEMBRANE STRUCTURE. An air-inflated, air-supported,
cable or frame-covered structure, not otherwise defined as a
tent. (See Chapter 31 of this code.)

MOBILEHOME. A structure designed to be used as a sin-

gle-family dwelling, as defined in the Health and Safety
Code, Section 18008.

MULTIFAMILY MANUFACTURED HOME. A structure
designed to contain not less than two dwelling units, as
defined in the Health and Safety Code, Section 18008.7.

PARK TRAILER. A trailer designed for human habitation

that meets all requirements in the Health and Safety Code,
Section 18009.3.

RECREATIONAL VEHICLE. A motor home, travel trailer,
truck camper, or camping trailer, with or without motive
power, designed for human habitation, that meets all require-
ments in the Health and Safety Code, Section 18010.

STATE OF EMERGENCY. State of Emergency as defined
in the Government Code, Section 8558.

TENT. A structure, enclosure or shelter, with or without
sidewalls or drops, constructed of fubric or pliable material
supported by any manner except by air or the contents that it
protects.

SECTION 0103
EMERGENCY HOUSING

0103.1 General. Emergency sleeping cabins, emergency
transportable housing units, membrane structures and tents
constructed and/or assembled in accordance with this appen-
dix, shall be occupied only during declaration of state of
emergency, local emergency, or shelter crisis.

Buildings and structures constructed in accordance with
the California Building Standards Code, used as emergency
housing, shall be permitted to be permanently occupied,

0103.2 Existing buildings. Existing residential and nonresi-
dential buildings or structures shall be permitted to be used
as emergency housing and emergency housing facilities pro-
vided such buildings or structures comply with the building
code provisions and/or other regulations in effect at the time
aof original construction and/for alteration. Existing buildings
or structures used as emergency housing shall not become or
continue to be substandard buildings, as determined by the
enforcing agency.
0103.2.1 New additions, alterations, and change of
occupancy. New additions, alterations, and change of
occupancy to existing buildings shall comply with the
requirements of the California Building Standards Code
effective at the time of addition, alteration, or change of
occupancy, The requirements shall apply only to and/or
within the specific area of the addition, alteration, or
change of occupancy.

Exception: Existing buildings and structures used for
emergency housing and emergency housing facilities
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may not be required to comply with the California
Energy Code, as determined by the enforcing agency.

0103.3 Occupant load. Except as otherwise stated in this
appendix, the maximum occupant load allowed in buildings
and structures used as emergency housing shall be determined
by the enforcing agency, but the interior floor area shall not be
less than 70 square feet (6.5 m?) for one occupant. Where more
than one person occupies the building/structure, the required
Hoor area shall be increased at the rate of 50 square feet (4.65
n) for each occupant in excess of one.

Exceptions:
1. Tents.

2. Recreational vehicles and park trailers designed for
human habitation that meet the requirements in the
Health and Safety Code, Sections 18009.3 and
18010, as applicable.

0103.4 Fire and life safety requirements not addressed in
this appendix. If not otherwise addressed in this appendix,
fire and life safety measures, including, but not limited ro,
means of egress, fire separation, fire sprinklers, smoke
alarms, and carbon monoxide alarms, shall be determined
and enforced by the enforcing agency.

0103.5 Privacy. Emergency housing shall be provided with a
privacy lock on each entrance door and all windows for use
by the occupants.

0103.6 Heating. All sleeping areas shall be provided with
adequate heating as determined by the enforcing agency.

SECTION 0104
EMERGENCY SLEEPING CABINS

0104.1 General. Emergency sleeping cabins shall have an
interior floor area of not less than 70 square feet (6.5 m*) for
one occupant. Where more than one person occupies the
cabin, the required floor area shall be increased at the rate of
50 square feet (4.65 m?) for each occupant in excess of one.
The interior floor area shall not exceed 400 square feet (37
m?), excluding lofts.

0104.2 Live loads. Emergency sleeping cabins shall be

designed to resist intrusion of wind, rain, and to support the
Jollowing live loads:

1. Floor live loads not less than 40 pounds per square foot
(1.92 kPaj of floor area.

2. Horizontal live loads not less than 15 pounds per
square foot (718 Pa) of vertical wall and roof area.

3. Roof live loads not less than 20 pounds per square foot
(958 Pa) of horizontal roof area.

4. In areas where show loads are greater than 20 pounds
per square foot (958 Pa), the roof shall be designed
and constructed to resist these additional loads.

0104.3 Minimum ceiling height. Habitable space and hall-
ways in emergency sleeping cabins shall have a ceiling
height of not less than 80 inches (2032 mm). Bathrooms, toi-
let rooms, and kitchens, if provided, shall have a ceiling
height of not less than 76 inches (1930 mm). Obstructions
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shall not extend below these minimum ceiling heights includ-
ing beams, girders, ducts, lighting and other obstructions.

Exception: Ceiling heights in lofts constructed in accor-

dance with Section 0108 are permitted to be less than 80

inches (2032 mm).
0104.4 Means of egress. Emergency sleeping cabins shall
be provided with at least two forms of egress placed
remotely from each other. One form of egress may be an
egress window complying with Section 0104.4.1. When a
loft is provided, one form of egress shall be an egress win-
dow complying with Section 0104.4.1, provided in the loft
space.

0104.4.1 Egress window. The bottom of the clear open-
ing of the egress window shall not be more than 44
inches (1118 mm) above the floor. The egress window
shall have a minimum net clear opening height of 24
inches (610 mm), and a minimum net clear opening
width of 20 inches (508 mm). The egress window shall
have a minimum net clear opening area of 5 square feet
(0.465 ).

0104.5 Plamnbing and gas service. If an emergency sleep-
ing cabin contains plumbing or gas service, it shall comply
with all applicable requirements of the California Plumbing
Code and the California Mechanical Code.

0104.6 Electrical. Emergency sleeping cabins shall be pro-
vided with all of the following installed in compliance with
the California Electrical Code:

1. Continuous source of electricity.

Exception: The source of electricity may be an
emergency generator or renewable source of power
such as solar or wind power.

2. At least one interior lighting fixture.

3. Electrical heating equipment listed for residential use
and a dedicated receptacle outlet for the electrical
heating equipment.

Exception: Electrical heating equipment and a ded-
icated receptacle outlet for the electrical heating
equipment are not required if a nonelectrical source
of heating is provided.
4. At least one GFCl-protected receptacle outlet for use
by the occupant(s).
0104.7 Ventilation. Emergency sleeping cabins shall be pro-
vided with means of ventilation (natural and/or mechanical)
allowing for adequate air replacement, as determined by the
enforcing agency.
0104.8 Smoke alarms. Emergency sleeping cabins shall be
provided with at least one smoke alarm installed in accor-
dance with the California Residential Code, Section R314.

0104.9 Carbon monoxide alarms. If an emergency sleeping
cabin contains a fuel-burning appliance(s) or a fireplace(s),
a carbon monoxide alarm shall be installed in accordance
with the California Residential Code, Section R315.
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SECTION 0105
EMERGENCY TRANSPORTABLE HOUSING UNITS

0105.1 General. In addition to the requirements in this
appendix, manufactured homes, mobilehomes, multifamily
manufactured homes, commercial modulars, recreational
vehicles, and park trailers used as emergency transportable
housing shall comply with all applicable requirements in the
Health and Safety Code, Division 13, Part 2; and Title 25,
Division I, Chapter 3, Subchapter 2.

SECTION 0106
TENTS AND MEMBRANE STRUCTURES

0106.1 General. Tents shall not be used to house occupants
Jfor more than 7 days unless such tents are maintained with
tight wooden floors raised at least 4 inches (101.6 mm) above
the ground level and are equipped with baseboards on all
sides to a height of at least 6 inches (152.4 mm). Tents may be
maintained with concrete slabs with the finished surface at
least 4 inches (101.6 mm) above grade and equipped with
curbs on all sides at least 6 inches (152.4 mm) high.

A tent shall not be considered a suitable sleeping place
when it is found necessary to provide heating facilities in
order to maintain a minimum temperature of 50 degrees
Fahrenheit (10 degrees Celsius) within such tent during the
period of occupancy.

Membrane structures installed and/or assembled in accor-
dance with Chapter 31 of this code, may be permitted to be
used as emergency housing and emergency housing facilities,
as determined by the enforcing agency.

SECTION 0107
ACCESSIBILITY

0107.1 General. Emergency housing shall comply with the
applicable requirements in Chapter 11B and/or the US
Access Board Final Guidelines for Emergency Transportable
Housing.

Note: The Architectural and Transportation Barriers Con-
pliance Board (US Access Board) issued the Final Guide-
lines for Emergency Transportable Housing on May 7,
2014. The final guidelines amended the 2004 ADA Accessi-
bility Guidelines (2004 ADAAG) and the 2004 Architectural
Barriers Act (ABA) Accessibility Guidelines (2004 ABAAG)
to specifically address emergency transportable housing
units provided to disaster survivors by entities subject fo the
ADA or ABA. The final rule ensures that the emergency
transportable housing units are readily accessible to and
usable by disaster survivors with disabilities.

SECTION O108
LOFTS IN EMERGENCY HOUSING
0108.1 Minimum loft area and dimensions. Lofts used as a
sleeping or living space shall meet the minimum area and

dimension requirements of Sections 0108.1.1 through
0108.1.3.
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0108.1.1 Minimum area. Lofts shall have a floor area of
not less than 35 square feet (3.25 m*).

0108.1.2 Minimum dimensions. Lofts shall be not less
than S feet (1524 mm) in any horizontal dimension.

0108.1.3 Height effect on loft area. Portions of a loft with
a sloping ceiling measuring less than 3 feet (914 mm) from
the finished floor to the finished ceiling shall not be con-
sidered as contributing to the minimum required area for
the loft.

Exception: Under gable roofs with a minimum slope of
6:12, portions of a loft with a sloping ceiling measuring
less than 16 inches (406 mun) from the finished floor to
the finished ceiling shall not be considered as contrib-
uting to the minimum required area for the loft.

0108.2 Loft access. The access to and primary egress from
lofts shall be any type described in Sections 0108.2.1
through 0108.2.4.

0108.2.1 Stairways. Stairways accessing lofts shall com-
ply with the California Residential Code or with Sections
0108.2.1.1 through 0108.2.1.6.

0108.2.1.1 Width. Stairways accessing a loft shall not
be less than 17 inches (432 mm) in clear width at or
above the handrail. The minimum width below the
handrail shall be not less than 20 inches (508 mm).

0108.2.1.2 Headroom. The headroom in stairways
accessing a loft shall be not less than 74 inches (1880
mm), as measured vertically, from a sloped line con-
necting the tread or landing platform nosings in the
middle of their width,

0108.2.1.3 Treads and risers. Risers for stairs access-
ing a loft shall be not less than 7 inches (178 mm) and
not more than 12 inches (305 mm) in height. Tread
depth and riser height shall be calculated in accor-
dance with one of the following formulas:

1. The tread depth shall be 20 inches (508 mm)
minus 4/3 of the riser height, or

2. The riser height shall be 15 inches (381 mm)
minus 3/4 of the tread depth.

0108.2.1.4 Landing platforms. The top step of stair-
ways accessing lofts shall be constructed as a landing
platform where the loft ceiling height is less than 74
inches (1880 mm). The landing platform shall be 18
inches (457 mm) to 22 inches (559 mm) in depth mea-
sured from the nosing of the landing platform to the
edge of the loft, and 16 inches (406 mm) to 18 inches
(457 mm) in height measured from the landing platform
to the loft floor,

0108.2.1.5 Handrails. Handrails shall comply with the
California Residential Code, Section R311.7.8.

0108.2.1.6 Stairway guards. Guards at open sides of
stairways shall comply with the California Residential
Code, Section R312.1.

0108.2.2 Ladders. Ladders accessing lofts shall comply
with Sections 0108.2.2.1 and 0108.2.2.2.

0108.2.2.1 Size and capacity. Ladders accessing lofts
shall have a rung width of not less than 12 inches (305
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mm), and 10 inches (254 mm) to 14 inches (356 mm)
spacing between rungs. Ladders shall be capable of
supporting a 200 pound (90.7 kg) load on any rung.
Rung spacing shall be uniform within %/ inch (9.5 mm).

0108.2.2.2 Incline. Ladders shall be installed at 70 ro
80 degrees from horizontal.

0108.2.3 Alternating tread devices. Alternating tread
devices are acceptable as allowed by the enforcing agency.

0108.2.4 Loft guards. Loft guards shall be located along
the open side of lofts. Loft guards shall not be less than 36
inches (914 mm) in height or one-half of the clear height
to the ceiling, whichever is less. Loft guards shall not have
openings from the walking surface to the required guard
height that allow passage of a sphere 4 inches (102 mm) in
diameter.

SECTION 0109
LOCATION, MAINTENANCE AND IDENTIFICATION

0109.1 Maintenance. Emergency housing and emergency
housing facilities shall be maintained in a safe and sanitary
condition, and free from vermin, vectors and other matter of
an infectious or contagious nature. The grounds within emer-
gency housing sites shall be kept clean and free from accu-
mulation of debris, filth, garbage and deleterious matter.
Emergency housing and emergency housing facilities shall
not be occupied if a substandard condition exists, as deter-
mined by the enforcing agency.
0109.1.1 Fire hazards. Dangerous materials or materials
that create a fire hazard, as determined by the enforcing
agency, shall not be allowed on the grounds within emer-
gency housing sites.
0109.2 Identification. Emergency housing shall be desig-
nated by address numbers, letters, or other suitable means of
identification. The identification shall be in a conspicuous
location facing the street or driveway fronting the building or
structure. Each identification character shall be not less than
4 inches (102 mm) in height and not less than 0.5 inch (12.7
mm) in width, installed/painted on a contrasting background.

SECTION 0110
EMERGENCY HOUSING FACILITIES

0110.1 Drinking water. Potable drinking water shall be pro-
vided for all occupants of emergency housing.

0110.2 Kitchens. Where occupants of dependent units are per-
mitted or required to cook for themselves, a separate area shall
be equipped and maintained as a common use kitchen. Refrig-
erated storage shall be provided for safe storage of food.

0110.3 Toilet and bathing facilities. When dependent units
are used as emergency housing, the emergency housing site
shall be provided with one toilet and one bathing facility for
every 15 occupants of each gender. The enforcing agency
may permit different types and ratios of toilet and bathing
facilities. The approval shall be based upon a finding thar the
type and ratio of toilet and bathing facilities are sufficient to
process the anticipated volume of sewage and waste water,
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while maintaining sanitary conditions for the occupants of
the emergency housing.

Bathing facilities shall be provided with heating equip-
ment which shall be capable of maintaining a temperature of
70 degrees F (21.0 degrees Celsius) within such facilities.

Lavatories with running water shall be installed and

maintained in the toilet facilities or adjacent to the toilet
facilities.
0110.4 Garbage, waste and rubbish disposal. All garbage,
kitchen waste and rubbish shall be deposited in approved
covered receptacles, which shall be emptied when filled and
the contents shall be disposed of in a sanitary manner accept-
able to the enforcing agency.
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INDEX

A
ACCESS OPENINGS

Attic. ... 1208.2
Crawlspace . .......c.civiiiniinnnns. 1208.1
Doors ... 712.1.13.2
Firedamper ......... ... i, 717.4
Firedepariment ....................... 402.7.5
Mechanical appliances .. ................ 1208.3
Refuse/laundrychutes . ................ 7138.13.3
ACCESSIBILITY ........... 1008, Chapter 11A, 11B
Accessible means of egress. .. .. ... 1008, 11B-207
Accessibleroutes . ......... Chapter 11A, 11B-2086,
Chapter 11B Division 4, 11B-402

Alrport. .. e E110
Airportcontroltowers . . ..... ... ... ... 412.2.6
Amusementrides . ........... 11B-234, 11B-1002
Application .......... 1.9.1, Chapter 11B Division 1
Assembly ...... .. 1009.1
Assemblyareas .............. 11B-221, 11B-802
Assistive listening systems. .. ... 11B-219, 11B-706

Automatic teller machines, fare machines
and point-of-sale machines. ... 11B-220, 11B-707

Bathroom ................... 202, 1127A, 1134A
Benches .........vviiiiininnin.. 11B-803
Busstops ........... ... . . 11B-209

Changes inlevel....1111A, 1121A, 1131A, 11B-303
Clear floor or ground space . . Chapter 11A, 11B-305
Controls . ........................ Chapter 11A
Covered multifamily dwellings . .. .202, Chapter 11A
Curb ramps, blended transitions

andislands .............. 202, 11124, 11B-406
Destination-oriented elevators . ........ 11B-206.6,
11B-411

Detectable warnings........ 202, 1112A.9, 1116A.5

11B-247, 11B-705
Detention facilities and

correctional facilities . . . ... ... 11B-282, 11B-807
Dimensions for adults and chiidren . ...... 11B-102
Dining surfaces
and work surfaces . ......... 11B-226, 11B-902
Doors, doorways and gates . ... .... 1126A, 1132A,
11B-404
Dressing, fitting and locker rooms .. ...... 11B-222,
11B-803
Drinking fountains. ... ... 1139A, 11B-211, 11B-602
Dwellingunits .. ................... Chapter 11A
Egress

(see ACCESSIBLE MEANS OF EGRESS). .. 1009
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Electric vehicle charging
stations ................... 11B-228, 11B-812
Elevators..................... 1009.2.1, 1009.4,
1009.7.3, 1109.7, 1124A, 11B-206.6, 11B-407,
3001.2, 3001.4

Employeeworkareas................ 807.5.2.31
Entrances ......... 1105, Chapter 11A, 11B-206.4
Equivalent facilitation . ... ....... 202, Chapter 11A
Exercise machines and equipment, . ... .. 11B-236,
11B-1004
Existing buildings ........ 11024, 11B-202, 1009.1
Fire alarm systems . ........... 11B-215, 11B-702
Fishing piers and platforms. ... 11B-237, 11B-1005
Flooror ground surfaces. .............. 11B-302
Fueldispensing. ...................... 1109.14
Gaming tables and machines . . ... ....... E105.3
General exceptions. . . ................. 11B-203
Golf facilities . .. ............ 11B-238, 11B-1006
Grabbar................... 202, 1127A, 1134A
Groundfloor .................. 202, Chapter 11A
Guard (orguardrail) .............. 1114A, 1116A,
11224, 1125A
Handrails. . ..................... 1114A, 1115A,
1122A, 1123A, 11B-505
Hazard ........................ 1116A, 1125A
Institutional ............... 1103.2.12, 1103.2.13,
1107, 1109.11.2, E104.2.2
International symbol of accessibility . ......... 202,
Chapter 11A, 11B-703.7.2.1
Judicial facilities .............. 11B-231, 11B-808
Kitchens, kitchenettes and wet bars ....1109.4, 1133A
Knee andtoeclearance ................ 11B-306
Knee andtoespace .............. 1127A, 1133A,
1134A, 1138A
Laundry. ................. E105.2, 1127A, 1135A
Lifts . 1009.5
Limited-use/limited-
application elevators . . .. .. .. 11B-206.6, 11B-408
Live/workunit ........... . ... .. ... ... 419.7
Maitboxes........................... 11B-228
Maintenance of accessible features . .. .. .. 11B-108
Mechanical access parking garages. . .. . 11B-209.5
Medical care and long term care facilities . . .11B-223,
11B-805
Miniature golf facilities. .. ... ... 11B-239, 11B-1007
Multistory dwelling unit . . ............. 202, 1102A
Operableparts ............... 11B-205, 11B-309
Outdoor developedareas............... 11B-246
Parking and passenger loading facilities ., ... 1109A
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Parkingspaces ............... 11B-208, 11B-502
Passenger loading zones and
busstops.................. 11B-209, 11B-503
Path of travel requirements . .. ......... 11B-202.4
Persons with disabilities. . .. ... .. 202, Chapter 11A
Platform fifts. ... .. .. 1108.2.8, 11B-206.7, 11B-410,
E103.1
Platform (Wheelchair) litt. . ........... 202, 1124A
Playareas .................. 11B-240, 11B-1008
Powderroom................ 202, 1102A, 1134A
Private residence elevators . ... 11B-206.6, 11B-409
Profruding objects . . ........... 11B-204, 11B-307
Public accomodations located
inprivate residences. . ................ 11B-245
Ramps............ 1012, 1114A, 1122A, 11B-405
Reachranges ................. 1138A, 11B-308
Recreational boating facilites (see RECREATION
FACILITIES) ............. 11B-235, 11B-1008
Religious facilities . . . ................ 11B-244
Residential facilities . .1107, 11B-233, 11B-809, E104
Route........coviiie ... 1003.4, E104
Sales and service. .. .......... 11B-227, 11B-904
Sanitary facilities .. ................. 202, 1127A
Saunas and steamrooms . ....... 1109.6, 11B-241
Scoping ........ 1101A.1, Chapter 11B Division 2
E101.1
Shooting facilities with firing positions . . . . . 11B-243,
11B-1010
Signage, Signs. ... 1009.8 through 1009.11, 1009.9,
1143A, 11B-216, 11B-703, E107
Special conditions appeals action . . 1.9.1.5, 11B-107
Stairways, stairs. . ............... 11154, 1123A,
11B-210, 11B-504
Storage ............... 1127A, 11B-225, 11B-811
Swimming pools. . ... ... 1141A, 11B-242, 11B-1009
Technicalstandard ................... E101.2
Telephone ....... E106, 1140A, 11B-217, 11B-704
Temporary structures. ................ 11B-201.3
Toilet and bathing facilities. . . . ... .. 1127A, 1134A,
118B-218, Chapter 11B Division 6, E105.1
Train and light-rail stations. . ............... E109
Transient lodging. . .. ...... 202, 11024, 11B-224,
11B-806, E104.2
Transportation facilities ... ...... 11B-218, 11B-810
Turningspace .......... ... .. 11B-304
Two-way communication
systems ............ 1009.8, 11B-230, 11B-708
Valetparking .. .......... ... . ... ... 11B-209.4
Visiblealarms ........... ... .. ... ... 907.5.2.3
Wading pools and spas . ....... 11B-242, 11B-1009
Walking surfaces .. . ................... 11B-403
Walks, sidewalks .. . . ................... 1113A
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Washing machines and

clothesdryers............... 11B-214, 11B-611
Windows. ..................... 1126A, 11B-229
ACCESSIBLE MEANS OF EGRESS.......... 1009
Alarms/emergency warning
systemssaccessibility .. ................ 1009.12
Areas of refuge (see AREA OF REFUGE)
Assembly . ............. ... ..., 1009.1, 1029.8
Elevators .............. 1009.2.1, 1009.4, 1009.8
Existingbuilding. . ........... ... ... ... 1009.1

Exterior area for assisted rescue
(see EXTERIOR AREA FOR ASSISTED RESCUE)

Horizontal exit (see HORIZONTAL EXIT)

Mezzanine ............ ..o iiiinnns 1009.1
Platform lift. . . ... ... .. o i 1009.5
Required. . ........ oo i 1009.1
Sighage .......... 1009.8 through 1009.11, 3002.3
Stairways . ... ... i 1009.3
ACCESSORY OCCUPANCIES
As occupancy exceptions. ........ 303.1.2, 303.1.4,
305.1.1, 311.1.1, 312.1
Livelworkunits . . ..........o oo 4191
Mixed occupancy buildings ................ 508.2
Height.. ... ... . o i 508.2.2
Occupancy classification .............. 508.2.1
Separations .......... .. . i e 508.2.4
Unlimited area buildings. . . .............. 507.1.1
ADDITION. .................. ... 101.4.7, D103.1
Meansofegress................... 3302.1, 3310
ADDRESS IDENTIFICATION. . .............. 502.1
ADJUSTED CONSTRUCTION COSTS . ........ 202,
11B-106.5, 11B-202.4
ADMINISTRATION. .. ... Chapter 1, Divisions  and Il
ADOBE CONSTRUCTION . ............ 202, 2109.2
AEROSOL PRODUCTS .......... 202, 307.1, 311.2,
414.1.2.1, 414.2.5,907.2.16
AGGREGATE. ........ ... ... i 202
Ballast ...... ... ... 1504.8
AGRICULTURAL BUILDINGS
(see GROUP U)...... 312.1, 1103.2.4, Appendix C
AIR CONDITIONING
(see MECHANICAL)............. 2801.1, 3005.2
AIR INTAKES
(see YARDS ORCOURTS)............. 1205.3.2
AIRCRAFTHANGARS..................... 412.3
Aircraft painthangars. . ............ 412.5, 507.10
Basements........ ... .. o i 412.3.2
Construction. ........... 412.3.1, 412.3.6,412.5.2
Firearea. ...... ..o, 412.3.6.2
Fire suppression system ......... 412.3.6,412.5.5
Heliports and helistops. .. ......... 412.7, 905.3.6,

906.1, 1607.6
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Residential .................... 412.4, 907.2.21
Unlimited heightandarea................ 507.10
AIRCRAFT MANUFACTURING FACILITIES ... 4126
AIRCRAFT-RELATED OCCUPANCIES. .. .412, E110

Airport traffic control towers .. ... .. 412.2, 907.2.22
Alarms and detection . ........ 412.2.3.1, 907.2.22
Constructiontype . ........ 412.2.1, 412.5.2, 412.6
Egress ....... 412.2.2, 412.2.5.1, 412.6.1, 412.7.3
Finishing. ... ... oo 412.3.5
Fire suppression......... 412,2.4,412.3.6, 412.5.5
Separation .................. 412.3.6.2,412.4.1

AISLE .................... 1018, 1029.9, 1029.14
Aisle accessways . .............. 1018.4, 1029.13
Assembly seating................ 1018.2, 1029.6
Bleachers . ............ ... .. . ..., 1029.1.1
BUSINESS. .. ..o 1018.3
Construction . . ....... i 1029.12
Converging ... 1029.9.3
EQress . ..o e 1018, 1029
Folding and telescopic seating. ... ....... 1029.1.1
Grandstands. ............ ... . 1029.1.1
Mercantile...................... 1018.3,1018.4
Obstructions . ........... ...t 1029.9.6
Tables. .. ... 1029.13.1
Temporary structures . . . ................ 3103.4
Transitions . ......... ... .. o L 1029.10
Width ... ... s 1029.9

ALARM SYSTEMS, EMERGENCY. ............ 908

ALARMS, FIRE
(see FIRE ALARM AND SMOKE
DETECTION SYSTEMS)

ALARMS,VISIBLE . ................... 907.5.2.3
Commonareas. .. ..oocovvevinnn s 907.5.2.3.1
Employee workareas................ 907.5.2.3.1
GroupR-1.. ... 907.5.2.3.2
GroupR-2. ... ... 907.5.2.3.3
Publicareas ....................... 907.5.2.3.1

ALARMS,VOICE ..................... 907.5.2.2
Amusement buildings, special ....411.5,907.2.12.3
Covered and open mall buildings. ........ 402.7 .4,

907.2.20
Emergency power. . ... .. i, 2702.2
High-rise buildings ............. 403.4.4, 907.2.13
Occupant evacuationelevators ........... 3008.9
Underground buildings . .. ....... 405.8.2, 907.2.19

ALLOWABLE STRESSDESIGN . ............. 202
Loadcombinations . .................... 1605.3
Masonrydesign ........ ... ... . 2107
Wooddesign. .................... 2102.1, 2306

ALTERATIONS .................. 101.4.7, D103.1
Meansofegress................. 3302.1, 3310.2
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ALTERNATING TREAD DEVICES , . ....... 1011.14
Construction .. .......... .o e, 1011.14.2
Equipmentplatfiorm............. ... ... .. 505.5
Heliports ... ... ... i i 412.7.3
Technical productionareas............. 410.5.3.4

ALTERNATIVE MATERIALS,

DESIGN AND METHODS . .............. 104.11
ALUMINUM ......... 1408.5.1, 1604.3.5, Chapter 20
AMBULATORY CARE FACILITIES ............ 422

Alarmanddetection . ................. 807.2.2.1

Emergency and standby power ... ........ 2702.2

Incapable of self-preservation. . .............. 202

Medicalgassystems. ......... ..o, 427

Smoke compartment. .. ........ ..., 422.2,422.3
AMUSEMENT BUILDING, SPECIAL ........... 411

Alarm and detection ... ... .. 411.2, 411.4, 807.2.12

Classification. . .............. ... ... ... 4111

Emergency voice/alarm

communications system ....... 411.5,907.2.12.3

Exitmarking ............. ... .... 411.6,411.6.1

Interiorfinish . . ....... .. i 4117

Sprinklers protection. .......... ... ... ... 411.3
AMUSEMENT PARK STRUCTURES . .......... 303
ANCHOR BUILDING (see COVERED MALL

AND OPEN MALL BUILDINGS) ............. 402

Constructiontype ........ ... . ... 402.4.1.2

Meansofegress..................... 402.8.4.1

Occupantiload. . ..........c... ..ot 402.8.2.3

Separation. ... ......... ... 402.4.2.2,402.4.2.3

Sprinkler protection. .. ....... ... ... ... 402.5
ANCHORAGE ..................... ... 1604.8

Braced wall linesills . ...... 2308.3.1.1, 2308.3.1.2,

2308.6.7, 2308.6.7.3

Concrete . ..o e 1901.3

Conventional light-frame construction. .. . . 2308.3.1,

2308.4.10
Decks ... i 1604.8.3

Seismic anchorage for masonry chimneys. .. 2113.4
Seismic anchorage for masonry fireplaces. .. 2111.5

Walls. ... 1604.8.2
Woodsillplates. . ..................... 2308.3.1
APARTMENTHOUSES ................... 310.4
APPEALS ... ... . . e 118, 1.8.8
APPROVED (definition) . .. .................. 202
APPROVED AGENCY...................... 202,
1703.1

APPROVED LISTING AGENCY (definition) . . . .. 202
APPROVED TESTING AGENCY (definition) . ...202

ARCHITECT (see definition for REGISTERED
DESIGN PROFESSIONAL)

ARCHITECTURALTRIM. ............ 603.1, 1407.3
1405.1.2, 1409.3, D102.2.7
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AREA, BUILDING. ... ... Chapter 5, 506, Table 506.2
ACCESSOIY USES .. .ttt i i v inne s 508.2.3
Aircraft hangars, residential . ... .......... 412.45
Allowable area determination ........ 506.2, 506.3
Basements............ . ... . . ... .. 506.1.3
Buildingsonsamelot................... 503.1.2
Covered and open mall building . .402.4.1, 402.4.1.1
Enclosed parking garage........... 406.6.1, 510.3
Equipmentplatforms ................... 505.3.1
Frontagebonus ............... ... ... ... 506.3
Incidentaluses. ................ ... ... 509.3
Limitations . ............. .. .. . ..., 508, 506
Membrane structures. . .................. 3102.4
Mezzanines .......... ... i 505.2.1
Mixed constructiontypes................. 3102.6
Mixed occupancy........ 508.2.3, 508.3.2, 508.4.2
Modifications . ........ ... ... ... ..., 506, 510
Occupiedroof ............ ..., 503.1.4
Openmallbuilding..................... 402.4.1
Open parking garage. ......... 406.5.4, 406.5.4.1,

406.5.5, 510.2, 510.3,
510.4, 510.7,510.8, 510.9

Private garages and carports. . ........... 406.3.1
Specialprovisions ............. ... 0., 510
Unlimitedarea .. ............... 503.1.1, 503.1.3,

506.1.1, 506.2, 507

AREA FOR ASSISTED RESCUE, EXTERIOR

(see EXTERIOR AREAS FOR ASSISTED RESCUE)

AREA OF REFUGE

(see ACCESSIBLE MEANS OF EGRESS)

Requirements ......................... 1009.6

Signage ............... 1009.9, 1009.10, 1009.11

Two-way communication. .. ............ 1009.6.5

Where required ........... 1009.2, 1009.3, 1009.4

ASSEMBLY OCCUPANCY (GROUP A) ... 303, 1029

Accessibility ....... ... . . i, E103

Alarms and detection. . ................. 907.2.1

Area. . . e e 503, 508, 507, 508

Bleachers (see BLEACHERS)

Folding and telescopic seating (see BLEACHERS)

General .. ... e 303.1

Grandstands (see GRANDSTANDS)

Group-specific provisions
AT 303.2
A 303.3
A 303.4
A4 e 303.5
AB. e 303.6
Motion picture theater .. ........... 409, 507.12
Special amusement buildings ............. 411
Stagesand platforms. . .................. 410
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Height. ........ ... .. ... 503, 504, 505, 508, 510
incidentaluses. . ......... it 509
Interior finishes. . .............. Table 803.13, 804
Liveload.............. Table 1607.1, 1607.13.3.1
Means of egress
Aisles........ 1018.2, 1029.9, 1029.10, 1029.11
Assemblyspaces................ ... 1029
EXitsigns .. ... 1013.1
Guards. . ... 1015.2, 1029.17
Mainexit. ......... ... i 1029.3
Openair................. 1005.3.1, 1005.3.2,
1006.3, 1009.6.4,1019.3, 1027, 1029.6.2
Panic hardware ........... 1010.1.10, 1010.2.1
Smoke-protected .. ......... 1005.3.1, 1005.3.2,

1006.3, 1009.6.4,
1019.3, 1027, 1029.6.2

Travel distance. .. ........... 1016.2.1, 1017.2,
1006.3, 1029.7
Mixed occupancies. . .. ............. 508.3, 508.4
ACCESSOIY .« e e s 508.2
Education.............. .o i, 303.1.3
Live/work units . . ........ ... 419
Mallbuildings. . ........ .. .o i 402
Other occupancies. . . .. 303.1.1, 303.1.2, 303.1.3
Parking below/above . ............ 510.7,510.9
Religious facilities ................... 303.1.4
Specialmixed. ............ .. ... .. .. 510.2
Motion picture theaters. . . ............ 409, 507.12
Occupancy exceptions. .. ........ 303.1.1, 303.1.2,
303.1.3, 303.1.4, 305.1.1, 305.2.1
Plumbingfixtures ......... ... ... ot 2902
Riskcategory......... ... ...t Table 1604.5
Seating, fixed (see SEATING, FIXED)
Seating, smoke-protected .. ............ 1029.6.2
Sprinkler protection ............ 410, 504.3, 506.2,

507.3, 507.4, 507.6,
507.7,507.12, 803.2.1

Stagesand platforms. . ............. 410, 905.3.4
Standpipes............. 905.3.2, 905.3.4, 905.5.1
Unlimitedarea .................. 507.4,507.4.1,
507.6, 507.7,507.12
ASSISTEDLIVING . ................. 308.2, 310.5
Sixteen or fewer residents (see
GroupR-4)...... 308.2.3, 308.2.4, 310.4.1,310.5
ATMOSPHERICICELOADS . ............... 1614
ATRIUM ... ... 404
Alarms and detection............. 404.4, 907.2.14
Enclosure........cooviiiiiiinnn. 404.6, 707.3.5
Interiorfinish. . ........... ... .. o 404.8
Smokecontrol .......... .. .. . 404.5, 909
Sprinkler protection ....... ... ... ... 404.3
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Standbypower....... ... ... i 404.7
Traveldistance . ................ 404.9, 1016.2.1,
1017.2, 1006.3
Use. ... 404.2
ATTIC
ACCESS ottt e 1208.2
Combustible storage. . ................... 413.2
Draftstopping ..........co o L. 718.4
Insulation .......... ... ... .. . ... 719.3.1
Liveload............ ... ... ... .. Table 1607.1
Unusable space fire protection. .. ......... 711.3.8
Ventilation. .......... ... ... .. s, 1202.2
AUDITORIUM ................... ... 303, 305.1.1
Accessibility .. ... o 1108.2
Foyersandlobbles..................... 1029.4
Interior balconies . ............. ... ... .. 1029.5
Motion picture projectionrooms .. ............ 409
Stagesandplatforms . .......... .. ... ... ... 410
AUTOMOBILE PARKING GARAGE
(see GARAGE, AUTOMOBILE PARKING). .. .. 406
AWNINGS .. .......... ... .. . i, 3105
Designand construction. . ............... 3105.2
Drainage,water ....................... 3201.4
Encroachment, public right-of-way . ... ... 3202.2.3,
3202.3.1, 3202.4
Firedistrict . ........... ... ... ... ... D102.2.8
Liveload..... Table 1607.1, 1607.13.2.1, 1607.13.4
Materials. ............... .. ... ... 3105.3
Motor vehicle service stations (canopies). . . . 406.7.2
Permanent ............. ... ... ....... D102.2.8
Plastic. . ... ..o 2606.10
B
S BALCONIES
Assembly ... ... . o 1028.5
Construction, exterior . .........ovvv. .. 705.3.2.1
Documents.................... 107.2.5, 110.3.6
Guards .. ... e 1015.2
Liveload........................ Table 1607.1
Meansofegress.................. 1021, 1029.5
Openmallbuilding ............... 402.4.3, 402.5
Projection .. ................... 705.2, 705.2.3.1
Public right-of-way encroachments. . .. ... 3202.3.2,
3202.3.3
Traveldistance. ...................... 1017.2.1
BARBECUES ........ ... ... . ciiiriinan, 2801
BARRIERS
Fire (see FIRE BARRIER)
Pedestrian protection . ... ................. 33086
Smoke (see SMOKE BARRIER)
Vehicle ................... 202, 406.4.2, 1607.9
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BASEMENT
Aircrafthangars. . ...................... 412.3.2
Area modification ........... ... oL, 506.1.3
Consideredastory . ........ ... iiii .. 202
Emergencyescape.. ...t 1030.1
EXits ... 1006.3.3
Floodloads . ................ ... 1612.1, 1612.4
Height modificationsfor . ................. 5105
Prohibited . . ... ... ... .. ..., 415.6,415.7, 415.8,
415.11.5.2,418.1, 421.2
Rodentproofing..................... Appendix F
Sprinkler protection. .. ............... 903.2.11.1
Waterproofing and dampproofing . ........... 1805
BASEMENT WALLS
Soilloads ..........c. i, 1610.1
Waterproofing and dampproofing. . .......... 1805
BATH AND BATHING ROOMS
(see TOILET AND TOILET ROOMS).... .. 101.4.3,
105.2, Chapter 29
BAY AND ORIELWINDOWS .. ............ 705.2.4
Public right-of-way encroachments. ...... 3202.3.2,
3202.3.3
BLEACHERS
(see GRANDSTANDS)........... 303.6, 1029.1.1
EQress. ..ot e 1029.1.1
Liveload........................ Table 1607.1
Occupantload. .................. 1004.6, 1004.7
Separation. .. ......... ... e 1029.1.1.1

BLOCK (see CONCRETE BLOCK AND GLASS UNIT
MASONRY)

BOARDOFAPPEALS ............ 113, Appendix B
Alternate members . ............. . ... .. B101.2.1
Applicationforappeal .. .......... ... ... B101.1
Boarddecision ........... ... .., B101.4
Limitationson authority. . . ................ 113.2
Membershipofboard ................... B101.2
Noticeofmeeting ............ ... ... B101.3
Qualifications .................. 113.3, B101.2.2

BOILER ROOM
Exits ..o i 1006.2.2.1

BOLTS. ... . 2204.2
Anchorrods. ............... 1901.3, 1905, 2204.3

BONDING, MASONRY ............. 2204.3,2109.2

BRACEDWALLLINE....................... 202
Bracing . .....cooi i 2308.6
Seismic requirements ... ............ 2308.6.10.2,

2308.6.6.2, 2308.6.8
Sillanchorage. . .............. .. .... 2308.6.7.3
Spacing. ... e 2308.6.1
Support. .. e 2308.6.8

BRACEDWALLPANEL..................... 202
Alternative bracing ......... 2308.6.5.1, 2308.6.5.2
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Connections. .. ..........c.iviinn, 2308.6.7
Length ... v 2308.6.4
Location. ... ..o 2308.6.2
Method. ... .o i 2308.6.3
BRICK (see MASONRY)
BUILDING
Area (see AREA, BUILDING) ......... 502.1, 503,
505, 506, 507, 508, 510
Demolition . ........ ... ... . it 3303
Existing ... i 101.4.7
Firewalls ... . . o i 706.1
Height (see HEIGHT, BUILDING) . ......... 502.1,
508, 504, 505, 508, 510
Occupancy classification. . ............ Chapter 3
Partywalls......... ... ... . it 706.1.1
BUILDING DEPARTMENT................... 103
BUILDINGOFFICIAL . .. .................... 202
Approval. . ....... ... 104, 202
Dutiesandpowers.............. ... .. vt 103
Qualifications. ........... ... ... ... ..., A101.1
Records . .. i 104.7
Termination ........ ... ... it A101.4
BUILT-UPROOFS . ..................... 1507.10
BUSINESS OCCUPANCY (GROUPB)...... 303.1.1,
303.1.2, 304
Alarms and detection. . ................. 907.2.2
Ambulatory care facilities. . ............. 304, 422
Area. ..o, 503, 505, 506, 507, 508
Height ................. 503, 504, 505, 508, 510
Incidentaluses. ............ ... i 509
Interior finishes ............... Table 803.13, 804
Liveload ........................ Table 1607.1
Means of egress
Asles. . ... oo 1018.3
Stairway, exitaccess................... 1019
Travel distance ....... 1006.3, 1016.2.1, 1017.2
Mixed occupancies ........... 508.2, 508.3, 508.4
AcCcessory ........ . .. 3083.1.2, 508.2
Ambulatory care facilities. . ............... 422
Assembly............... ... . ... 303.1.2
Educational .................... 303.1, 304.1
Livelworkunits. ... . ... ... .. i 419
Mallbuildings. . .. ...... ... ... .ot 402
Parking below/above ............. 510.2, 510.7,
510.8, 510.9
Specialmixed .......... ... .. ... ..., 510.2
Occupancy exceptions. .. ........ 308.1.1, 303.1.2
Plumbing fixtures. .. .. ........ ... ... ... 2902
Riskcategory.............. . ovut. Table 1604.5
Sprinklerprotection . ................... 903.2.2
Unlimitedarea.............. 507.4, 507.5, 507.13
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CABLES, STEEL STRUCTURAL ............ 2208

CALCULATED FIRE RESISTANCE
(see FIRE RESISTANCE, CALCULATED)

CALIFORNIA ADMINISTRATION . . . .. .. Chapter 1,
Division |
CANOPIES . ... ... . 3105
Design and construction. . ................ 3105.2
Drainage,water ............... ... ... ... 3201.4
Encroachment, public right-of-way. . ... ... 3202.3.1
Firedistrict .. ........... ... . ... ... D102.2.8
Liveload.......... ..o, Table 1607.1,
1607.13.2.1, 1607.13.2.4
Materials. ............ ... 3106.3
Motor vehicle service stations . ........... 406.7.2
Permanent............. ... . ........ D102.2.8
Plastic.......... .o i i 2606.10
CAPILLARYBREAK ........... 1805.4.1, 1907.1.1
CARBON MONOXIDE
ALARMS ANDDETECTION................ 915
CARE FACILITIES (see HEALTH CARE)
CARE PROVIDER STATIONS .. ........... 407.2.2
CARESUITES ..................... 202, 407.4.4
CARPET
Floorcovering .........vvvnvnnvnnnnns 804.2
Textile ceiling finish ............. .. ... .... 803.6
Textilewallcoverings..................... 803.5
CATWALKS
(see TECHNICAL PRODUCTION AREAS)
Construction. ............. i o 410.2.2
Liveloads. . ...................... Table 1607.1
Meansofegress. . ......... oo 410.5
Sprinklerprotection ............ ... ... ... 410.6
CEILING
Acoustical, . ...... .. . 808
Height................ 406.2.2, 409.2, 909.20.4.3,

1003.2, 1011.8, 1012.5.2,
1204.2.2,1207.2

Interiorfinish. ....... ... i 803
Penetration of fire-resistant assemblies. .. ... 713.4,
716.1.2.3,716.3.4
Suspended acoustical . ......... 808.1.1, 2506.2.1
CELLULOSE NITRATE FILM. ...... 409.1, 903.2.5.3
CERAMIC TILE
Mortar. .. ..o e e 2103.2.3
CERTIFICATE OF OCCUPANCY ........ 106.2, 111
CHANGE OF OCCUPANCY. ... 101.4.7, 111, D103.2
CHILD CARE (see DAYCARE)............. 305.2,
308.5, 310.4.1
CHILDREN’S PLAY STRUCTURES ........... 424
Covered and open mall building. . ......... 402.6.3
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CHIMNEYS .. ... ... e 202
Factory-built . ........ ... .. ... ... ... 718.2.5
Flashing ..................... 1503.5, 1507.7.7
Masonry . ..o 2111, 2112, 2113
Protection from adjacent construction . ... .. 3307.1

CHURCHES
(see RELIGIOUS WORSHIP, PLACES OF)

CIRCULAR STAIRWAYS
{see CURVED STAIRWAYS)

CLAYROOFTILE.................. 1507.3, 1513
Testing .. oo v e 1504.2

CLINIC
Hospital

[see INSTITUTIONAL (GROUP 1-2)]. ... ... 308.2

Outpatient
(see AMBULATORY CARE FACILITIES). ... 202,
304.1, 422

CLINICS[OSHPD 3] ... .................... 1226
Application . ......... ... .. . i 1226.2
Definitions. . ........ i, 1226.3
SCOpe ... 1226.1

CLINICS — GENERAL CONSTRUCTION .... 12264
Ceilingheights . ...................... 1226.4.6
Compactors . ..........civuuieaen... 1226.4.10
Cormidors. ..o 1226.4.3
Doors and dooropenings. . ............. 1226.4.4
Elevators. .. ..., 1226.4.8
Examination and treatment areas. . ....... 1226.4.1
General support services and facilities. . . . 1226.4.15
Garbage, solid waste, medical

waste and trash sforage .. ............ 1226.4.9
Housekeepingroom . ................. 1226.4.11
Interior finishes . ... ................... 1226.4.7
Laundry and trashchutes. .. ........... 1226.4.12
Miscellaneous requirements. .. .......... 1226.4.2
Public and administrative areas .. ....... 1226.4.16
Support areas for examination

and treatmentrooms. .. ............. 1226.4.13
Support areas for patients . ............ 1226.4.14
Support areas forstaff ................ 1226.4.17
Windows. . ............. ... ... ... ..... 1226.4.5

CLINICS — OUTPATIENT SERVICES OF A HOSPITAL
Cancer treatment/infusion therapy ...... 1226.5.13
Gastrointestinal endoscopy . ........... 1226.5.11
General support areas for

outpatient clinical services. .. ........... 1226.5
Hyperbaric therapy service space . . .. ... 1226.5.14
Nuclearmedicine .. .................. 1226.5.12
Radiological/imaging service space . . .. ... 1226.5.5

CLINICS — PRIMARY CARE AND SPECIALTY CLINICS
Alternative birthing clinics. .. ............ 1226.11
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Chronic dialysis clinics .. ................ 1226.9
Primary careclinics. .................... 1226.6
Rehabilitation clinics . .. ................ 1226.10
Surgical clinics . ............. . ... . ... 1226.8
Psychology clinics. . ................... 1226.12
COALPOCKETS........... ..., 426.1.6
CODES ..................... 101.2, 101.4, 102.2,
102.4, 102.8, Chapter 35
COLD STORAGE

(see FOAM PLASTIC INSULATION)
COLD-FORMED STEEL . ............... 202, 2210
Light-frame construction. . ................. 2211
Special inspection. . .......... 1705.2.2, 1705.2.4,
1705.11.2, 1705.12.3
COMBUSTIBLEDUSTS ....... 307.4,414.5.1, 426.1
COMBUSTIBLE LIQUIDS . . ... .. 307.1, 307.4, 307.5,

414.2.5, 414.5.3,
415.9.2, 415.10.1, 418.6

COMBUSTIBLE MATERIAL

Concealedspaces ................. 413.2,718.5
Exterior side of exteriorwall . . .............. 1405
High-pile stock or rack storage .. .. .. 413.1,810.2.2
TypelandTypell........... ... . ..., 603, 805
COMBUSTIBLE PROJECTIONS ... .705.2, 705.2.3.1
COMBUSTIBLE STORAGE ........... 413, 910.2.2

COMMON PATH OF EGRESS TRAVEL ... .1006.2.1
COMPARTMENTATION

Ambulatory care facilites . ........... 422.2, 422.3
Group -2, .. .o e 407.5, 407.6
Group -8, . .. 408.6
Laboratorysuites .............. . ... ... 428.3
Underground buildings .. .......... 405.4, 405.5.2
COMPLIANCE ALTERNATIVES ........... 101.4.7
COMPRESSEDGAS.............. 307.2, 415.11.7
CONCEALEDSPACES. ............... 413.2, 718
CONCRETE.............. Chapter 19, Chapter 19A
AC! 318 modifications........ 1901.2, 1903.1, 1905
Anchorage. .. ..., 1901.3
Calculated fireresistance . .. .............. 721.2
Cellular........ ... o .. 721.2
Constructiondocuments. ................ 1901.5
Durability. . ... ..o 1904
Footings ..o 1809
Foundationwalls. .............. 1807.1.5, 1808.8
Materials. ........... ... .. 1705.3.2, 1803
Plain, structural . . ... ..o i 1906
Reinforced gypsumconcrete ............... 2514
Rodentproofing. ........... ... ... ... Appendix F
Rooftile. .......... ... ..., 1507.3, 1504.2, 1513
Shotcrete. . . ... 1908
Slab, minimum . ....... ... .. .. 1907
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Special inspections ......... 1705.3, Table 1705.3
Specifications. . ....... ... . . oo 1903
Strengthtesting . ............. ... ..., 1705.3.2
Woodsupport ......... o 2304.13
CONCRETE MASONRY
Calculated fire resistance ................. 721.3
Construction. .. ....... ... i 2104
Desigh..................... 2101.2, 2108, 2109
Materials ....... ... .. ... . o o i, 2103.1
Surface bonding. . .............. 2109.2, 2103.2.2
Woodsupport ....... ... . 2304.13
CONCRETEROOFTILE ............. 1507.3, 1513
Windresistance................ 1504.2, 1609.5.3

CONDOMINIUM (see APARTMENT HOUSES)
CONDUIT, PENETRATION PROTECTION . ... 713.3,

1023.5
CONFLICTSINCODE . ........... ... ... .. 102
CONGREGATE LIVING FACILITIES. ... .. 202, 310.2
310.3,3104
CONSTRUCTION
(see SAFEGUARDS DURING CONSTRUCTION)
CONSTRUCTION DOCUMENTS. .. .. 107, 202, 1603
1616.1
Alarms and detection. .................. 907.1.1
Balconies.......... ..o, 107.2.5
Concreteconstruction . .................. 1901.5
Design load-bearing capacity ............. 1803.6
Exteriorwalls . ........... ... ... ... ... 107.2.4
Fireprotection ........................ 107.2.2
Fire-resistant jointsystems . ................ 714
Flood...................... 107.2.6.1, 1603.1.7
Floorliveload .......... ... ... ... 1603.1.1
Geotechnical ............ ... ... .... 1603.1.6
Meansofegress .............. ... ... 107.2.3
Penetrations. .............. ... ... ... .. .. 713
Permit application ....................... 105.1
Relocation ................ ... ... ... 107.2.8
Retention ... ... i 107.5
RevieW. ... e 107.3
Roofassemblies ............ .. vins. 1503
Roofliveload................ .. ..., 1603.1.2
Roofrainloaddata ................... 1603.1.9
Roofsnowload ...................... 1603.1.3
Rooftfile . .............. ... . ... 1507.3, 1504.2
Seismic .......... 1603.1.5, 1705.13.2, 1705.13.3
Siteplan. . ... ... i e 107.2.6
Specialloads ... ............c..oiu... 1603.1.8
Temporary structures. . .................. 3103.2
Winddata. .......................... 1603.1.4
CONSTRUCTION JOINTS
Shotcrete . ......... ... i 1908.7
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CONSTRUCTIONTYPES............... Chapter 6
Aircraft-related occupancies. . ............ 412.2.1,
Table 412.3.6,
412.5.2,412.6.2
Classification . ...t 602
Combustible material in
Type | and Type Il construction . ....... 603, 805
Covered and open mall buildings. .. ....... 402.4.1
Firedistrict . .. ........ .. it D102.2.3
Fire resistance . ............ Table 601, Table 602
High-rise. ... ... i i 403.2
Typel. ..o Table 601, 602.2, 603
Typell ..o i Table 601, 602.2, 603
Typelll. ... Table 601, 602.3
TypelV.. oo Table 601, 602.4
TypeV o Table 601, 602.5
Underground buildings. . ........... ... ... 405.2
CONTRACTOR’S
RESPONSIBILITIES .............. 901.5,1704.4
CONTROLAREA.................. 414.2, 707.3.7
Construction. ... 414.2.1
Fire-resistancerating................... 414.2.4
Maximum allowed quantities ............. 41422
Number ... .. 414.23
CONVENTIONAL LIGHT-FRAME
CONSTRUCTION ............. 202, 2302.1, 2308
Additional seismic requirements . ........ 2308.6.6,
2308.6.8, 2308.6.10
Bracedwalllines ................... ... 2308.6
Connections and fasteners ............. 2308.1.2
Designofelements ..................... 2308.8
Floorjoists ... it 2308.4.2
Foundation platesorsills................. 2308.3
Girders ... .. 2308.7
Limitations .. ...... .. .. i, 2308.2
Roof and ceiling framing . ................ 2308.7
Wallframing. ..........cooniiin .. 2308.5
CONVEYINGSYSTEMS. ................... 3004
CORNICES
Definition ...... .. i e 202
Draftstopping .. ..... oo 718.2.6
Liveload. ... ... ..o it Table 1607.1
Masonry........ e 2104.1.2
Projection..................... 705.2, 705.2.3.1
Public right-of-way encroachments ....... 3202.3.2,
3202.3.3
CORRECTIONAL TREATMENT
CENTERS [OSHPD 4] ................... 1227
Application . .......... ... .. ... . 0. 1227.2
Ceilingheights . ........... .. i 1227.8
Corridors ... 1227.5
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Definitions. . ... i . 1227.3
Doors and dooropenings. . .............. 1227.6
Elevators. . ......cv ., 1227.10
Garbage-soiled waste and trash storage ... 1227.11
General construction ................... 1227.4
Interiorfinishes . . . ...... oo i, 1227.9
SCOPE . .o 1227.1
Windows andscreens .................. 1227.7
Interior finishes . .. .......... ... .. 1227.9

CORRECTIONAL TREATMENT CENTERS -
BASIC SERVICES

Administrationspace .................. 1227.16
Central sterilesupply .................. 1227.17
Dietetic service space. .. ............... 1227.14
Employee dressing rooms and lockers. . . . . 1227.19
Housekeepingroom ................... 1227.20
Nursing service space ................. 1227.12
Offices . ... 1227.15
Pharmaceutical service space . .......... 1227.13
Storage. . ... 1227.18
CORRECTIONAL TREATMENT CENTERS -
OPTIONAL SERVICES
24-hour mental health care services ... ... 1227.23
Oulpatientservices. .. ................. 1227.22
Servicespaces...............ccuo.... 1227.21
CORRIDOR

(see CORRIDOR PROTECTION,
EXIT ACCESS, FIRE PARTITIONS

and SERVICE CORRIDORS) .............. 1020
Alrmovement............. ... ... ... 1020.5
Continuity ... ... 1020.6
Covered and open mall buildings . . . 402.8.1, 402.8.6
Deadend ............. ... . it 1020.4
Encroachment ........................ 1020.3
Elevationchange . ............. ... ..., 1003.5
Groupl-2 .......... 407.2, 407.3, 407.4.1, 407.4.3
GroupH-5. ..., ... 415.11.2
Headroom...................... 1003.2, 1003.3
HPMservice..........ccviiiinnnn. 903.2.5.2
Liveload........................ Table 1607.1
Walls. . ..o 709.1, 1020.1
Width/capacity ................ 1003.3.3, 1003.6,

1005.3.2, 1005.7, 1020.2, 1020.3
CORRIDOR PROTECTION, EXIT ACCESS

Construction, fire protection . .. ............ 708.1,

Table 1020.1, 1020.6
DOOrS . e e e 715.4
Elevator hoistway opening .. ............ 3006.2.1
Glazing .. oo 715.5
Group -2 ... 407.3
Interiorfinish. ............... Table 803.13, 804.4

2019 CALIFORNIA BUILDING CODE

INDEX

Opening protection . ................ 715,716.5.4
Ventilation. . .................. 1020.5, 1020.5.1
CORROSIVES..................... 307.2, 307.6,

Table 414.2.5(1), 414.3,
415.10.3, Table 415.11.1.1.1

COURTS (see YARDS OR COURTS) ......... 1205
COVERED AND OPEN MALL BUILDINGS . ... .. 402
Alarms and detection . ......... 402.7.4, 907.2.20,
2702.2

Anchor buildings . . .......... 402.4.1.2, 402.4.2.2,
402.4.2.3, 402.5,

402.8.2.3, 402.8.4.1

Children’s play structures ... ......... 402.6.3, 424
Constructiontype . ... i 402.4
Firedepartment. . ................ 402.3, 402.7.5
Interforfinish. ........... ... o i, 402.6.1
Kiosk. . oo 402.6.2
Meansofegress............ .. vvvvnnn. 402.8
QOccupantload. ............. ... ..., 402.8.3
Open mall construction. . ................ 402.4.3
OpPENSPACE. . . it i ci i s 402.2
Parking structures. ........... 402.4.1.3, 402.4.2.3
Perimeterline . ....... ... .. .. ..ot 402.1.2
Separation. . ...... i i e 402.4.2
SIgNS. . e 402.6.4
Smokecontrol. ...... ... .. oot 402.7.2
Sprinkler protection. . ........... ... ..., 402.5
Standbypower ............. . e, 402.7.3
Standpipe system . .............. 402.7.1, 905.3.3
Travel distance . ........ 402.8.5, 1006.3, 1016.2.1,
1017.2, 2902.3.2,

2902.3.3, 2902.5

COVERED WALKWAY
(see PEDESTRIAN WALKWAY). . ... 3104, 3306.7

CRAWL SPACE

ACCESS ... e 1208.1
Drainage...... ..ot 1805.1.2
Unusable space fire protection. ... ........ 711.3.3
Ventilation. . ...... ... ... i 1202.4
CRIPPLEWALL .................. 202, 2308.5.6,
2308.6.6, 2308.6.8.3

CROSS-LAMINATED TIMBER . . .. ... 602.4, 602.4.2,
2303.1.4

FIoOrs ..o e 2304.11.3.1
Roofs. ... i 2304.11.4.1
CRYOGENIC....................... Table 307.1,

Table 414.5.1, Table 415.11.1.1.1

D

DAMPERS (see FIRE DAMPERS
AND SMOKE DAMPERS) ... .. 717.2 through 717.5
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DAMPPROOFING AND WATERPROOFING ... 1805

Required ...................... 1805.2, 1805.3
Subsoil drainage system .. ............... 1805.4
DAYCARE................. 305.2, 308.5, 310.4.1
Adultcare....... ... . i 308.5
Chidecare....................... 308.5, 310.4.1
Egress........... 308.5, Table 1004.5, 1006.2.2.4
DAY SURGERY CENTER
(see AMBULATORY CARE FACILITIES)
DEADEND.......................c..... 1020.4
DEADLOAD......................... 202, 1606
Foundationdesignload ... ............... 1808.3
DECK
Anchorage .. ...... ... ... i, 1604.8.3
Liveloads. ....................... Table 1607.1
DEFLECTIONS. .. ..................... 1604.3.1
Framing supportingglass ................ 2403.3
Preconstruction loadtests .. ............ 1709.3.1
Wood diaphragms ... .......... ... . ... 2305
Woodshearwalls ....................... 2305
DEMOLITION . ....... ... ... ... . ....... 3303
DESIGNSTRENGTH ....................... 202
Conformancetostandards ............... 1706.1
Newmaterials ..............civiv.n 1706.2
DESIGNATED SEISMIC SYSTEM. ............ 202
Seismic cettification. ................. 1705.13.3
Special inspection .. ................. 1705.12.4
DETACHED SINGLE-FAMILY DWELLING. . . . .. 202
DIAPHRAGMS . ......... .. ... .. 202
Analysis .. ...... o 1604.4
Cellings ... 2508.6
Specialinspection .. .................. 1705.5.1,
1705.11.1,1705.12.2
Wood............. i, 2305, 2306.2
DOORS. ... .. 1010
Atriumenclosures ............ ... 404.6
Configuration .. ............. ... ... ..... 1007
Delayedegress ..................... 1010.1.9.8
Dwelling unit separations......... 406.3.2, 412.4.1
Education. ........................, 1010.1.4.4
Emergencyescape ..................... 1030.1
Fabrication (HPM)areas .............. 415.11.1.2
Fire
(see OPENING PROTECTIVES) ... 715.4, 1023.4
Glazing. ................ 715.4.7, 715.5, 1404.13
Hazardous storage .................. 415.11.5.7
Hardware
(see LOCKS AND LATCHES) ......... 1005.7.1,
1010.1.9, 1010.1.10
Horizontal sliding ... . ................ 1010.1.4.3
-2 occupancies .............. 407.3.1, 1010.1.9.7
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-3 occupancies ......... el 408.3, 408.4,
408.8.4, 1010.1.9.11
Landings.......... ... 1010.1.5,1010.1.6
Locks for toilet facilities . ................. 2902.4
QOperation.......... 1010.1.3, 1010.1.9, 1010.1.10
Panic and fire exit hardware. ... 1010.1.10, 1010.2.1
Power-operated ... .................. 1010.1.4.2
Revolving......... ... oot 1010.1.4.1
Security .......... 402.8.8, 1010.1.4.5, 1010.1.9.3
Sensorrelease........... ... . .. 1010.1.9.9
Sideswinging. ....... ... i, 1010.1.2
SMOoKe . ... e e 710.5
Stairways . . ... e 1010.1.9.12
Stairways, high-rise ... ................. 403.5.3
Structural testing, exterior . ......... .. ... 1709.5
Thresholds . ........... 1003.5, 1010.1.5, 1010.1.7
Vestibule ........ ... .. ... ... . .... 1010.1.8
Width . ............ ... ..., 1010.1.1, 1010.1.1.1
DORMITORIES.................... ... 202, 310.3
Cooking.....ovviviiii i 420.10
Fire alarms and smoke alarms .. ........... 420.5
Separations.................. ... 420.2, 420.3
Sprinkler protection .. ........... ... .. 420.4
DRAFTSTOPPING
Attics .. .. 718.4
Floor-ceiling assemblies. . ................. 718.3
DRINKING FOUNTAINS . . ......... 2902.5, 2902.6
DRY CLEANING PLANTS .. .............. 415.9.3
DRYINGROOMS ................ ... ...... 417

DUCTS AND AIR TRANSFER OPENINGS
(see MECHANICAL)

DUMBWAITERS. ............ .. ...l 708.14
DWELLINGUNITS . .............. ... ... .... 202
Accessibility . . ....... ... o oL Chapter 11A
Alarms and detection. . ........... 420.5, 907.2.8,
907.2.9, 907.2.11
ArBA . . i 1207.3, 1207.4
Group R .. e 310
Live/work units (see LIVE/WORK UNITS)
SCOPING .t 101.2
Plumbing fixtures required . . .. .... ... Table 2802.1
Separation . ......... .o 420.2, 420.3
Sound transmission .. ......... ... 0. 1206
Sprinkler protection ............... 420.4, 903.2.8
E
EARTHQUAKE LOADS (see SEISMIC) ....... 1613
EARTHQUAKE
RECORDING EQUIPMENT........... Appendix L
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EAVES (see COMBUSTIBLE
PROJECTIONS AND CORNICES)
> EDUCATIONAL OCCUPANCY (GROUPE). ..... 305
Alarms and detection ................... 907.2.3
Area .. ..., 503, 505, 506, 507, 508
Height.......... ... .. ... 503, 504, 505, 508
Incidentaluses . .......... ... ... .. et 509
Interior finishes . .............. Table 803.13, 804
Liveload. ....................... Table 1607.1
Locking.........oo i 1010.1.4.4
Means of egress
Asles . ... o 1018.5
Corridors. . ......... ... ... .. 1020.1, 1020.2
Panichardware. . .................. 1010.1.10
Stairway, exitaccess . .................. 1019
Travel distance. . .. .. 1016.2.1, 1017.2, 1006.3.2
Mixed occupancies. ................ 508.3, 508.4
ACCESSOIY. .ot 303.1.3, 508.2
Assembly ... .. 303.1.8
Daycare................ 305.2, 308.4, 310.4.1
Education for students
above the 12th grade. .. ... ... 304, 307.1, 427
Gyms (see GYMNASIUMS) . ........... 303.1.3
Libraries (see LIBRARIES). ............. 303.4
Religious facilities. . . .................. 305.2
Stages andplatforms . ............ ... 410
Plumbing fixtures ........... .. ... ... ..., 2902
Riskcategory .................... Table 1604.5
Sprinkler protection. . ................... 903.2.3
Unlimitedarea ........................ 507.11
EFFICIENCY DWELLINGUNIT ... ......... 1208.4
EGRESS (see MEANS OF EGRESS). . ... Chapter 10
|| ELECTRIC VEHICLE CHARGING.. ......... 420.13
ELECTRICAL .............. 105.2, 112, Table 508,
Chapter 27, Appendix K
ELEVATOR ... ...... ... .. ... ... ..., Chapter 30
Accessibility .......... ... .. ... 1009.2.1, 1009.4,
1009.8, 1109.7, 1124A, 3001.4
Carsize ................ 403.6.1, 3001.4, 3002.4
Construction. ................ 708.14, 1607.10.1
Conveyingsystems .............. ... 3004
Emergency communication . ............. 3001.2
Emergency operations . .......... 3002.3, 3002.5,
3003, 3007.1, 3008.1.4
Fire serviceaccess. ............... 403.6.1, 3007
Glass ... i 2409, 3002.8
High-rise................ 403.2.3, 403.4.8, 403.6
Hoistway enclosures. ........ 403.2.3, 708, 1023.4,
1024.3, 3002, 3007.5, 3008.5
Hoistwaylighting. .. ................... 3007.5.2
Holstway pressurization .. ............... 909.21
Hoistway rated corridor opening. ......... 3006.2.1
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Keys .o 3003.3
Lobby ....... ... ..t 1009.4, 1009.8, 3006,
3007.6, 3008.6
Machinerooms.............. Table 1607.1, 3005
Meansofegress................. 403.8, 1003.7,
1009.2.1, 1009.4, 3008
Number of elevator cars in hoistway...... .. 3002.2
Occupant evacuation elevators. . .. ... 403.6.2, 3008
Personnel and material hoists. . ........... 3004.4
Shaftenclosure.............. ... ..., 712, 3006
Signs.......... e 914, 1009.10, 3002.3,
3007.6.5, 3008.6.5
Standards . . ... o e 3001.3
Standby power ........... 2702.2, 3007.8, 3008.8
System monitoring .. ....... ... 3007.7, 3008.7
Underground. .......... ... v, 405.4.3
EMERGENCY COMMUNICATIONS
Accessible meansofegress.............. 1009.8
Alarms (see FIRE ALARMS)
Elevator......... .. ... .o i, 3001.2
Elevators, occupant evacuation ... ....... 3008.6.6
Fire commandcenter .............. 403.4.6, 911,
3007.7, 3008.6.6, 3008.7
Radiocoverage.................... 403.4.5, 916
EMERGENCY ESCAPE
ANDRESCUEOPENINGS ................ 1030
Required.................... Table 1006.3.3(1),
Table 1006.3.3(2), 1030.1
Windowwells ................... 1030.4, 1030.5
EMERGENCY HOUSING .. ........... Appendix O
EMERGENCY LIGHTING . .......... 1008.3, 1204.5
EMERGENCYPOWER ..................... 2702
Exitsigns............ .. ... ... 1013.6.3, 2702.2
Hazardous................... 41511.10, 2702.2
High-rise ........ .. ... ... ... 403.4.8, 2702.2
Means of egress illumination ....... 1008.3, 2702.2
Semiconductor fabrication ... ... 415.11.10, 2702.2
Underground buildings . ............ 405.9, 2702.2
EMERGENCY RESPONDERS
Additional exitstairway . .. ............... 408.5.2
Elevators............... ... . ... 403.6, 1009.2.1,
3002.4, 3003, 3007, 3008
Firecommandcenter .............. 403.4.6, 911,
3007.7, 3008.6.6, 3008.7
Mallaccess..........co i, 402.7.5
Radiocoverage. ................... 403.4.4, 918
Roofaccess ............ ... ... L. 1011.12
Safetyfeatures .. ......... ... ... . 914
EMPIRICAL DESIGN OF MASONRY
Adobe construction. . ............. ... ..., 2109
Dry-stackmasonry . ........... ... . ... 2114
Special inspection. .. .......... ... ... 1705.4
703



INDEX

EMPLOYEE
Accessibility forwork areas .. ......... 907.5.2.3.1
Deputies to building official ................ 103.3
Liability. ... 104.8
Qualifications. . ............. ... .. ... A101
Termination of employment............... A101.4
Toiletfacilities ............ ... .. ... ... 2902.3
ENCROACHMENTS INTO THE
PUBLIC RIGHT-OF-WAY ............ Chapter 32
END-JOINTEDLUMBER............... 2303.1.1.2
Relocated structures ............. 101.4.7, D103.3
Rodentproofing .................... Appendix F
ENERGY EFFICIENCY. .................. 101.4.6,
110.3.8, Chapter 13
ENFORCING AGENCY ..................... 202
Housing and Community Development .. .. ... .. 1.8

ENGINEER (see definition for
REGISTERED DESIGN PROFESSIONAL)

EQUIPMENT PLATFORM .................. 505.3
Area limitation ......... 505.2.1, 505.2.1.1, 505.3.1
Automatic sprinkler system . ............. 505.3.2

EQUIVALENT OPENING FACTOR. .. .. Figure 705.7

ESCALATORS ... .......... ... ... ... ..., 3004
Floor opening protection .................. 708.2
Meansofegress ..............ccovun. 1008.7

ESSENTIAL FACILITIES
(see RISK CATEGORY)........ 202, Table 1604.5

EXCAVATION, GRADING AND FILL . ... 1804, 3304

EXISTINGBUILDING. .............. 101.4.7,102.6
Additions . .......... ... D103.1
Alteration .. ....... .. i D103.1
Changeofoccupancy . .............vv... D103.2
Flood-resistant. .. .................. Appendix G
Historic, .. ... 101.4.7
Relocated structures . .................. D103.3
Repairs .......... .. i i 101.4.7
Rodentproofing ................. ... Appendix F

EXIT
(see MEANS OF EGRESS) .. .. 1022 through 1027
Basement...................... 1006.2, 1006.3
Boilerrooms. ............ ... ... ... .. 1006.2.2.1
Configuration. . ...... ... o i, 1007
Construction. . .............. 713.2, 1019, 1023.2
Daycare ...... ... ... . . . il 1006.2.2.4
Doorways. ..ot 1007
Dwellings................ 1006.2.2.6, 1006.3.3.1
Enclosure....................... 707.3, 1023.2
Fireresistance.............. 707.3, 1019, 1023.2
Fumacerooms...................... 1006.2.2.1
Group H-5 ............... 415.11.3.3,415.11.5.6

704

Group -2 . . e 407.4
Group -3 ... 408.3
Highrise.................... 403.5, 403.6, 1025
Horizontal. . ..................... 707.3.5, 1026
Incineratorrooms. ................... 1006.2.2.1
Interiorfinish. . ................ Table 803.13, 804
Luminous . ............... 403.5.5, 411.6.1, 1025
Mallbuildings........... ... it 402.8
Mezzanines .............. 505.3, 505.4, 1004.2.2
Number, minimum ........... 402.8.3, 403.5, 1006
Occupantload .......... 402.8.2, 1004.2, 1006.3.2
Passageway. ..........cooiiiiinnaan.. 1024
Ramps, exterior ... 1027
Ramps, interior. .. .......... ... . ... 1023
Refrigerated rooms orspaces . ......... 1006.2.2.3
Refrigeration machinery rooms . ........ 1006.2.2.2
SIgNS o 1013
Stairways, exterior . ........ . . i 1027
Stairways, interior. . . ........ ... oL 1023
Stories . ......... ... 1004.2.8, 1006,3, 1017.3.1
Travel distance.......... 402.8.3, 402.8.5, 402.8.6,

404.9, 407 .4.2, 408.6.1, 408.8.1,
410.5.3.2, 411.3, 1006.3,
1016.2.1, 1017, 1029.7, 1029.8

Underground buildings. ................... 405.7
EXIT ACCESS (see MEANS
OFEGRESS)................ 1016 through 1021
Asles . ... 1018
Balconies...................... 1017.2.1, 1021
Commonpath................. ... ... 1016.2.1
Corridors . ... 1020
Doors......... 1005.7, 1006.2, 1007, 1010, 1022.2
Interveningspace. . .......... ... ... 1016.2
Path of egress travel, common .......... 1016.2.1
Ramps . .o e 1019
Seatingattables .................... 1029.13.1
Singleexit. ................. ... 1006.2, 1006.3.3
SIageS . i e 410.5
Stairway . .. ... 1019
Traveldistance. . ............... 402.8.3, 402.8.5,

402.8.6, 404.9, 408.6.1,
408.8.1, 410.5.3.2, 411.3,
1006.2, 1006.3, 1016.2.1,

1017, 1029.7

EXIT DISCHARGE
(see MEANS OFEGRESS)................ 1028
AtrUM. . 404.10
CoUMS. . o i e s 1028.4
Horizontalexit .......... ..., 1028.1
Lobbies. ... ..o i e 1028.1
Marquees . . ... i in i 3106.4
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Publicway ......... ... ... .. ... . ..., 1028.5
Termination. . ...... ... ... .. . .. 1023.3
Vestibules. . ............. .. .. 1028.1
EXIT PASSAGEWAY
(see MEANS OF EGRESS)............ 402.8.6.1,
707.3.4, 1024
Construction .. ............ . i 1024.3
Discharge ...................... 1024.4, 1028.1
Elevators. . ..........o oo i 1024.5, 3002.7
Fire-resistant construction ............... 1024.3
High-rise. ... ... o i i 403.5
Openings . ..ovr e s 1024.5
Penetrations .. ........ ... . ... ....... 1024.6
Pressurization. . ................ 909.8, 909.20.5
Smokeproof ............ 403.5.4, 405.7.2, 909.20
Width .. ... 1024.2
Ventilation. . .......... ... ... ........ 1024.7
EXITSIGNS. . ... .. 1013
Accessibility . .......... ... . . L. 10134
Floorlevel exitsigns. ................... 1013.2
GroupR-1... .. . . 1013.2
flumination. ............. 1013.3, 1013.5, 1013.6
Required. ... .o i e e 1013.1
Special amusement buildings. .. ........... 411.6
EXPLOSIVES ..... 202, Table 414.5.1, Table 415.6.2
Detached building. ............... 415.6.2, 415.8
Explosioncontrol . ...... .. ... o L 4157
EXPOSURE CATEGORY
(see WIND LOAD) . .................... 1609.4
EXTERIOR AREAS FOR ASSISTED RESCUE
Requirements. . ....... o v 1009.7
Signage .............. 1009.9, 1009.10, 1009.11
Whererequired. .. ......... . it 1009.2
EXTERIOR INSULATION AND
FINISHSYSTEMS(EIFS) ................. 1407
Special inspection. . .......... ... ... ... 1705.16
EXTERIOR WALLS
(see WALLS, EXTERIOR)..... 107.2.4, Table 601,

602, 705, Chapter 14

F

FACTORY OCCUPANCY (GROUPF).......... 306
Alarmanddetection .................... 907.2.4
Area ............ 503, 503.1.1, 505, 508, 507, 508
Equipmentplatforms. . ............. ... ... 505.2

Groups
Low-hazard occupancy. ................ 306.3
Moderate-hazard occupancy ............ 306.2
Height...................... 503, 504, 505, 508
incidentaluses ............. ... .. ... ..... 509
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interiorfinishes . .............. Table 803.13, 804
Liveload .. ...................... Table 1607.1
Means of Egress
Aisles ... .. .. 1018.5
Deadendcorridor.................... 1020.4
Stairway, exitaccess .......... ... .. ... 1019
Travel distance....... 1006.2, 1006.3, 1016.2.1,
1017.2, 1017.2.2,
Mixed occupancies .. ......... 508.2, 508.3, 508.4
Plumbing fixtures ........................ 2902
Riskcategory ........... ... .. ... Table 1604.5
Sprinkler protection. . ....... ... ... .. 903.2.4
Unlimitedarea............... 507.3,507.4, 507.5
FARMBUILDINGS . ................. Appendix C
FEES,PERMIT ...... ... . ... .. i, 109
Refunds........... ... o i 109.6
Relatedfees .. ........... ... .. ........ 109.5
Work commencing before issuance ......... 109.4
FENCES. .......... ... .. i 105.2, 312.1
FIBERBOARD..................... 202, 2303.1.6
Shearwall..................... Table 2306.3(2)
FILLMATERIAL ..................... 1804, 3304

FINGER-JOINTED LUMBER
(see END-JOINTED LUMBER)

FIRE ALARM AND SMOKE DETECTION SYSTEMS

Aerosolstorage. ............. .. e, 907.2.16
Aircraft hangars, residential . ... .. 412.4.3, 907.2.21
Airport fraffic control towers . ... 412.2.3.1, 807.2.22
Ambulatory care faciliies . ........ 422.5, 907.2.2.1
Assembly ... ... 907.2.1
Atums ... 404.4,907.2.14
Audiblealarm ......... ... ... ... ..., 907.5.2.1
Batteryroom........... ... . o ian.. 907.2.23
Children's play structure . .. ............... 424.3
Constructiondocuments. . ............... 807.1.1
Covered and open mall building .. . ......... 402.7,
907.2.20

Education ........... ... . ... .. oL, 907.2.3
Emergency alarmsystem . ........... ... ..., 908
Factory ... 907.2.4
GroupH ... 907.2.5
Groupl ... it 907.2.6, 907.5.2.3.2
Group M .. v e 907.2.7
GroupR ........ ... 420.5, 907.2.8, 907.2.9,
907.2.10, 907.2.11,

907.5.2.3.2, 907.5.2.3.3

High-rise .............. 403.4.1, 403.4.2, 807.2.13
Livelwork. . ... oo 419.5
bumbermills . ... o i 907.2.17
Occupancy requirements . ................ 907.2
705
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Special amusement buildings .. ........... 411.2,
411.4,907.2.12

Underground buildings. .................. 405.86,
907.2.18, 907.2.19

Visiblealarm ................ 907.5.2.3, 1009.12
FIRE ALARM BOX, MANUAL ............. 907.4.2
FIREAREA............ ... ... ..., 202, 901.7
Ambulatory care facilities. .. ...... 903.2.2, 807.2.2
Assembly...... ... .. i 903.2.1
Education.......... ..o i 903.2.3
Enclosed parkinggarages.............. 903.2.10
Factory. ... ... .o i 903.2.4
Institutional. . ........... ... .. ... ... 903.2.6
Mercantile .......... ... . i, 903.2.7
Residential .. ......................... 903.2.8
Storage .......... ... ... ... .. 903.2.9, 903.2.10
FIREBARRIERS ...................... 202, 707
Continuity. ....................... 707.5,713.5
Exteriorwalls............ Table 602, 707.4, 713.6
Fire-resistance rating ofwalls ........... 603.1(1),

603.1(22), 603.1(23),
703, 707.3, 713.4

Glazing,rated .......... ... ... ... ..... 716.3.4
Incidental ........... ... ... .. .. ..., 509.4.1
Inspection ............. .. ... . ..., 110.3.7
Joints................. 707.8, 713.9, 715, 2508.5
Marking .. ... 703.7
Materials ........................ 707.2,713.3
Opening protection . .............. 707.6, 707.10,
713.7,713.10, 714 4,
716, 717.5.2
Penetrations. . . ................... 707.7,713.8
Shaftenclosure . ........................ 713.1
Special provisions
Aircrafthangars . ............. 412.3.4,412.41
Atriums. .. ... o 404.3, 404.6
Covered and open mall buildings ....... 402.4.2,
Firepumps............. 403.3.4, 901.8, 913.2.1
Flammable finishes .................... 416.2
GroupH-2 ................. 415.9.1.2, 426.1.2
GroupH-3andH-4 ................... 415.10
GroupH-5............. 415.11.1.2,415.11.1.5,
415.11.5.1, 415.11.6.4
Group -8 . ... ... 408.5, 408.7
Hazardous materials .. ............... 414.2.1
High-rise ....403.2.1.2, 408.2.3, 403.3, 403.4.8.1
Organiccoating............ 418.4, 418.5, 418.6
Stages and platforms. ... ...... 410.5.1, 410.5.2
FIRE COMMAND CENTER ...... 403.4.6, 412.2.3.2,

911, 3007.7,
3008.6.6, 3008.7

FIREDAMPERS.............. 717.2 through 717.5
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FIRE DEPARTMENT
(see EMERGENCY RESPONDERS)

FIRE DETECTION SYSTEM (see FIRE ALARM AND
SMOKE DETECTION SYSTEMS)

FIREDISTRICT. .......... ... ... ... Appendix D
FIRE DOOR
(see OPENING PROTECTIVES)....... 716, 1023.4
FIREESCAPE ........... ... .. .. ..... 412.7.3
FIRE EXTINGUISHERS, PORTABLE .. ... 9086, 3309
FIRE EXTINGUISHING SYSTEMS. .......... 4186.5,
417 .4, 903, 904
FIREPARTITION . ..................... 202, 709
Continuity. . ... 708.4
Elevatorlobby .......... ... ... ... ..., 3006.3
Exteriorwalls . ................. Table 602, 709.5
Fireblocks and draftstops. . .............. 708.4.2
Fire-resistance rating. . ....... 603.1(1), 603.1(22),
603.1(23), 703, 708.3
Glazing,rated. .. ... ... ... o 716.3.4
Inspection. . ... . i i 110.3.7
Jointtreatmentgypsum .. ......... .. .. 2508.5
Joints .. ..o 708.8, 715
Marking ... 703.6
Materials. . .......... .. i 708.2
Opening protection. . .. .. 709.6,714.4,716,717.5.4
Penetrations. . ............ 708.7, 708.9, 714, 717
Special provisions
Covered and open mall buildings. ... ... 402.4.2.1
Group -3 .. 408.7
R-1,R2,R-3,R-4 ..................... 420.2
Supporting construction. . . ....... .. .. ... 708.4.1
FIREPREVENTION ..................... 101.4.8

FIRE PROTECTION
Expiosion control . ... 414.5.1, 415.6, 421.6, 426.1.4

Fire extinguishers, portable . . ............... 906
Glazing,rated. .............. ... .. ..., 716.1.2.3
Smokeand heatremoval................... 910
Smoke control systems . ......... . ... oL 909
Sprinkler systems, automatic. ............... 903
FIRE PROTECTION SYSTEMS ... 107.2.2, Chapter 9
FIREPUMPS ........... 403.3.2, 902.1, 913, 914.2
FIRE RESISTANCE
Calculated .......... ... . i i 722
Conditions of restraint . ................. 703.2.3
Ducts and air transferopenings. . ............ 717
Exteriorwalls ............ Table 602, 705.5, 708.5
Firedistrict .. .......... ... . .. D102.2.5
High-rise. . ... ... o i e 408.2
Jointsystems. ... ... . i 7158
Multiple use fire assemblies. ............... 702.1
Prescriptive ....... ... ... i 721
Ratings........... Chapter 6, 703, 705.5, 707.3.10

2019 CALIFORNIA BUILDING CODE



INDEX

Roofassemblies. ................ ... .... 1505 Special provisions
Structuralmembers ........ ... ... .. ..., 704 Covered and open mall buildings .. ... . 402.4.2.2
TeSIS. e e e e e 7083 GroupH-5.... ... . 415.11.1.6
Thermal and sound insulating materials. .. . .. 720.1 Structural stability . . .............. .. ... 706.2
FIRE RESISTANCE, CALCULATED ........... 722 FIRE WINDOWS (see OPENING PROTECTIVES)
Clay brick and tile masonry ............... 722.4 FIREBLOCKING . ........................ 718.2
Concrete assemblies .................... 722.2 Chimneys ...........ooovvnts 718.2.5.1,2113.20
Concretemasonty ..........c.cvirvnnnnn. 722.3 Fireplaces. ....... ... .o i, 211113
Steelassemblies ............... ... . ... 722.5 Wood construction ... .. 718.2.1,718.2.7, 1405.1.3
Wood assemblies. ...................... 722.6 Wood stairways. ... 718.2.4
FIRE-RESISTANT CONSTRUCTION......... 701.1 FIRE WATCH DURING CONSTRUCTION . .. ... 3114
FIRE-RETARDANT-TREATED WOOD ........ 202, FIREPLACES, FACTORY-BUILT......... 2111.14.1
2303.2  FIREPLACES,MASONRY ................... 202
AWNINGS .« oo 3105.2 Clearance to combustibles .. ............ 2111.12
Balconies ........ ... ... oL, 705.2.3.1 DIAWINGS . -« v e e e 2911.2
Canopies ............ .. 3105.3 General Provisions . .......o.veeiiiieiann. 2111
Concealedspaces ...................... 7185 Hearth extension. .. ............ 2111.10, 2111.11
Fastening ... 2304.10.5 SteelUnitS. ..o 2111.6.1
Fire wall vertical continuity . . .............. 706.6 FIREWORKS............. 202, 307.2, 307.3, 307.5
Partitions. . .. ... ... . i 603.1(1) FLAMESPREAD ........ 202, 803.1.2, Table 803.13
Platforms ........ ... ... . 410.3 FLAMMABLE FINISHES. .............. 307.1, 416
Projections ....... ... .. i, 705.2.3 FLAMMABLELIQUIDS. ............. 307.4, 307.5,
Roof construction .. ........... Table 601, 705.11, 406.8.2,412, 414, 415
706.6, 1505  FLAMMABLESOLIDS ................ 307.5, 415
Shakesandshingles ................... 1505.6 FLASHING
Type I and Il construction. ... .. 603.1(1), 603.1(11) ROOF vttt 1503.2, 1507.2.8,
Type Wl construction. . ................... 602.3 15607.3.9, 1507.5.7, 1507.7.7,
Type IV construction. .. ...........c.vo.n. 602.4 1507.8.8, 1507.9.9, 1511.6
VENEET .+ o v v oo e 1404.5 Wall, veneer ... .... 1404.4, 1404.12.7, 1404.10.1.2
FIRE SEPARATION DISTANCE. . ............ 202, FLOOD HAZARD AREAS............. 202, 1612.3
Table 602 Coastal Azone . ... .. i, 202
Exteriorwalls .......... 1405.1.1.1.1, 1405.1.1.1.2 Coastal highhazardarea ................... 202
Ground-mounted photovoltaic systems ... .3111.3.5 Flood insuranceratemap................... 202
FIRE SERVICE ACCESS ELEVATORS..... 403.8.1, FLOOD-RESISTANT CONSTRUCTION
3007 Administration. .. ... 107.2.6.1, G101 through G105
FIRE SHUTTER Elevation certificate. . . .. ....ovvrninnn.s 110.3.3
(see OPENING PROTECTIVES). ... .. ... 716.2.1, Existing. ... v 101.4.7
CIRE WALLS 71627, 716%262 Flood elevation . . ............... 107.2.6.1, 1612
T Floodloads................... 1603.1, 1603.1.7,
Aircrafthangar ...................... 412.3.6.2 1612, 3001.2
Combustible framing. . ................... 706.7 Flood resistance . . ............... 1402.6, 1402.7
Continwty ........................ 706.5, 706.6 Flood-resistant construction . .. ....... Appendix G
Exteriorwalls ................ Table 602, 706.5.1 Gradingandfill ............... 1804.5, 1805.1.2.1
Fire-resistancerating . ............... 703, 706.4 Historic buildings. ... .. ..ot G105.3
Glazinq, rated . o 716.3.4 Interior finishes . . v oo 803.5.1
Inspection. .. ... ... o i 110.3.7 Manufactured hOMes . .« v oo oo G501
JOINES v 706.10, 715 MOdIiCAtIONS . . . .. e vv et 104.10.1
Marking ............................... 703.6 Recreational vehicles .. ..o oo G601
gater.ials.r. OO . ;/’0760?13 Site Improvements . ..................... G401
pening protection............... .8, A1, HE DIAN -« o o oo 2
714.4,716, 717.5.1 2&552{0% .......................... ?0;820?
Penetration....................... 706.9, 714.4
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Tank. .. e G701
Temporary .. ..o e G901
Utility ..o G1001
FLLOOR CONSTRUCTION
(see FLOOR CONSTRUCTION, WOOD)
Draftstopping . .. . ... oo o i 718.3
Finishes............... 804, 805, 1003.4, 1209.1
Fireresistance.................. Table 601, 711
Loads (see FLOOR LOADS)
Materials ......... ... i, Chapter 6
Penetration of fire-resistant assemblies. ... .. .. 711

3

714.5,717.2,717.6
FLOOR CONSTRUCTION, WOOD

Beams and girders. ......... 2304.12.1.1, 2308.4.1
Bridging/blocking .. ........... 2308.4.6, 2308.7.8
Diaphragms ......... ... ... o i, 2305.1
Fasteningschedule .................. 2304.10.1
Framing................. 2304.4, Table 2304.11,
2304.11.1.2, 2304.11.3, 2308.4
Joists ... 2308.4.2
Sheathing. ......... ... .. .. iiiiat. 2304.8
FLOORLEVEL.................. 1003.5, 1010.1.5
FLOOR LOADS
Constructiondocuments .................. 107.2
Live ..o 1603.1.1, 1607
Posting....... oo i 106.1

FLOOR OPENING PROTECTION
(see VERTICAL OPENING PROTECTION)

FLOOR/CEILING (see FLOOR CONSTRUCTION)
FOAM PLASTICS

Attics ... ... i 720.1, 2603.4.1.6
Cladding attachment . .. .2603.11, 2603.12, 2603.13
Cold storage .......... 2603.3, 2603.4.1.2, 2603.5
Concealed . ......... ... it 603
Covered mall and open mall buildings. . .. .. 402.6.2,
402.6.4.5

Crawlspace. .......cviviiiinnnnnn 2603.4.1.6
Doors............. 2603.4.1.7 through 2603.4.1.9
Exteriorwallcovering. . ................... 806.5
Exterior walls of multistory buildings ... ... 1403.13,
2603.5

Interiorfinish ............. 801.2.2, 2603.10, 2604
Label/identification...................... 2603.2
Metal composite materials (MCM)......... 1406.13
Plenums...................... 2603.7, 2604.1.1
Roofing ......... ..o i, 2603.4.1.5
Siding backerboard. . ............... 2603.4.1.10
Stages and platform scenery............. 410.2.6
Surface burning characteristics . .. ......... 2603.3
Termites, protectionfrom................. 2603.9
Thermal barrier requirements ........... 2603.5.2
THM e 806.5, 2604.2
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Type | and {l construction. . ... ... 603.1(2), 603.1(3)
Walk-incoolers. ............ ... ... .. 2603.4.1.3
Windresistance .. .......... ..ol 2603.10

FOLDING AND TELESCOPIC SEATING
(see BLEACHERS and GRANDSTANDS). . .1029.1.1

Egress . ... . i 1029.1.1
Liveload.......... ...t Table 1607.1
Occupantload .................. 1004.6, 1004.7
Separation .. ........ .. ... ... 1029.1.1.1
FOODCOURT .......... .. i 202
Occupantioad . ........... ... ...t 402.8.2.4
Separation .......... ... i oo, 402.4.2
FOUNDATION (see FOUNDATION, DEEP
and FOUNDATION, SHALLOW) ... ... Chapter 18
Chapter 18A
Basement........... 1610, 1805.1.1, 1806.3, 1807
Concrete. ............. 1808.8, 1809.8, 1810.3.2.1
Dampproofing. .. ..........oo i 1805.2
Encroachment, public right-of-way. . ........ 3202.1
Formwork. . ... 3304.1
Geotechnical investigation
(see SOILS AND FOUNDATIONS) ........ 18083
Inspection. .......... ... ... . i, 110.3.1
Load-bearingvalue ............ 1806, 1808, 1810
Masonry. ... i 1808.9
Pedestrian protection. . .................. 3306.9

Pier (see FOUNDATION, SHALLOW)
Pile (see FOUNDATION, DEEP)

Platesorsills .......... ... ... ... .. 2308.3.1
Protection from
adjacent construction .. ......... 3303.5, 3307.1
Rodentproofing. .................... Appendix F
Special inspections ............ 1705.3, 1705.4.2,
1705.7, 1705.8, 1705.9
Steel............. 1809.11, 1810.3.2.3, 1810.3.5.3
Timber .................... 1809.12, 1810.3.2.4
Waterproofing. . ........ ... oo 1805.3
FOUNDATION,DEEP.................. 202, 1810
Drilledshaft ......... ... ... ... ... .... 202
Existing. .. ..o ovi i 1810.1.2
Geotechnical investigation. .. ........... 1803.5.5
Gradebeams...............cvivuvnn 1810.3.12
Helical pile .. .. .. 202, 1810.3.1.5, Table 1810.3.2.6,

1810.3.3.1.9, 1810.3.5.5,

1810.4.11, 1810.4.12

Micropile. . ................. 202, Table 1808.8.1,
Table 1810.3.2.6, 1810.3.5.2.3,

1810.3.10, 1810.4.10

Piles..........coiiint. Table 1808.8.1, 1810
FOUNDATION, SHALLOW ............. 202, 1809
Pierandcurtainwall. ................... 1809.10
Slab-on-grade .............. ... ... ... 1808.6.2
Stripfooting . .......... ... .. ..., 1808.8, 1809
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FOYERS
Assembly occupancy ........... 1029.4, 1029.9.5
Corndors. . .o v 1020.6
Covered and open mall building. .. ......... 402.1
FRAME INSPECTION. ................... 110.3.4
FRATERNITIES.......... . .ot 310.4
FROSTPROTECTION ................... 1809.5
FURNACEROOMS. .................. 1006.2.2.1
G
GALLERIES

(see TECHNICAL PRODUCTION AREAS)
GARAGE, AUTOMOBILE PARKING

(see PARKING GARAGES)

GARAGE,REPAIR . .............. ... .. ... 406.8
Floorsurface. .. ..o iii it 406.2.4
Gas detectionsystem. . ........... 406.8.2, 908.5
Sprinkler protection. ... ........ 406.8.3, 903.2.9.1
Venlilation. . ....... ... 406.8.1

GARAGES, TRUCK AND BUS
Liveload. ... e 1607.7
Sprinkler protection. . ................ 903.2.10.1

GARAGES AND CARPORTS, PRIVATE
Arealimitations.......... .. il 406.3.1
Classification ........ ... .o, 406.3.1
Dooropeners ............ccovviennu. 406.2.1
Doorsprings. . ....oovve i 1210
Parkingsurfaces. . ............coovin, 406.2.4
Separation .............. ... 406.3.2, 406.2.5

GAS.... ... e 101.4.1, 105.2, 112
Gas detection system. . ........ 406.8.2, 415.11.7,

421.5, 916
Hydrogencutoffroom.................... 421.6
Motor fuel-dispensing. .. ............ ..., 406.7

GATES. ... e e 1010.2
Vehicular. ............. ... .. ..., 406.2.1, 3110

GIFTSHOPS . ...... ... 407.2.4

GIRDERS
Fireresistance ............... ... .... Table 601
Materials. . ........... ..o Chapter 6
Wood construction . ........ 2304.12.1.1, 2308.4.1

GLASS (see GLAZING)

GLASS BLOCK (see GLASS UNIT MASONRY)

GLASS UNITMASONRY ............... 202, 2110
Attiumenclosure. .. ... ..o oo 404.6
Fireresistance .......... .o, 2110.1.1
Hazardous locations. .. ................ 24086.1.3

GLAZING
Athleticfacilities .. ......... ... ... L. 2408
Atriumenclosure. . ..ot e 404.6
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Doors v oo i 705.8,709.5, 710.5,
716.2.5.3, 1404.13, 1709.1

Elevator hoistway and car. . . 2409.2, 2409.3, 2409.4

Firedoors . ................. 716.2.2.3.1,716.2.5
Firewindows.................... 703.5,716.2.1
Group -8, ..o 408.7
Guards ................ 1015.2.1, 2406.4.4, 2407
Handrall. . ........... ... .. ... 1011.11, 2407
ldentification . ................... 2403.1, 2406.3
Impactloads .. .............. 2406.1, 2407.1.4.2,
2408.2.1, 2408.3

Impactresistant. . ......... ... ... ... 1609.2
Jalousies. .. ... ... i 2403.5
Label/identification ....... 716.1.2.2.1,716.1.2.2.2,
716.2.9.1,716.29.5,716.3.5.2

Loads ... .o i 2404
Louveredwindows .................. .0 2403.5
Opening protection. .................. 716.1.2.3
Replacement. . ........ .o nnn 2402
Safety ....... ..o i 716.1.2.1, 2406
Securty. ... 408.7
Skylights .. ... i 2405
Sloped......... ..o i 2404.2, 2405
SUPPOMS . i e 2403.2
Swimmingpools .......... .. o i 2406.4.5
Testing .............. 1709.5, 2406.1.1, 2408.2.1
VeNBel .. e 1404.12
Vertical ........... oo 24041
Walkways .. ..o 2409.1
GRADE (ADJACENT GROUND ELEVATION). . . . 202
GRADE, LUMBER (see LUMBER)............. 202
GRADEPLANE. . ... ... ... . i, 202
GRAINELEVATORS. ......... ...t 426.1.5
GRANDSTANDS (see BLEACHERS) ........303.6,
1029.1.1

Accessibility ... o il 1108.2
Egress. . i 1029.1.1
Exitsign ... . o 1013.1
Liveload .............. ... v, Table 1607.1
Occupantload. . .......... oot 1004.6, 1004.7
Separation. . ...... ... o i 1029.1.1.1
GREENHOUSES........ 303.4, 309.1,312.1.1, 3112
Accessibility ...... ... . i 3112.2
Area ... 503, 5086, Table 507, 508
Definition.......... ... o i 202
Deflections ........... ... .ot .. Table 1604.3
Glazing, glass and lighting .......... 2405,3112.4
Liveload............ ... ivna.. 1607.13.2.1
Membrane structure .. .. ........... 3112.6, 3102
Plastic.. ...t 2606.11, 3112.5
Windload ..., 1609.2
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GRIDIRON (see TECHNICAL PRODUCTION AREAS)
GRINDINGROOMS ....................... 426.2

GROSS LEASABLE AREA
(see COVERED MALL AND OPEN MALL

BUILDINGS) ............ ... ..o, 202,
402.3, 402.8.2
GROUT....................... 714.4.1.1,714.5.1
GUARDS. ........... ... .. 1015
Assembly seating. ............. 1029.1.1, 1029.17
Equipmentplatfiorm . ................... 505.3.3
Exceptions........... ... ... .. 1015.2
Glazing................ 1015.2.1, 2406.4.4, 2407
Height ....... .. .. . 1015.3
Loads. ... ..o 1607.8
Mechanical equipment. .................. 1015.6
Opening limitations . .................... 1015.4
Parkinggarage ....................... 406.4.1
Ramps . ... ..o i i e 1012.9
Residential. ........... ... . ..ot 1015.3
Roofaccess.................cviint. 1015.7
Screenporches .......... .. i 1015.5
Stairs . . e 1015.2
Vehiclebarrier . ................. 406.4.2, 1607.9
WINdows . ....cooiit i 1015.8
GUTTERS. ... ... i 1502.4
GYMNASIUMS . .......................... 303.4
Group E ..o 303.1.3
Liveload ........................ Table 1607.1
Occupantiload ................ ... ...t 1004.5
GYPSUM. ......... ... .. .. . .. Chapter 25
Board........ ... L 202, Chapter 25
Ceilingdiaphragms . .................... 2508.6
Concrete, reinforced gypsum. .............. 2514
Construction. .. ... ... i 2508
Draftstopping . ... ..o oo 718.3.1
Exteriorsoffit ..................... Table 2506.2
Fastening............... Table 2306.3(3), 2508.1
Fire resistance. ........... 719,722.2.1.4,722.6.2
Fire-resistant joint treatment .............. 2508.5
Inspection ........... .. ... . . 2503
Lath ... 2507, 2510
Lathing and furring for cement plaster. ... 719, 2510
Lathingandplastering . ................... 2507
Materials ... 2506
Panelproducts. .. .............. 202, Chapter 25
Performance ......... .. ... ... .. 2502
Plaster, exposed aggregate. . .. ............ 2513
Plaster,exterior . ........ .. . it 2512
Plaster,intefior. . . ... . ...... ... ... s 2511
Shear wall construction ................ 221111,
Table 2306.3(3), 2308.6.3,
2505
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Sheathing..................... Table 2308.5.11
Showersand waterclosets . ............... 2509
StCCO ... i e 2510
Veneerbase............ ... ... 2507.2
Veneerplaster. .................ocuo... 2507.2
Vertical and horizontal assemblies. .. ........ 2504
Wallboard. . .................. ... Table 2506.2
Water-resistant backing board. . . . .. 2506.2, 2509.2
H

HANDRAILS. ... ... . i 1014
Alternating tread devices . . ... ........... 1011.14
Assemblyaisles............... ... ... .. 1029.16
Construction. ............. 1014.4, 1014.5, 1014.6
Extensions . ....... ..o i i 1014.6
Glazing. .. ... 2407
Graspability . ........ .. o i 1014.3
Guards. ..... oo 1015.3
Height. ... ... .. 1014.2
I - T 1= 1607.8
Location.......... 1014.1,1014.7, 1014.8, 1014.9
Ramps . ... .o 1012.8
SIS . e 1011.11

HARDBOARD............. 202, 1403.3.2, 2303.1.7

HARDWARE

(see DOORS and LOCKS AND LATCHES)
HARDWOOD

Fastening........... ... ... . it 2304.10
Quality . ... 2303.3
Veneer ... .. e 1403.3.2
HAZARDOUS MATERIALS . ......... 307, 414, 415
Compliance with International Fire Code. . . . .. 307.2
Controlareas . ............oviiiiinnnnn. 414.2
Explosioncontrol .......... 414.5.1, Table 414.5.1,
415.11.5.5, 426.1.4

Mercantile occupancies ... ................ 309.2
Reporting . ........ i 4141.3
Sprinkler protection ............. Table 414.2.5(1),

Table 414.2.5(2), 415.4,

415.11.11, 903.2.5

Ventilation .......... 414.3, 415.9.1.7, 415.11.1.6,

415.11.1.8.1, 415.11.3.2,

415.11.5.8, 415.11.6.4,

415.11.7, 415.11.10, 1202.6

Weather protection. . ................ ... 414.6.1
HAZARDQUS OCCUPANCY (GROUP H),

(see HAZARDOUS MATERIALS). . .. 307, 414, 415

Alarm and detection........ 415.3, 415.5, 415.11.2,

415,11.3.5, 415.11.5.9,

415.11.8, 901.6.3,

907.2.5, 908.1, 908.2

Area . ... oo 503, 505, 506, 507, 508
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Dispensing ................. 414.5, 414.6, 415.6
Gas detectionsystems. . ............... 415117
Group provisions
H-1 (detonation) . ............ 307.3, 415.6.1.1,
415.6.2 415.7, 415.7.1
H-2 (deflagration) ... ....... 307.4, 415.8, 415.9
H-3 (physical hazard) . ... .. 307.5, 415.8, 415.10
H-4 (healthhazard). . ............ 307.6, 415.10
H-5 (semiconductor ............. 307.7, 415.11
Height................ 415.7, 415.8.1, 415.9.1.1,

415.8.1.8, 426.1.1,
503, 504, 505, 508

Incidentaluses . ........ ... .. o i, 509
Interiorfinishes ., . .............. 416.2.1, 416.3.1,
Table 803.13, 804
Liveload....... ... ... ..t Table 1607.1
Locationonproperty. ............ 414.6.1.2, 415.6
Lowhazard....................... 306.3, 311.3
Means of egress
10701 {1 Te o 7= JN 415.11.2
Onemeans ofegress........ Table 1006.3.3(1),
Table 1006.3.3(2)
Panichardware.................... 1010.1.10
Stairway, exitaccess ................... 1019
Travel distance. .. 1006.3, 1016.2.1, Table 1017.2
Mixed occupancies. ............c.... 508.3, 508.4
ACCESSBOY . o it e 508.2
Moderate hazard .................. 306.2, 311.2
Multiplehazards ... ........ ... ... ...... 307.8
QOccupancy exceptions ... ...........oenn 307.1
Plumbing fixtures ................... Chapter 29
Prohibited focations ..................... 419.2
Riskcategory ................. ... Table 1604.5
Smoke and heatremoval . ................ 910.2
Special provisions-——General
Detached buildings. . ....... 202, 415.6.2, 415.8
Dry cleaning (see DRY CLEANING PLANTS)
Equipment platforms. .. ................ 505.3
Firedistrict .. ........... ... ... ..., D102.2.2
Fire separationdistance. .. ............. 415.8
Grainelevators. . .............. 426.1, 426.1.5
Grindingrooms. .. ... 426.1.2
Separation from other occupancies ... .. .. 415.6.1,

508.1, 508.2.4,
508.3.3, 508.4

Special provisions based on materials
Combustible liquids ............ Table 307.1(1),

307.4, 307.5, 414.2.5,
414.5.3, 415.9.2

Cotrosives ...... 307.8, Table 414.2.5(1), 414.3,
415.,10.3, Table 415.11.1.1.1
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Cryogenic ........ Table 307.1(1), Table 414.5.1,

Table 415.11.1.1.1
Explosives. ... 202, 307.3, 307.3.1, Table 415.6.2
Flammable liquids. .. ...... 307 .4, 307.5, 415.9.1
Flammablesolids .......... 307.5,415.11.1.1.1
Health-hazard materials . ................ 202,

Table 414.2.5(1), 415.6,
Table 415.11.1.1.1,
415.11.6.1, 415.11.7.2

Irritants . . ... Table 414.2.5(1), Table 415.11.1.1.1
Liquid, highly toxicandtoxic............. 307.6,
Table 414.2.5(1), 415.8.3,

415.9.3, Table 415.11.1.1.1, 908.3

Organic peroxides. . ............ Table 414.5.1,
415.6.1, 415.8.4,
Table 415.11.1.1.1, 418

Oxidizers, liquid and solid. .. ... Table 414.2.5(1),
Table 414.5.1, 415.8.4,
Table 415.11.1.1.1

Pyrophoric materials. . .. .. Table 307.1(1), 307.4,
Table 414.5.1, 415.7.1,
415.8.4, Table 415.11.1.1.1

Sensitizers .. ..., Table 415.11.1.1.1

Solids, highly toxicandtoxic............. 307.6,
Table 414.2.5(1), 415.10.4,

Table 415.11.1.1.1, 908.3

Unstable materials ... ... 307.3, Table 414.2.5(1),
Table 414.5.1, 415.5.4,

Table 415.11.1.1.1

Water-reactive materials. . ......... Table 414.5.1,
415.8.3, 415.8.4, 415.8.5,

415,11, Table 415.11.1.1.1

Sprinkler protection. . ... ....... 415.2, 415.11.6.4,
415.11.9,415.11.10.1,

415.11.11, 705.8.1, 903.2.5

Standby, emergency power . ........ ... .. 2702.2
Storage .. ... .. 413, 414.1, 414.2.5,
414.5,414.6, 415.6,

Table 415.6.2, 415.7.1,
415.9.1, 426.1

Unlimitedarea. ............. 507.8, 507.9, 507.10
HEAD JOINT, MASONRY . . .................. 202
HEADROOM .............. ... ... 406.2.2, 505.1,

1003.2, 1003.3, 1010.1.1,
1010.1.1.1, 1011.3, 1012.5.2, 1207.2
HEALTH CARE
(see INSTITUTIONAL AND INSTITUTIONAL 1-2)

Ambulatory care facilities . .............. 202, 422
Clinics, outpatient . . ..................... 304.1
Hospitals........... ... ... ot 308.3
HEALTH-HAZARD MATERIALS ............ 307.2

415.11.1.1.1, Table 415.11.6.1
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HEATVENTS.......... .. ... .. .. 910
HEATING (see MECHANICAL)............ 101.4.2
Aircrafthangars . ...................... 412.3.4
Firepumprooms .........ccvviiiinne.n. 913.3
Fireplace ....... ... .. i 2111
Masonryheaters ........................ 2112
Parkinggarages. .......... ... 406.2.9
Repairgarages ...........ccvvivvnon.. 406.2.9
HEIGHT, BUILDING. .. ... .. 503, 504, 505, 508, 510
Limitations . . .......... .. o 503
Mixed constructiontypes................... 510
Modifications . ........... ... oo 504
Roof structures .................... 504.3, 1510
HELIPORT
Definition ........c. . i i 202
Liveloads. . ... ... ... . . i, 1607.6
HIGH-PILED COMBUSTIBLE STORAGE. ...... 413,

907.2.15,910.2.2
HIGH-PRESSURE DECORATIVE EXTERIOR-

GRADE COMPACT LAMINATES........... 1408
HIGH-RISEBUILDINGS. . ................... 403
Alarms and detection. ... 403.4.1, 403.4.2, 907.2.13
Application. ......... ... ... .. .. oo, 403.1
Construction. .. ......... . i 403.2
Elevators ............ 403.6, 1009.2.1, 3007, 3008
Emergencypower ............... 403.4.8, 2702.2
Emergency systems ...............con.. 403.4
Firecommandstation .................. 403.4.6
Fire department communication ... 403.4.3, 403.4.4
Fire service elevators. . ............ 403.6.1, 3007
Occupant evacuation elevators . . . ... 403.6.2, 3008
Smokeremoval ........... ... ... .. 403.4.6
Smokeproof enclosure. . ......... 403.5.4, 1023.11
Sprayed fire-resistant materials (SFRM) . ... 403.2.4
Sprinkler protection ............ 403.3, 903.2.11.3
Stairways. ................... 403.5, 1023, 1025
Standbypower.................. 403.4.7, 2702.2
Structural integrity . ............... 403.2.3, 1616

Super high-rise (over 420 feet) ... .403.2.1, 403.2.3,
403.2.4, 403.3.1, 403.5.2

Voicealarm .................. 403.4.3, 907.2.13
ZONES. ...t 907.6.3, 907.6.4
HISTORICBUILDINGS .................. 101.4.7
Floodprovisions. . ..................... G105.3
HORIZONTAL ASSEMBLY .................. 711
Continuity. ..........c.ovnt. 509.4.1, 711.2.2,
711.2.3, 713.11, 713.12

Fire-resistance rating. ........ 603.1(1), 603.1(22),

603.1(23), 703, 704.4.2,
707.3.10, 711.2.4

Glazing,rated . .......... ... ... ... 716.3.4
GroUp R ..o e 420.3
712

Incidental .......... . ... . .. . ... 509.4
Insulation . ...................... 720, 807, 808
Joints .. ... 715,2508.4
Nonfire-resistancerating . ................. 711.3
Opening protection. . . .712.1.13.1, 714.5, 716, 717.6
Shaftenclosure ........... .. ..o .. 718.1
Special provisions
AtHum. ... 404.3, 404.6
Covered and open mall buildings. ... .. 402.4.2.3,
402.8.7
Flrepumps. .. .. .o 913.2.1
Flammablefinishes . ................... 416.2
GroupH-2 ......... ..., 415.9.1.1, 415.9.1.2
GroupsH-3andH-4................. 415.10.2
GroupH-6 ... ... .. ... 415.11.1.2, 415.11.5.1
Group -2 . ... e 407.5
R-1,R2,R8andR-4 .................. 420.3
Hazardous materials ................... 414.2
High-rise............... . .o .. 403.2.1, 4038.3
Organiccoating . ........... 418.4, 418.5, 418.6
Stages and platforms............ 410.3, 410.4.1
HORIZONTALEXIT . ........... .. ..o nt, 1026
Accessible means of egress ... .. 1009.2, 1009.2.1,

1009.3, 1009.4,
1009.6, 1009.6.2

DOoOrs . . 1026.3
Exitdischarge. ............ . .o i, 1028.1
Fireresistance . ........ ... . ..o vt 1026.2
Institutional I-2 occupancy . ......... 407.4, 1026.1
Institutional -3 occupancy . ......... 408.2, 1026.1

Refuge area (see REFUGE AREAS)

HORIZONTAL FIRE SEPARATION
(see HORIZONTAL ASSEMBLY)

HOSE CONNECTIONS
(see STANDPIPES, REQUIRED)
HOSPITAL
(see INSTITUTIONAL GROUP I-2). ... .. 308.3, 407
HOSPITALS[OSHPD 1]. .. ................. 1224
Application . ......... ... .o i, 1224.2
Definitions . ...... ... ... . i 1224.3
General construction .. .................. 1224.4
Reserved .................... 1224.5 - 1224.13
SCOPE. . e 1224.1
HOSPITALS - BASIC SERVICES
Anesthesia service space . .............. 1224.16
Clinical laboratory service space . ....... .. 1224.17
Dietetic servicespace .................. 1224.20
Nursing servicespace . ................. 1224.14
Pharmaceutical service space............ 1224.19
Radiological/imaging service space. . ... ... 1224.18
Surgical servicespace. . ................ 1224.15

2019 CALIFORNIA BUILDING CODE



HOSPITALS - SUPPORT SERVICES

Administrativespace .................. 1224.21
Central sterile supply . ................. 1224.22
Employee dressing rooms and lockers. . . . . 1224.25
Housekeepingrooms . ................. 1224.26
Laundry. ... 1224.27
Morgue and autopsy facilities. . ... ....... 1224.24
Storage. . ... 1224.23
HOSPITALS - SUPPLEMENTAL SERVICES
Emergency service. ................... 1224.33
Intensivecare units. .. ................. 1224.29
Intermediate-care service space ......... 1224.38
Nuclearmedicine .. ................... 1224.34
Obstetrical facilities (perinatal unit space) .. 1224.32
Outpatient service space . .............. 1224.39
Pediatric and adolescentunit. ... ........ 1224.30
Psychiatric nursing unit. .. .............. 1224.31
Rehabilitation therapy department . . ... ... 1224.35
Renal dialysis service space
(acute and chronic). . ................ 1224.36
Respiratory therapy service space. . ... ... 1224.37
Skilled nursing service space. ........... 1224.40
Social servicespace. . ................. 1224.41
Supplemental surgery services .......... 1224.28
HOTEL (or MOTEL) (definition). .. ............ 202
HURRICANE-PRONE REGIONS
(see WINDLOADS). ...................... 202
HURRICANE SHELTER (see STORM SHELTER)
HURRICANE SHUTTERS................. 1609.2
HYDROGEN FUEL GAS ROOMS . .. .421, Table 509
HYPERBARICFACHITIES. . ................. 425
I
ICE-SENSITIVE STRUCTURE
Atmosphericiceloads .................. 1614.1
Definition. ......... ... i 202
IDENTIFICATION, REQUIREMENTS FOR
Firebarriers ......... ... . v, 703.6
Firepartitions . .............. ... ....... 703.6
Firewall ........ ... o i 703.6
Glazing......... oo ol 2403.1, 2406.3
Inspection certificate. .. ........... .. ... ... 202
Labeling ..........o i i 1703.5
Preservative-treatedwood . ........... 2303.1.9.1
Smokebarrier. . ... . oo e 703.6
Smoke parition. . ........ ... . e, 703.6
Steel .. .. . 2202.1
IMPACTLOAD ............ 202, 1603.1.1, 1607.10
INCIDENTAL USES
AlBA . i e 509.3
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Occupancy classification. .. ............... 509.2
Separation and protection. .. .............. 509.4
INCINERATOR ROOMS . ... .. Table 509, 1006.2.2.2
INDUSTRIAL (see FACTORY OCCUPANCY)
INSPECTIONS. .................. 110, 1704, 1705
Alternative methods and materials . ....... 1705.1.1
Approvalrequited . . ......... ... e 110.6
Concrete construction. .......... 110.3.1, 110.3.2,
110.3.10, 1705.3
Concreteslab . ........................ 110.3.2
EIFS .. 110.3.10, 1705.16
Energyefficiency. . ........... ... . 0 110.3.8
Fabricators ......... ... .. 1704.2.5
FEBS . i i e 109
Final ... .o 110.3.11
Fire-extinguishing systems . . ... ........... 904.4
Fire-resistant materials . . . ... ... 110.3.10, 1705.14,
1705.15
Fire-resistant penetrations ... .... 110.3.7, 1705.17

Footing or foundation . .. .110.3.1, 110.3.10, 1705.3,
1705.4,1705.7, 1705.8, 1705.9

Floodhazard. ............... 110.3.3, 110.3.11.1
Frame . ...... .. 110.3.4
Lath gypsum board and
gypsum panel products . . ......... 110.3.5, 2503
Liability ....... ..o o 104.8
Masonry ........... ...t 110.3.10, 1705.4
Preliminary ........ oo i 110.2
Reguired.......... ... i, 110.3
Rightofentry. . ...... ... ... ... .ot 104.6
SeisSmIC. . e e 1705.12
Smokecontrol. ......... ... ... 909.18.8, 1705.18
Soils ... 110.3.10, 1705.6
Special (see SPECIAL INSPECTIONS
ANDTESTS)............. 110.3.10, 1704, 1705
Sprayed fire-resistant materials .......... 1705.14
Sprinkler protection. .. ........ ... .. ..., 9203.5
Steel ...... ... ... 110.3.4, 110.3.10, 1705.2
Thirdparty. . ........o i 110.4
Welding................ 110.3.10, 1705.2, 2204.1
Wind . ... 110.3.10, 1705.11
Wood. . ... 110.3.10, 1705.5
INSTITUTIONAL
[see INSTITUTIONAL OCCUPANCY (GROUP 1) and
RESIDENTIAL (GROUPR-4)]......... 308.2, 420
Accessibility .......... ... .. ... 1106.2, 1107.2,
1107.3, 1107.4, 1107.5.1
Alarm and detection ............ 420.5, 907.2.6.1,
907.2.10, 907.2.11.2,
907.5.2.3.2
Combustible decorations ................. 806.1
CookiNg. . ..ot e 420.8
713



INDEX

Emergency escapeandrescue. ............ 1030
Means of egress
Aisles. ... o 1018.5
Corridors . ... 1020.1
Stairway, exitaccess. .. ................ 1019
Traveldistance ............... 1017.2,1006.3
Occupancy condition............ 308.2.1, 308.2.2
Occupancy exceptions. .. ........ 308.2.3, 308.2.4
Separation, unit . .................. 420.2, 420.3
Spaces open tothecorridor. .. ............ 420.7,
420.8, 420.8.1
Sprinkler protection ... .. ... 420.4, 903.2.6, 908.3.2
INSTITUTIONAL I-2
[see INSTITUTIONAL OCCUPANCY
(GROUPH] .......... o it 308.3, 407
Accessibility .. ........ ... .. . . ... E106.4.6
Alarms and detection....... 407.8, 407.9, 907.2.6.2
Caresuites. . .......... .., 407.4.4
Combustible decorations. ................. 806.1
Electrical systems ............... 407.11, 2702.2
Hyperbaric facilities .. ..................... 425
Meansofegress ..............ccoiiinn. 407.4
Aisles. . ... o 1018.5
Corridors .. ........ 407.2, 407.3, 407.4, 1020.2
Doors.......... 407.3.1, 1010.1.9.7, 1010.1.9.9
Exterior exit stairway .. ................ 1027.2
Hardware.............. 1010.1.9.3, 1010.1.9.7
Lighting ... .. 1008.2, 1008.2.2, 1008.2.3, 1008.3
Stairway, exitaccess.................. 1019.4
Traveldistance ....................... 407.4
Medical gassystems . .. ................... 427
Occupancy condition . . ................. 308.3.1
Occupancy exceptions. ................. 308.3.2
Separation .......... . e 410
Smokebarriers . ... .. .. 407.5
Smoke compartment .. .. ... 407.2.1, 407.2.3, 407.5
Smoke partitions . ...... ... . o 407.3
Sprinkler protection ... ... .. 407.7,903.2.6, 903.3.2
YardsS . oo e e 407.10
INSTITUTIONAL I-3
[see INSTITUTIONAL OCCUPANCY
(GROUPI)] ......... ... ..o 308.4, 408
Accessibility .. ........ .. ... E104.2.2, E106.4.8
Alarm and detection. . .......... 408.10, 907.2.6.3
Combustible decorations . .. ............... 806.1
Meansofegress ............. 408.2, 408.3, 408.4
Alsles. . ..o 1018.5
Doors............... 408.4, 1010.1.1, 1010.1.2
Exitdischarge ...................... 408.3.6
Exitsignexemption ................... 1013.1
Hardware.................. 408.4, 1010.1.9.3,

1010.1.9.8, 1010.1.9.9
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Stairway, exitaccess ............. ..., 1019.4
Travel distance. . ............. 408.6.1, 408.8.1,
1006.3, 1017.2
Occupancy condition . ... .. 308.4.1 through 308.4.5
Securityglazing ........... .o oo, 408.7
Separation ....... .. i i 408.5, 408.8
Smokebarrier. . ... . o 408.6
Smoke compartment .. ...... 408.4.1, 408.6, 408.9
Sprinkler protection .............. 408.11,903.2.6
Standby/emergency power ............. .. 2702.2
INSTITUTIONAL I-4
[see INSTITUTIONAL OCCUPANCY
(GROUPDI ... e 308.5
Alarms and detection................... 907.2.6
Corridorrating . .......... .. v, 1020.1
Educational ................... 303.1.3, 308.5.1
Means of egress
Daycare. .. ....covvinnnnnnen., 1006.2.2.4
Stairway, exitaccess . . ......o.viv i 1019
Travel distance. . ...... 1016.2.1, 1017.2, 1006.3
Occupancy condition .. . ... 308.4.1 through 308.4.5
Sprinkler protection .......... ... . L 903.2.6
INSTITUTIONAL OCCUPANCY (GROUPYH) ... .. 308
ACCESSOIY. . .ttt e 508.2
Adultcare... ... ... i i, 308.6
Area. ... .. i 503, 505, 5086, 507, 508
Childcare......... 303.1.3, 308.6.4, 308.11, 310.1

Group specific provisions
Group 1-2 (see INSTITUTIONAL I-2) . . . 308.3, 407
Group 1-3 (see INSTITUTIONAL I-3) . . . 308.4, 408

Group I-4 (see INSTITUTIONAL I-4) . .. .. .. 308.5,
310.4
Height. ..................... 503, 504, 505, 508
Incidentaluses. .......... ... 509
interior finishes. .. ............. Table 803.13, 804
Liveload. ............ ..o, Table 1607.1
Means of egress
Corndors ..o vi i e 1020.2
Stairway, exitaccess . ..........c.vu ... 1019
Traveldistance. . ................ 407, 1006.3,
1016.2.1, 1017.2,
Mixed occupancies. .. .............. 508.3, 508.4
Occupancy exceptions. . ......... 303.1.1, 303.1.2,

308.2.3, 308.2.4, 308.3.2,
308.5.1 through 308.5.4, 310.4.1

Plumbingfixtures .. .......... ... ... .. ... 2902

Riskcategory............cooviiut. Table 1604.5

Standby, emergency power. .............. 2702.2
INSULATION

Concealed .. ......... ... ... .. .. 720.2

Ductinsulation. . ......... ... ... oo, 7201

Exposed. . ... . i 720.3
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Fiberboard ................ 720.1, Table 1508.2,
2303.1.6.2, 2303.1.6.3
Foam plastic (see FOAM PLASTICS) ....... 720.1
Loosefill ... ... ... i, 720.4,720.6
Pipeinsulation .................... 720.1,720.7
Reflective plasticcore. .. .................. 2614
Roof ... i e 720.5, 1508
Sound ... ... 720, 807, 1206
Thermal . ... i 720, 807, 1508
INTERIOR ENVIRONMENT
Lighting.. ... ... i 1204
Rodentproofing. .......... 415.11.1.6, Appendix F
Sound transmission . ........... ... ... ... 1206
Spacedimensions ............ ... ... ... 1207
Temperaturecontrol. . .................... 1203
Ventilation......... 409.3, 414.3, 415,9.1.7, 1202.5
Yardsorcourts. ................. 1205.2, 1205.3
INTERIORFINISHES .................. Chapter 8
Acoustical ceillingsystems .............. 807, 808
Application .. .......... ... ... ... 803.14, 804.4
Atriums . .o 404.8
Children’'s play structures . .. ................ 424
Covered and open mall buildings . .......... 402.6
Decorative materials. . .............. 801.1.2, 806
Floorfinish ...... ... ... ... ... ... 804, 805
Foam plastic insulation. ........... 2603.3, 2603.4
Foamplastictrim ................. 806.5, 2604.2
Insulation .......... .. ... 807
Light-transmitting plastics. ... .............. 2606
Signs. ..o 402.6.4, 2611
T e 806.7, 806.8
Wall and ceiling finishes . . .................. 803
Wetlocation . ........ ... ... . i it 1209
INTERPRETATION,CODE. ................ 104.1
J
JAILS (see INSTITUTIONALLE3) ........ 308.5, 408
JOINT
Gypsumboard ........ .o i 2508.5
Lumbersheathing. .. ................. 2308.7.11
Shotcrete ......... ... i 1908.7
Waterproofing. .. ........ ... 1805.3.3
JOINTS, FIRE-RESISTANT SYSTEMS ......... 715
Special inspection. .. .................. 1705.17
K
KIOSKS. ... ... 402.6.2
KITCHENS. ......... ... . ot 303.3, 306.2
Accessibility ............ ... .. ... .. 1133A
Dimensions. ............. ... i, 1208
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Meansofegress............. .. 1016.2
Occupantioad. ................... Table 1004.5
SinkKs. ..o Table 2902.1
L
LABORATORIES
Classificationof. ................. 304.1, 307.1.1
Hazardous materials................... 414, 415
Incidentaluses ...................... Table 509
LADDERS
Boiler, incinerator and furnace rooms. ... 1006.2.2.1
Construction . ................ 1011.15, 1011.18,
1014.2, 1014.6, 1015.3, 1015.4
Emergency escape windowwells. .. ...... 1030.4.2
Group-8.............. 408.3.5, 1011.15, 1011.16
Heliport...... ... .o i 412.7.3
Refrigeration machinery room. ... ...... 1006.2.2.2
Ship'sladders................. 408.3.5, 1011.15
Stage. o e 410.5.3.4
LAMINATED TIMBER,
STRUCTURALGLUED ........... 602.4, 2303.1,

2303.1.3, 2304.12.2.4,
2306.1, 2308.4.3, 2308.7.9

LANDINGS
Doors ... 1010.1.6
Ramp .. ... i e 1012.6
Stair. . .. 1011.6
LATH, METALORWIRE ............ Table 2507.2
LAUNDRIES .............. 304.1, 306.2, Table 509
LAUNDRYCHUTE ............. 713.13, 903.2.11.2
LEGAL
Federal and state authority . . .. ............ 102.2
Ligbility .. ... 104.8
Notice of violation . .. ............... 114.2, 116.3
Registered design professional. . . . .. 107.1,107.3.4
Rightofentry. ........... ... ... ... ... 104.6
Unsafe buildingsorsystems................. 116
Violationpenalties. ... ................... 114.4
LIBRARIES
Classification, other than school. . . .. 303.1.3, 303.4
Classification, school ............. 303.1.3, 305.1
Liveload ........... ... ... ... Table 1607.1
LIGHT,REQUIRED . ....................... 1204
Artificial ... ... . 1204.3
Emergency (see EMERGENCY LIGHTING)
Meansofegress............... .o 1008.2
Natural ...... ... . i 1204.2
Stalrways ......... i 1204.4
Yardsandcourts. . ........ooiv e n, 1205
LIGHT-FRAME CONSTRUCTION
Definition. ... ... ... o 202



INDEX

Cold-formedsteel ....................... 2211
Conventional (wood) ..................... 2308
LIGHTS, PLASTIC CEILING DIFFUSERS. .. .. 2608.7
LINENCHUTE ................ 713.18,903.2.11.2
LINTEL
Adobe ......... ... ... 2109.2.4.9
Fireresistance................ ... ...... 70411
Masonry, wood support ... ... ... 2304.13
LIQUEFIED PETROLEUM GAS. ... ... Table 414.5.1,
415.9.2
LISTED (definition) .. .. .................... 202
LISTING AGENCY (definition) ............... 202
LIVELOADS. ........ ... ... ........ 202, 1607
Construction documents .......... 107.2, 1603.1.1
Postingof. . ... 106.1
LIVE/'WORKUNITS ............... 202, 310.3, 419
Accessibility .. ........... ... .. ... ... ... 419.7
Separation........... ... ... ... .0 .. 508.1
LLOAD AND RESISTANCE
FACTORDESIGN(LRFD) ............... 1602.1
Factoredload......... ... ... ... ... ... 202
Limitstate ......... .. ... ... ... . . ... 202
Load combinations. . .................... 1605.1
Loadfactor. . ...... ... i 202
Resistancefactor. ........................ 202
Wooddesign..................... 2302.1, 2307
LOAD COMBINATIONS. . .................. 1605
Allowable stressdesign. ................. 1605.1
Alternative allowable stress
load combinations. .................... 1605.2
Load and resistance factor design.......... 1605.1
Strengthdesign........................ 1605.1
LOADS . ... ... 1086, 202
Atmosphericice. . ...... ... .. o i 1614
Combinations. ............... ... ... ... 1605
Dead . ....... ... i 202, 1606
Factoredload. ..................... 202, 1604.2
Flood ............ ... ... oot 1603.1.7, 1612
Impact .......... . 202, 1607.10
Live ..ot 419.6, 1603.1.1, 1607
Loadeffects......... ... .. . ... 202
Nominalload ...................... 202, 1604.2
Rain.......................... 1603.1.9, 1611
Seismic ........ .o 1603.1.5, 1613
SNOwW . ... 1603.1.3, 1608
Soillateral ............ ... ... ... ... ... 1610
TsUnami. . 1615
Wind. . ... 1603.1.4, 1609
LOBBIES
Assembly occupancy.................... 1029.4
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Elevator . ............. 405.4.3, 1009.2.1, 1009.4,
3006, 3007.6, 3008.6
Exitdischarge............... ... ... ..... 1028.1
Underground buildings. .. ............... 405.4.3
LOCAL ENFORCING AGENCY. ............. 1.8.3
LOCKS AND LATCHES........ 1010.1.9, 1010.1.10
Delayed egresslocks. ................ 1010.1.9.8
Electromagnetically locked. .. ...... ... 1010.1.9.10
Group -2 ....... .. . 407.4.1.1, 1010.1.9.7
Group -3 ... ..o 408.4, 1010.1.9.11
High-rise............. ... ... ... ... .... 403.5.3
Sensorrelease...................... 1010.1.9.9
Toiletrooms.............. ..o, 2902.3.5
LODGINGHOUSES ............ 202, 310.4, 310.4.2
LUMBER
Generalprovisions. . ................ Chapter 23
Qualitystandards .. ...............c...... 2303
M
MAIL RECEPTACLES, LOCKING . . ....... 420.12.1
MAINTENANCE
Meansofegress................. 1002.1, 3310.2
Property . . ..o i 101.4.4
MALL
(see COVERED AND OPEN MALL BUILDINGS)
MANUAL FIRE ALARMBOX. . ............ 907.4.2
MANUFACTURED HOMES
Floodresistant.......................... G501
MARQUEES .................... 202, 3106, H113
Drainage,water .. .............. ... ... 3201.4
Construction. ...t i 3106.5
Liveload................. Table 1607.1, 1607.12
Prohibited location .. .. ......... ... ...... 3106.4
Roof construction. .. .................... 3106.3
MASONRY .............. Chapter 21, Chapter 21A
Adheredveneer................ e 1404.10
Adobe. ... ... ... ... 2109
Anchorage ..ot 1604.8.2
Anchoredveneer....................... 1404.6
Architectural caststone . ................. 2103.1
Calculated fire resistance. ... .............. 722.4
Chimneys. ... e 2113
Construction. . .......... ... v, 2104
Dampproofing. . ...... ... i, 1805.2.2
Design, methods ........ 2101.2, 2107, 2108, 2109
Fire resistance, calculated .. ... ... 722.3.2,722.3.4
Fireplaces. .. ... oo i i, 2111
Flooranchorage...................... 1604.8.2
Foundationwalls ..................... 1807.1.5
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Foundations, adobe ................. 2109.2.4.5
Glassunit ... ... 2110
Grouted. . . ... 202
Heaters........ ..o i i 2112
Inspection, special ............... .. ... 1705.4
Jointreinforcement. . ................... 2103.4
Materials. . ......... . i 21083
Penetrations . .. ........ ... i, 714
Qualityassurance. . ....... ..o, 2105
Rodentproofing................ .. ... Appendix F
Roofanchorage ...................... 1604.8.1
Seismicprovisions . ...... . e cn.. 2106
Serviceability ........... ... .. 1604.3.4
Supportedbywood. .......... ... .. ... 2304.13
Surfacebonding........ ... ... ... ..., 2103.2.2
Veneer ...... 1404.6, 1404.10, 2101.2.1, 2308.6.10
Wall, composite . ........ ... ... o . 202
Wall,hollow ....... ... . ... il 202
Wallanchorage. . ..............ccou. 1604.8.2
Waterproofing. . ........... . ... ... 1805.3.2
WYEhE et 202
MASS NOTIFICATIONSYSTEMS . ............ 917
MATERIALS
Alternates . . ... ... o 104.11
Aluminum . ... Chapter 20
Concrete. . ............. Chapter 19, Chapter 19A
Glassandglazing................... Chapter 24
GYPSUM v i et e n e Chapter 25
Masonry ............... Chapter 21, Chapter 21A
Noncombustible .. ......... ... ... . ... 703.4
Plastic. .. ... o i Chapter 26
Steel .......... ... .. ... Chapter 22, Chapter 22A
Testing (see TESTING) ......... ... ... ... 1707
Wood ... Chapter 23
MEANS OFEGRESS ................. Chapter 10
Accessible ........... ... .. ..., 1009,2702.2
Aircraftrelated ............... 412.2.2, 412.2.5.1,
412.4.2,412.6.1,412.7.3
Alternating tread device . . ......... 412.7.3, 505.3,
1006.2.2.1, 1006.2.2.2,
1011.14,
Ambulatory care facilities . ... ... .. 422.3.1, 422.3.3
Assembly .......... ... ... ... 1009.1, 1029
Atium . ... . o Ll 404.9, 404.10, 707.3.6
Capacity . . ... i 1005.3
Ceilingheight ........... .. ... . ... .... 1003.2
Child care facilities (see Day care facilities)
Configuration ......... ... ... . it 1007
Constructiondrawings . ................. 107.2.3
Convergence .........ccouuvnneraunenas 1005.6
Covered and open mall buildings .. . ...... .. 402.8
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Day care facilities . . .............. 308.5, 310.4.1,
Table 1004.5, 1006.2.2.4
Distribution .......... ... .. ... ... ... 1005.5
Doors .......... .. ...l 1005.7, 1006.2, 1010,
1022.2, 2702.2
During construction. . .............. 3303.3, 3310
Elevationchange ............. .. ....... 1003.5
Elevators. . ... 403.5.2, 403.6.1, 1003.7, 1009, 3008
Emergency escapeandrescue ............. 1030
Encroachment. . ........ ... . .. oh 1005.7
Equipmentplatform............ ... ... .. 505.3
Escalators.......... ... . i i i 1003.7
Existing buildings ............. .o 3310
Exit(seeEXIT) ............... 1022 through 1027
Exit access
(see EXITACCESS) ......... 1016 through 1021
Exit discharge (see EXIT DISCHARGE)... .... 1028
Exitenclosures . .......... ... 1023.2
Exit passageway
(see EXIT PASSAGWAY) . ............... 1024
Exitsigns........ ... oo, 1013, 2702.2
Evacuationplans. . ............. ... .. 1002.2
Fireescapes.........cooiiinininn 412.7.3
Firesafetyplans ............ ... ... ... 1002.2
Floorsurface.......... ...t 804, 1003.4
GateS . e 1010.2
Groupl-2............. 407.2, 407.3, 407.4, 1019.4
Groupi-3.......... ... ... 408.2, 408.3, 408.4,
408.6, 408.8, 1019.4
GUATDS .o e 1015
Handrails. ........ ... .o, 1014
Hazardous materials. . ....... ... ...... 414.6.1.2,
415.11.2, 415.11.5.6
Headroom............ .. ........ 1003.2, 1003.3
Heliports, Helistops. .. ........ ... . ... 412.7.3
High-hazard GroupH ... ............... 415.11.2
High-rise ........... ... . o il 403.5, 403.6
Hlumination .......... ... ....... 1008, 2702.2
Interiorfinish...................... 803.13, 804
L.adders (see LADDERS)
Liveloads . .......... ... ... .. Table 1607.1
Livelworkunits . ....... ... . oo, 419.3
Mezzanines. .................. 505.2.2, 505.2.3,
1004.2.2, 1009.1
Movingwalk .......... ... .o i, 1003.7
Number........ ..., 1001.2, 1006
Occupantfoad. . ....... ..., 1004
Parking ......oiv i e e 406.5.7
Protrudingobjects. ............... 1003.3, 1005.7
Ramps. ... o i i 1012, 1027
Scoping. v e e 101.3, 108.2, 1001.1
Seating, fixed .. ............ . ... .. 1009.1, 1029
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Specialamusement. . ............ ... ... 411.6
Stages . .. i 410.2.3, 410.5
Stairways................ 403.5, 404.6, 1005.3.1,
1011, 1023.2, 1027
Temporary structures. . .................. 3103.4
Travel distance
{see TRAVEL DISTANCE)....... 1016.2.1, 1017
Tumstile. . ... ..o 1010.3
Underground buildings. ... ......... 405.5.1, 405.7
Width.................. 1005.1, 1005.2, 1005.4,

1011.2, 1012.5.1, 1020.2, 1029.6, 1029.8

MECHANICAL (see AIR CONDITIONING, HEATING,
REFRIGERATION, AND VENTILATION). .. 101.4.2

ACCESS . .ot 1011.12, 1208.3
Air transferopenings .. ........... 705.10, 706.11,

707.10, 708.9, 709.8,
711.7,713.10, 71411, 717

Chimneys (see CHIMNEYS)

Code ... ... i Chapter 28
Disconnected. . ............ oo, 3303.6
Ducts ................... 704.8, 705.10, 706.11,

707.10,712.1.6, 712.1.10.3,
713.10, 708.9, 709.8, 710.8,
711.7, 71414, 717

Encroachment, public right-of-way ....... 3202.3.2
Equipmentonroof................. 1510, 1511.2
Equipmentplatfiorms .............. ... ... 505.3
Factory-builtfireplace ................ 2111141
Fireplaces .......... ... .. 2111
Incidentaluseroom.................. Table 509
Motion picture projectionroom ............. 409.3
Permitrequired . .................. 105.1, 105.2
Roofaccess.......... ..o iiiinn... 1011.12
Seismic inspection and testing ......... 1705.12.6,
1705.13.2
Smoke control systems ... ... .. L 909
Systems........ ...t 202, Chapter 28
MECHANICALLY
LAMINATEDDECKING ............... 2304.9.3
MEDICAL GASSYSTEMS. .................. 427
MEMBRANE ROOF COVERINGS. ........ 1507.11,
1507.12, 1507.13
MEMBRANE STRUCTURES .......... 2702.2, 3102
MENTAL HOSPITALS (see INSTITUTIONAL 1-2)
MERCANTILE OCCUPANCY (GROUP M) ...... 309
Accessible . ...... ... . i, 1109.12
Alarmanddetection. .. ................. 907.2.7
Area............c...... 503, 505, 506, 507, 508
Covered and open mall buildings ............ 402
Hazardous material display and storage . ... 414.2.5
Height ..................... 503, 504, 505, 508
Incidentaluses. ......... ... ... ... ... 509
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Interior finishes. . .............. Table 803.13, 804
Liveload........... ... ... . ... Table 1607.1
Means of egress
Alsles..........cc i, 1018.3, 1018.4
Stairway, exitaccess .. ......... .. .. .. 1019
Travel distance. .. .............. 402.8, 1006.3,
1016.2.1,1017.2
Mixed occupancies. . .. ............. 508.3, 508.4
ACCESSOIY vttt 508.2
Live/workunits. . ...... . ..o 419
Malibuildings. ........ ... .o 402
Parking below/above .. ........... 510.2, 510.7,
510.8, 510.9
Specialmixed. .. ...... . ... i 510.2
Qccupancy exceptions. .......... . ...t 307.1.1
Plumbingfixtures .. ....... ... .ot 2902
Sprinkler protection ... ....... ... ... ... 903.2.7
Standpipes. .. .. o 905.3.3
Unlimitedarea .............. 507.5, 507.4, 507.13
METAL
Aluminum. ..... ... i Chapter 20
Roof coverings. . ........ 1504.3.2, 1507.4, 1507.5
Steel. ... Chapter 22
Veneer. ... .oooviviiicnnnn. 1403.5, 1404.11
METAL COMPOSITE MATERIALS . .......... 1406
MEZZANINES. ........ ... ... i n 505
Area limitations. .. ... ... 505.2.1, 505.2.1.1, 505.3.1
Egress ................. 505.2.2, 505.2.3, 1009.1
Equipment platforms . .......... ... ... 505.3
Guards. ... .. i 505.3.3, 1015.1
Height. ... ... o 505.2
Occupantioad ......... ... 1004.2.2
Stairways .. ...... 712.1.11,1011.14, 1019, 1023.2
MIRRORS............... ... ... 1010.1, 2406.1
MIXED OCCUPANCY
(see OCCUPANCY SEPARATION)
MODIFICATIONS . ................. 104.4,104.10
MOISTURE PROTECTION. ... ... 1209, 1402.2, 1503
MONASTERIES ........... .. ..ot 310.3
MORTAR. ...... .. e e 202
Ceramictile ......... .. v 2103.2.3
Dampproofing. . . .......... ... ... ... 1805.2.2
Fireresistance ................. 714.4.1,715.4.1
Glassunitmasonry ...........c.veon. 2110.1.1
MaSONIY . .o 2103.2
Rodentproofing. . ...........o oot Appendix F
MOTELS............ .. ... 310.2,310.3
MOTION PICTURE PROJECTION ROOMS . . ... 409
Construction. ....... ..o i i 409.2
Exhaustair.................... 409.3.2, 409.3.3
Lightingcontrol. .. ....... ... it 409.4
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Projectionroom .......... ... oy, 409.3

Supplyair .. ... . 409.3.1

Ventilation. .. .......... ... o o 409.3
MOTOR FUEL-DISPENSING SYSTEM ....... 408.7
MOTOR VEHICLE FACILITIES ....... 304, 311, 406
MOVING, BUILDINGS. .. .......... 101.4.7, D103.3
MOVINGWALKS ....................... 3004.2

Meansofegress............... ... 1008.7

N

NAILING .............. 202, 2303.6, 2304, 2304.10
NONCOMBUSTIBLE

BUILDING MATERIAL. .................. 703.4
NURSES STATIONS

(See CARE PROVIDER STATIONS)
NURSING HOMES

(see INSTITUTIONAL, GROUP I-2)... .. 308.3, 407
6]
QCCUPANCY
ACCeSSOrY . .. 507.1.1, 508.2

Certificates (see CERTIFICATE OF OCCUPANCY)
Change (see CHANGE OF OCCUPANCY)

Floorloads ...................... Table 1607.1
Height in mixed occupancy buildings .. ... ... 504.2
Roofs (See OCCUPIED ROOFS)................
Special ....... ... Chapter 4
OCCUPANCY CLASSIFICATION. . ....... Chapter 3
Covered and open mall buildings . .. .......... 402
Detailed requirements ................ Chapter 4
Exceptions ............. 303.1.1 through 303.1.4,

305.1.1, 305.2.1 through 305.2.3,
307.1.1, 308.2.3, 308.2.4, 308.3.2,
308.5.1 through 308.5.4,

310.4.1, 311.1.1

HPM 415,11
Mixed ... e 508, 510
Occupiedroofs . ................. 302.1, 503.1.4
OCCUPANCY SEPARATION
ACCBSSOIY . . . vttt e e e 508.2
Aircraftrelated ........ ... ... ... ... 412.4.1
Nonseparated use method .. ... ........... 508.3
Separatedusemethod . . ................. 508.4
Special provisions. . ....... .. i 510

Unlimited area buildings . .. . 507.1.1, 507.4.1, 507.8

OCCUPANT
EVACUATION ELEVATORS............ 403.5.2,
403.6.2, 3008

OCCUPANT LOAD
Business.................. Table 1004.2, 1004.8
Calculated. . ........ .. . i 1004.5
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Certificate of occupancy . .. .. ... coivei et 111
Covered and open mall building . .. ..... ... 402.8.2
Cumulative ........ ..o i, 1004.2
Increased ........ .. ... i, 1004.5.1
Multiplefunction . .......... .. ... .. ... 1004.3
Multiple occupancies. . ............ Cee e 1004.4
Outdoors. .. ..o e i e 1004.7
Seating, fixed . ...... .. ... . 1004.6
SIgNS. . e 1004.9
OCCUPIEDROOFS ..................... 503.1.4
OFFICE BUILDINGS
(See GROUP B OCCUPANCIES)
Classification. ............ ... .. oot 304
Liveloads . ................ Table 1607.1, 1607.5

OPEN MALL BUILDINGS
(see COVERED AND OPEN MALL BUILDINGS)
OPENING PROTECTION,
EXTERIORWALLS ..................... 705.8
OPENING PROTECTION, FLOORS
(see VERTICAL OPENING PROTECTION)
OPENING PROTECTIVES ........... 705.8, 706.8,
707.6, 708.8, 709.5,
712.1.13.4, 718.7, 718

Automatic-closing devices . .............. 909.5.3
Fire door and shutter assemblies .. ... .. .. 705.8.2,
712.1.13.1, 716.2.1
Firewindows........... ... i, 716.3.4
Glass unit masonry
(see GLASS UNIT MASONRY)......... 211011
Glazing . ... ..o 716.6
ORGANICCOATINGS ...................... 418
ORGANIC PEROXIDES .............. 307.4, 307.5
OXIDIZERS, LIQUID ANDSOLID. . .......... 307.3

P

PANICHARDWARE ................... 1010.1.10
PARAPET, EXTERIOR WALL ....705.11, 2100.2.4.3
Construction . .......... . i 705.11.1
Firewall...... ... ... i i 706.6
Height......... ... ..o oo, 705.11.1
PARKING, ACCESSIBLE . ................. 1109A
PARKING GARAGES .......... 406.4, 406.5, 406.6
Barriers, vehicle . ........... 202, 406.4.2, 1607.9
Classification. .. ........... 311, 312, 406.3, 406.4
Constructiontype ............. 406.5.1, Table 601
Dooropeners ..........c.ociiviiinene.. 406.2.1
Doorsprings .. ....cooi i 1210

Enclosed
(see PARKING GARAGE, ENCLOSED). ... 406.6
Gates ... e 406.2.1, 3110
Guards ... e 406.4.1, 2407.1.3
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Height,clear......... ... ... .. ... .... 406.2.2
Liveloads............. Table 1607.1, 1607.11.1.3
Means ofegress ........ 1006.2.2.5, 1006.3, 1019
Occupancy separation. . ............... 508, 510
Open (see PARKING GARAGE, OPEN)...... 406.5
Special provisions .. ........ . ... 510
Sprinklerprotection . .................. 903.2.10
Underground .............. ... iiinn.. 405
Verticalopenings. .. .................. 712.1.10
PARKING GARAGES, ENCLOSED .......... 406.6
Area and height [see STORAGE
OCCUPANCY (GROUPS). .. .......... 406.6.1
Means of egress ....... 1006.2.2.5, 1006.3, 1012.1
Sprinklerprotection . ................... 406.6.3
Ventilation ............. ... . ... .. .... 406.6.2
PARKING GARAGES,OPEN ........... 202, 406.5
Area and height [see STORAGE
OCCUPANCY (GROUPS)............. 406.5,
406.5.1, Table 406.5.4
Constructiontype. . .................... 406.5.1
Means ofegress ......... 406.5.7, Table 1006.2.1,

1006.3, 1009.3, 1009.4,
1012.1,1017.3, 1019,
1020.1, 1028.1

Mixedoccupancy............covnvnen.. 406.5.3

Standpipes. .. ...... .. ... ... o 406.5.8

Ventilation .......................... 406.5.10
PARTICLEBOARD......................... 202

Draftstopping .. .. .. oo 718.3.1

Moisture protection .............. 1402.2, 1404.2

Quality ........ o 2303.1.8

Veneer. ... e 1404.5

Wallbracing. ............ ... ... . ..... 2308.6.3
PARTITIONS

Fabric partition. . ................ 202, 1607.15.1

Fire (see FIRE PARTITION)

Liveloads..................... 1607.5, 1607.15

Materials ............. 602.4, 603.1(1), 603.1(11)

Occupancy, specific. .. ...t 708.1

Smoke (see SMOKE PARTITION)

Tollets .o 1209
PARTY WALLS

(see FIRE WALLS)........ 706.1.1, Table 716.1(3)
PASSAGEWAY, EXIT (seeEXIT) ........... 1024.1
PASSENGER STATIONS .................. 303.4
PATIOCOVERS.............. 2606.10, Appendix |
PEDESTRIAN

Protection at construction site . .. ... .. 3303.2, 3306

Walkways andtunnels............ 3104, 3202.3.4
PENALTIES . ..... ... ... . 114.4
PENETRATION-FIRESTOP SYSTEM

Fire-rated horizontal assemblies .......... 714.5.2
720

Fireratedwalls. ....................... 714.4.2
PENETRATIONS ...................... 714, 717
Fire-resistant assemblies
Exteriorwall. ........... ... .. ... ..., 705.10
Firebarrier.................... 707.7,707.10
Firepartition. . .................. 708.7, 708.9
Firewall ...................... 706.9, 706.11
Horizontal assemblies .. ................ 714.5
Installation .. .......... ... ... .. . 714.2
Shaft enclosures . ... 712.1,713.1,713.8,713.10
Smoke barriers. .. ........ 709.6, 709.8, 714.5.4
Smoke partitions ................ 710.6, 710.7
Special inspection ................... 1705.17
Walls ... 714.4
Nonfire-resistant assemblies .. ........... 714.6
PERFORMANCE CATEGORY
Definition . ......... ..o i 202
Wood structuralpanels ................ 2303.1.5
PERLITE............. Table 721.1(1), Table 2507.2
PERMITS ........ ... . i, 105
Applicationfor ............... 104.2, 105.1, 105.3
Drawings and specifications. . .. .......... 107.2.1
Expiration. ........ .. .. i oo 105.5
FEBS . ot i e e 109
Liability forissuing .. ......... ... . .o 104.8
Placementofpermit. ..................... 105.7
Planreview....................... 104.2,107.3
Suspension orrevocation. .. ... ... . ... 105.6
Time limitations .................. 105.3.2, 105.5
PHOTOVOLTAIC PANEL SYSTEMS .......... 202
Ballasted, seismicdesign. . ............... 1613.3
Fire classification................ 1505.8, 1505.9
Panels/modules . ........................ 1512
Photovoltaicmedule. . ..................... 202
Photovoltaicpanel . ....................... 202
Roofliveloads ...................... 1607.13.5
Rooftopmounted .. ..................... 1510.7

PIER FOUNDATIONS

(see FOUNDATION, SHALLOW)
PILE FOUNDATIONS (see FOUNDATION, DEEP)
PIPES

Embedded infire protection. .. ............. 704.8
Insulationcovering. ................ 720.1,720.7
Penetration protection . .............. 714,1023.5
Underplatform................. ... ...... 410.3
PLAIN CONCRETE (see CONCRETE) ........ 1906
PLANREVIEW............ ... ... .. .. 107.3
PLASTER
Fire-resistance requirements. . .............. 719
GypSUM ..o 719.1,719.2
Inspection. . ......... ... . i 110.3.5

2019 CALIFORNIA BUILDING CODE



Portlandcement.............. .. ..., 719.5,
Table 2507.2, Table 2511.1.1
PLASTIC........ ... ... . ol Chapter 26
Approvalforuse....................... 2606.2
Composites. ............ . i 2612
Core insulation, reflective plastic . ........... 2614
Decking.......... ..o i it 1409, 2612
Fiber-reinforced polymer .......... ... .... 2613
Finish and trim, exterior ................. 2602.1
Finish and trim, interior. ... ......... 2602.3, 2604
Light-transmitting panels . .......... 2401.1, 2607
Roofpanels ......... ... ... .. it 2609
Signs......... 402.6.4, 2611, D102.2.10, H107.1.1
Thermalbarrier................. e 2603.4
Veneer ................ 1403.8, 2605, D102.2.11
Walls, exterior. .. ............. 2603.4.1.4, 2603.5
PLASTIC, FOAM
Children’s play structures . .. .............. 424.2
Insulation (see FOAM PLASTICS)........... 2603
Interforfinish. ......... .. ... ..... 803.4, 2603.9
Malls..........oiiiin, 402.6.2, 402.6.4.5
Stagesandplatforms . ...... ... .. ... ... 410.2.6
PLASTIC, LIGHT-TRANSMITTING
Awnings and patiocovers. .. ............ 2606.10
Bathroom accessories . ................. 2606.9
Exteriorwallpanels ...................... 2607
Fiberglass-reinforced polymer ... ......... 2613.4
Fiber-reinforced polymer . ............... 2613.4
Glazing . ..o e 2608
Greenhouses .. ... 2609
Light-diffusing systems .. ... ............. 2606.7
Roofpanels ............ i 2609
Signs,interior . ... ... o 2611
Skylight. .. ..o 2610
Solarcollectors. .. ........ ..o 2606.12
Structural requirements . ................ 2606.5
Unprotected openings ............ 2608.1, 2608.2
Veneet, exterior ........ 603.1(15), 603.1(17), 2605
Wallpanels. ....... ... .. o i i, 2607
PLATFORM
(see STAGES AND PLATFORMS)........... 410
Construction . .. ....... ... ot 410.3
Temporary ..o 410.3.1

PLATFORM, EQUIMENT
(see EQUIPMENT PLATFORM)

PLATFORM LIFTS, WHEELCHAIR

Accessible means of egress. . ... .. 1009.2, 1009.5,

2702.2

Accessibility . ........... ... ... L. 1124A
PLUMBING

(see TOILET AND TOILET ROOMS) .. ... 101.4.3,

105.2, Chapter 29
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Aircraft hangars, residential ... ........... 412.4.4
Facilities, minimum ... ............. 2902, 3305.1
FdUres. . oo e Table 2902.1
Room requirements ............... 1209, 2606.9
PLYWOOD
(see WOOD STRUCTURAL PANELS)........ 202
Preservativereated . ... ............... 2303.1.9
POLLUTANTCONTROL. ................. 1211.1
PRESCRIPTIVE FIRE RESISTANCE . .......... 721
PRESERVATIVE-TREATEDWOOD............ 202
Fastenings ......... ..o iiinn 2304.10.5
Quality. . ... 2303.1.9
Required...................... 1402.6, 2304.12
Shakes, roof covering. . ........ 1507.9.8, 1507.9.8
PROJECTION ROOMS
Motionpicture. .. ... . 409
PROJECTIONS, COMBUSTIBLE. .. ....... 705.2.3,
705.2.3.1
PROPERTY LINE
{see FIRE SEPARATION DISTANCE) ... ... 705.3
PROPERTY MAINTENANCE .............. 101.4.4
PROSCENIUM
Openingprotection . .. .................. 410.2.5
Wall, .. 410.2.4
PSYCHIATRIC HOSPITALS
(see INSTITUTIONAL 2) . ............... 308.4
PUBLIC ADDRESS SYSTEM
{see EMERGENCY COMMUNICATIONS)
Covered and open mall buildings .. ......... 402.7,
907.2.20, 2702.2
Special amusement buildings. . ......... ... 4115
PUBLIC PROPERTY........ Chapter 32, Chapter 33
PUBLIC RIGHT-OF-WAY
Encroachments..................... Chapter 32

PYROPHORIC MATERIALS. . . .Table 307.1(1), 307.4

R

RAILING (see GUARDS AND HANDRAILS)

RAMPS ... .. . e 1012
Assemblyoccupancy .................. 1029.14
Construction . ........... 1012.2 through 1012.5.3,

1012.7, 1012.10

1 1023
Exitaccess ......covriiiiii i 1019
Exterior....... ... o i i 1027
Guards . ... e 1012.9, 1015, 1607.8
Handrails.................. 1012.8, 1014, 1607.8
Interior. ... ... . 1012.2
Landings.. ..o 1012.6
Parkinggarage .. .........coiiin. .. 406.4.3
Slope. ... e 1012.2
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RECREATIONAL FACILITIES
Children’s play structure .. .......... 402.6.3, 424

Special amusement buildings
(see AMUSEMENT BUILDINGS, SPECIAL)

REFERENCED STANDARDS . ......... Chapter 35
Applicability . ..................... 102.3, 102.4
Fireresistance............... ... ..o 703.2
List, . Chapter 35
Organizations. . ...........ccvtvv.n. Chapter 35

REFORMATORIES. .. ..................... 308.4

REFRIGERATION (see MECHANICAL) ... .. 101.4.2
Machineryroom..................... 1006.2.2.2

REFUGE AREAS (see HORIZONTAL EXIT,

SMOKE COMPARTMENTS,
STORM SHELTERS) ........... 407.5.3, 408.6.2,

420.8.1, 422.3.2, 423.1.1,
423.3, 423.4, 1026.4

REFUSECHUTE .......... ... ... .. .. ... 713.13
REINFORCED CONCRETE (see CONCRETE)
General ... . 1901.2
Inspections. .. .......... ... . o i 1705.3
REINFORCEMENT
Masonry. ... 21034
Shoterete . .. ... 1908.4
S RELIGIOUS WORSHIP, PLACES OF
Alarmsanddetection................... 907.2.1
Balcony ... i 1029.5
Classification . ........... 303.1.4, 303.4, 305.1.1,
305.2.1,308.5.2
Dooroperations. .................... 1010.1.9.3
Egress .. oo 1029
Interiorfinishes ............... Table 803.183, 804
Unlimitedarea . ................... 507.8, 507.7
RELOCATING, BUILDING. ... 101.4.7, 107.2.8, 3113
Compliance. ...........o .. 3113.1.1
Inspectionagencies ...............coov... 3113.4
Manufacturers dataplate.................. 3113.3
Supplemental information................. 311.3.2
REPAIRS,BUILDING. .. ............. 101.4.7, 202
Flood . ..o 1612.1
Minor ... 105.2.2
Permitrequired ........ ... ... ... vu... 105.1
RESIDENTIAL HOTELS (mail receptacles). . . . 420.8
RESIDENTIAL OCCUPANCY (GROUPR) ...... 310
Accessibility . ........... ... ..l Chapter 11A,
E104.2
Alarm and detection. ... ... 907.5.2.3.2, 907.5.2.3.3,

907.2.8, 807.2.9,
907.2.10, 907.2.11

Area. ... ..o, 503, 505, 506, 508, 510
Carbon monoxide alarms ...............c... g15
722

Cooking ... vvii e e 420.9, 420.10
Draftstopping . ................. 708.4.2,718.4.2
Group provisions
Group R-1 (transient). . ................. 310.2
Group R-2 (apartment). ................. 310.3
Group R-3 (two dwellings per building) . . ... 310.4
Group R-4 (group homes) . .............. 310.5
Height.................. 503, 504, 505, 508, 510
Incidentaluses. ........... ... 509
Interior finishes. . .............. Table 803.13, 804
Liveload............ ... . Table 1607.1
Livelworkunits . . . ... .o e 419
Means of egress
Alsles. ... . 1018.5
Corridors . ... ..o 1020.1, 1020.2
Doors..........coiiii i 1010.1.1
Emergency escape and rescue . ......... 1030.1
Exitsigns............ ... .. ... 1013.1, 1013.2
Singleexits. . ............. ... 1006.3
Stairway, exitaccess. .. ... 1019
Travel distance. ... ... 1006.3.2, 1016.2.1, 1017.2
Mixed occupancies. . ........c...... 508.3, 508.4
ACCESSOY ..ot ii i i 508.2, GB801.1
Livelworkunits. .......... ..o et 419
Parking, private . ............... 406.2.8, 406.3
Parking below/above .. .. .. .. 510.4, 510.7, 510.9
Specialmixed. ............. ... 0, 510.2
Plumbingfixtures . ....... ... .. ... ... ... 2902
Riskcategory .. ... .ot Table 1604.5
Special provisions ............ 510.2, 510.5, 510.86
Separation.......... 419, 420, 508.2.4, 508.3.3
Swimmingpools. . ........ .. ... . 3109.1
Sprinkler protection ............. 903.2.8, 903.3.2
RETAINING WALLS............. 1807.2, 2304.12.5
Flood provisions. . ......... ... o vt G801.4
Selsmic. ... .o 1803.5.12

REVIEWING STANDS
(see BLEACHERS AND GRANDSTANDS)

RISERS, STAIR (see STAIRWAY CONSTRUCTION)

Alternating tread device ... ............ .. 1011.14
Assembly .............. 1011.5.2, 1029.6, 1029.7,
1029.9, 1029.14

Closed ...........oii i 1011.5.5.3
General ... e 1011.5
Spiral ... . 1011.10
Uniformity.......... ... oot 1011.5.4
RISK CATEGORY (Structural Design). . .202, 1604.5
Multiple occupancies .................. 1604.5.1
RODENTPROOFING ........ 2304.3.1.1, Appendix F
ROLLROOFING................. ... ... 1507.6
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ROOFACCESS........................ 1011.12 Sheathing .................. 2304.8.2, 2308.7.10
ROOF ASSEMBLIES AND TrUSSES . . v v e 23034, 2308.7.13
ROOFTOP STRUCTURES ................. 202 Ventilation, attic. . . ......o.ovriiiiiinn.. 1202.2
Coolingtowers ..................oohn, 1510.4 Wind uplift. . ... 2308.7.5
Drainage.............. ... ue. 1504, 3201.4 ROOF COVERINGS .. ... i 1507
Fire classification .. ...................... 1505 Asphalt shingles ..............c.oven.. 1507.2
Firedistrict . ....... ... .. .. ... ... D102.2.9 BUUD « oottt e e 1507.10
Height modifications . . . ........ ... ... ... 504.3 Claytile. ....oovvie i, 1507.3,1513
Impactresistance .. ............ ... ..., 1504.7 Conerete tile .o v oo 1507.3,1513
Insulation ... 1508 Fire district . ....ovvvrre i D102.2.4
Materials. ......... ... . i i 1506 Fire resistance .. ...oo v, 603.1(3), 1505
Mechanical equipmentscreen ... ......... 1510.6 Flashing .............. 1503.2, 1503.5, 1507.2.8,
Parapetwalls ................... 1503.2, 1503.3 1507.3.9, 1507.5.7, 1507.7.7,
PEenthOUSES. . . v vt e ettt et 1510.2 1507.8.8, 1507.9.9
Photovoltaic panels and modules. . .. 1510.7, 1512.1 Impact resistance . ........ ... oo 1504.7
Radiantbarrier . .. ..o o v i 202, 1509 Insulation, . ... . 1508
Roof ventilation. .. ..., 202 Liquid-applied coating. ... .............. 1507.15
TanKS .« o o e 1510.3 Membrane. .. ......... i, 3102
Towers, spires, domes and cupolas. .. ..... 1510.5 Metal roof panels .................... .. 1507.4
Weather protection . .. ... covvveiennnnn... 1503 Metal roof shingles . .................... 1507.5
Wind resistance . . ..1504.1, 1504.2, 1504.3, 1609.5 Modified bitumen. . .................... 1507.11
ROOF CONSTRUCTION Photovoltaic roof panels,
Construction walkways . . ................ 3306.7 building-integrated. .................. 1507.18
Coverings (see ROOF COVERINGS) . .... 16090.5.2 Photovoltaicshingles .................. 1807.17
DECK « o oo 1609.5.1 Plastics, light-transmittingpanels .. .......... 2609
Draftstopping ... .vvvvee i 718.4 Reroofing ..............ooovviiinn. 202, 1511
Eire resistance . ..., Table 601 Roll .o 1507.6
Fireblocking ... vvvvee et 718.2 Roofrecover..................... 202, 1511.3.1
Live loads . ... .... Table 1607.1, 1607.12, 3111.1.2 Roof replacement . ................. 202, 1511.3
Materials . . ..o e e et Chapter 6 Single-ply membrane .............. 202, 1507.12
Penetration of fire-resistant assemblies . .. ... .. 714 Slate shingles . ................... 1507.7, 1513
Protection from adjacent construction ... ... 3307.1 Sprayed polyurethane foam ............. 1507.14
RAINIOAAS. .+« .\ e ee et e 1611 Thermoplastic single-ply. ............... 1507.13
Roof structures . . . ......... 504.3, 1509, D102.2.9 Windloads ................oonn. 1504.1, 1609.5
Signs, roof mounted . . ... ... H110 Wood shakes ... 1507.9
Slope, minimum . ......co.ovuuin.... Chapter 15 Woodshingles ............. ... .. ... 1507.8
Solar systems, rooftop-mounted. IR R A, 3111.3.2 ROOFDECK ......... .. i, 202
Snowload. . ......... ... i i 1608 ROOF DRAINAGE. . ..............cooeen, 1502
TrUSSES. .« ov e 2211.1.3, 2303.4, 2308.7.13 SCUPPEIS. .. ... 202, 1502.3
T P 12022  ROOF,OCCUPIED ...................... 503.1.4
T e oGt 1000 B s
ROOF CONSTRUCTION, WOOD. ... ... 602.4,602.5 see
Anchorage to walls . . . , ................ 1604.8.2 ROOFTOP STRUCTURES)
Atticaccess ...t 1208.2 ROOM DIMENSIONS ... ................... 1208
Cellingjoists . ... ... i, 2308.7.1 ROOMING HOUSE (see BOARDING HOUSE) . . . 310
Diaphtagms . ............. ... ... 2305.1, 23086.2
Fastening requirements ................ 2304.10 S
Fire-retardant-treated . . ... .. .. Table 601, 603.1(1) SAFEGUARDS
Framing .................... 2304.11.4, 2308.7 DURING CONSTRUCTION . .......... Chapter 33
Rafters .................. ... 2306.1.1, 2308.7.2 Adjoining propetrty protection ............... 3307
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INDEX

Construction. .. ...t 3302
Demolition . ............ ... ... ..o L. 3303
Excavations........................... 1804.1
Fireextinguishers ....................... 3309
Firewatch .............. ... ... ....... 3314
Meansofegress .............. .. covuunn. 3310
Protection of pedestrians. .. ............... 3306
Sanitary facilities . ........... ... ... ... 3305
Sitework ... 3304
Sprinkler protection ... ........ ... .. ... 3312
Standpipes. ...... o i 3308.1.1, 3311
Temporary use of streets, alleys and
publicproperty .......... .. . o, 3308
SAFETYGLAZING................ 716.1.2.1, 2406

SCHOOLS (see EDUCATIONAL OCCUPANCY)
SEATING

Tables .......... ... .. ... ... 1029.9, 1029.13.1
SEATING,FIXED . ............. ... oo 1029
Aisles. ... ... 1029.9, 1029.13

Bleachers (see BLEACHERS)
Grandstands (see GRANDSTANDS) -

GUards. .. .. 1029.17
Liveload .......... ... . ... .. ... Table 1607.1
Occupantload ......................... 1004.6
Stability ........ .. 1029.15
Temporary . .. 108
SECURITYGLAZING. ..................... 408.7
SECURITYGRILLES .. ......... 402.8.8, 1010.1.4.5
SEISMIC. .......... ... ... .. 1613

Cold-formed steel .............. 2210.2, 2211.1.1
Construction documents ... 107, 1603.1.5, 1603.1.9

1616.1.2

Earthquake recording equipment.... ... Appendix L
Fireresistance......................... 704.12
Geotechnical investigation. . .. 1803.5.11, 1803.5.12
Glazing. ... e 2404
Loads. ... .. o i 1613
Mapped acceleration parameters ........ 1613.2.1,
Figures 1613.2.1(1) through 1613.2.1(6)

Masonry. . ... e e e 2106
Membrane structure. . ................... 3102.7
Seismic design category . .......... 202,1613.2.5
Seismicdetailing .. ............. .. ...... 1604.9
Siteclass . ...vorrrrroo oo 0 202,1613.2:2
Site coefficients . ................. 202, 1613.2.4
Specialinspection . .................... 1705.12
Statement of special inspections......... 1704.3.2
Steel........ . i 2205.2, 2206.2
Structural observations ................ 1704.6.2
Structuraltesting .. .................... 1705.13
Wood........ 2305, 2308.6.6, 2308.6.8, 2308.6.10
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SERVICESINKS. ............ 1109.3, Table 2902.1

SERVICE STATION
(see MOTOR FUEL-DISPENSING FACILITIES)

SHAFT (see SHAFT ENCLOSURE

AND VERTICAL OPENING PROTECTION) ..... 202
SHAFT ENCLOSURE
(see VERTICAL OPENING PROTECTION) .... 713
Continuity . . ............... 713.5,713.11, 713.12
Elevators . ...t 713.14
Exceptions................... 713.2, 1019, 1023
Exteriorwalls ............. ... ... .. ... 713.6
Fire-resistancerating.............. 707.3.1,713.4
Group -3 . . 408.5
High-rise buildings . .. ......... 403.2.1.2, 403.2.3,
403.3.1.1, 403.5.1
Joinfs . ... 713.9, 715
Materials. . ......... i e 713.3
Opening protection. .. .. 713.8, 713.10, 714, 717.56.3
Penetrations. .. ...... ... ... ... ... ... 713.8
Refuse and laundrychutes ............... 713.13
Required. ....... ... i i 713.1
SHEAR WALL
Gypsum board andplaster. . ............... 2505
MasonIy . . e 202
Wood..................... 202, 2305.1, 2306.3
SHEATHING
Clearancefromearth................ 2304.12.1.2
Fastening.........ooiiininiiins.. 2304.10
Fiberboard ..................... Table 2306.3(2)
Floor. ..o 2304.8, 2308.4.7
GYPSUM ..ot Table 2506.2, 2508
Moisture protection. ................. 2304.12.1.2
Roof . ... e 2304.8
Roof sheathing. .............. ... ... 2308.7.10
Wall ... .. 2304.6, 2308.5.11
Wood structuralpanels ................ 2303.1.5
SHOPPING CENTERS
(see COVERED AND OPEN MALL BUILDINGS)
SHOTCRETE .......c.oiii it 1908
SHUTTERS, FIRE
(see OPENING PROTECTIVES).......... 716.2.1
SIDEWALKS.................... 105.2(6), G801.4
Liveloads........................ Table 1607.1
SIGNS . v vvvrvvws v e 3107, Appendix H
Accessibility . ........... 1013.4, 17143A, E106.4.9,
E107, E109.2.2
Accessible meansofegress ............ 1009.8.2,
1009.9 through 1008.11
Animated devices. .......... ... oo H108
Construction. ........ ..o, H105, H107
Covered and open mall building. . . ........ 402.6.4
Doors.......... 1010.1.8.4, 1010.1.9.8, 1010.1.9.9
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INDEX

Electrical . .. ... ... H106 General construction .. ............. 1226.5.2.1
Elevators. ......... 1109.7, 1111.2, 1124A, 3002.3, Resident livingarea................ 1225.5.2.5
3007.8.5, 3008.6.5 Residentroom.................... 1225.5.2.3
Encroachment, public right-of-way . ....... 3202.3.1 Resident supportarea.............. 1225.5.2.4
Exit ... 1013, 2702.2 Staff SUppOItarea .........o.vuvens 1225.5.2.6
Floorloads .......... .. .. i, 106.1 MEDICAL MODEL .. ... ..., 1025.5.1
Ground . ... e H109 Activity Programming Space . . .. ..... 1225.5.1.4
Height fimitation ................ H109.1, H112.4 General Construction. .. ............ 1225.5.1.1
Mumination. . .......... ... ... ... .. ... H106.1 Nurs[ng Service Space ............. 1225.5.1.2
Luminous ................ 403.5.5, 1013.5, 1025 Pharmaceutical Service Space . . ..... 1225.5.1.3
Marquee ... H113 SKYLIGHTS. .. .................... 2405, 3106.3
Obstruction............. 1003.3.2, 1003.3.3, H103 Light, required. . .. ... 1204.2
Occupant load, assembly . ............... 1004.9 LOAAS .o\ttt 2404
Plastic................. ... 2611, D102.2.10 PlastiC . . oo 2610
Portable .................coooiiii H114 Protection from adjacent construction. ... . .. 3307.1
Projecting . ... H112 Vertical opening protective . . ............ 712.1.15
Protrudingobjects. . .................... 1003.3 SLAB ON GROUND, CONCRETE ........... 1907,
Roof ... H110 2304.12.1.4
Stairway identification. .. ... .... ... 1023.8, 1023.9 SLATESHINGLES ................. 1507.7, 1513
Standpipe controlvalve ................. 905.7.1 SLEEPINGUNITS .. ............ ..ot 202
Toiletroom . .................. 2902.4, 2902.4.1 Cooking appliances. . ........... 420.10, 420.10.2
Transportation ................ E108.4, £109.2.2 Group !l .o e 308
Walls. ..., i, 703.8, H111 Group R ..o e 310
SITEDRAWINGS . ...................... 107.2.6 SCOPING. .. v i e 101.2
SITEWORK. ........ ... . . i 3304 Separation. . ... e 420.2, 420.3
SKILLED NURSING AND INTERMEDIATE-CARE  SMOKE ALARMS
FACILITIES[OSHPD 2] .................. 1225 Bathrooms. . .. vve i e 907.2.11.4
Application . ............ ... 1225.2 Cooking appliances. . ................ 907.2.11.3
COMMON ELEMENTS. . ................ 1225.4 Live/work unit . . ........coo.... 419.5, 907.2.11.2
Administration Space. .. .............. 1225.4.3 Multiple-station . ..............o.uien.. 907.2.11
Definitions .. ........................ 1225.3 Residential aircraft hangars .. . ... 412.4.3, 412.4.4,
Dietetic Service Space . .............. 1225.4.2 907.2.21
Employee Dressing Rooms. ........... 1225.4.8 Residential occupancies........ 420.5, 907.2.11.1,
Housekeeping Rooms .. .............. 1225.4.6 907.2.11.2
Laundry ... 1095.4.7 Single-station ........ .. ... ... ..., 907.2.11
Nursing Service Space ............... 122541 SMOKEBARRIERS ........................ 202
Sterile Supplies . .. .................. 1025.4.4 Construction . ............... 407.5, 709.4, 909.5
Storage ... 1225.4.5 Doors ................. 709.5,716.2.2.1,909.5.3
OPTIONAL SERVICES . ................ 10956 Fire-resistancerating ................ 703, 709.3
General ............. i 1225.6.1 Glazing,rated . .............. ...l 716.3.4
Occupational Therapy Service ......... 1225.6.3 Inspection . ... .. 110.3.7
Physica/ Therapy Service ............. 1225.6.2 Joints. . ... .. 709.7, 715
Social Work Space .................. 1225.6.5 Marking. ... 703.6
Specia/ Treatment Program Service . .. .. 1225.6.6 Materials. . ......... ... 709.2
Speech Pathology and/or Opening protection . ........ 709.5,714.4,714.5.4,
Audiology Service . ................. 1225.6.4 ) 716,717.5.5,909.5.3
SCOPE -+ v e et 1225.1 Penetrations ....................... 709.6, 714
SKILLED NURSING UNIT MODELS ........ 1295.5 Smoke Contr‘cl‘ .......................... 909.5
HOUSEHOLD MODEL. ... ............. 1225.5.2 Special provisions
Cluster/household unit and resident unit. . 1225.5.2.2 Ambulatory care facilities ........... ioss 7?)52521’
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INDEX

Group -2 . ... 407.5
Group -8 ...... ... e 408.6, 408.7
Underground . ............... 405.4.2, 405.4.3
SMOKE COMPARTMENT ........... 407, 408, 422
Refuge area (see REFUGE AREA)
SMOKECONTROL ........................ 909
Amusement buildings, special . .. ........... 411.1
Atriumbuildings .. ......... ... 404.5
Covered and open mall building . ......... 402.7.2
Group -3 . ... 408.9
High-rise (smoke removal). .. ... .. 403.4.7, 1023.11
Special inspections .................... 1705.18
Stages . ... 410.2.7.2
Standby power systems. . ...... 909.11, 909.20.6.2,
2702.2
Underground buildings. .. ................. 405.5
SMOKE DAMPERS ........... 717.2 through 717.5
SMOKE DETECTION SYSTEM
(see FIRE ALARM AND
SMOKE DETECTION SYSTEMS) ........... 907
SMOKE DETECTORS
Covered and open mall building ........ 402.8.6.1,
907.2.20
High-rise buildings . ... ......... 403.4.1, 907.2.13
HPM. . o 415.11.9.3
Institutional 1-2.. ... ....... .. .. 407.8
Smoke-activateddoors ................ 716.2.6.6
Special amusement buildings .............. 411.4
Underground buildings. .. .............. 907.2.18
SMOKE DEVELOPMENT............. 202, 803.1.2,
Table 803.13
SMOKE EXHAUST SYSTEMS
Underground buildings. . . . .. 405.5, 907.2.18, 909.2
SMOKE PARTITIONS .................. 202, 710
Continuity. ........ ... . i 710.4
Doors. ..o o 710.5
Ducts and air transfer openings. . ........... 710.8
Fire-resistancerating..................... 710.3
Inspection ............. .. ... ... ... 110.3.7
Joints .. ... 710.7
Marking ... 703.6
Materials ........... ... ... .. ... ... 710.2
Opening protection ............... 710.5,717.5.7
Penetrations. . . .. .o 710.6
Special provisions
AtHUMS. . 404.6
Group -2 ... e 407.3
SMOKE REMOVAL (Highrise)............ 403.4.7
SMOKEVENTS ................... 410.2.7.1, 910
SMOKEPROOF ENCLOSURES .. ..403.5.4, 1023.11
Design . ...t e 909.20
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SNOWLOAD ........ ... .. i, 1608
Glazing. .. .o i 2404
SOILS AND FOUNDATIONS
(see FOUNDATION) .. ... Chapter 18, Chapter 18A
Depthoffootings .. ..................... 1809.4
Excavation, grading and fill .. 1804, 3304, J108, J107
Expansive............. ... ..., 1803.5.3, 1808.6
Floodhazard .......... ... ... ... ... ..., 1808.4
Footings and foundations. ... .............. 1808
Footings on or adjacentto slopes . ........ 1808.7,
3304.1.3
Foundationwalls ............. 1807.1.5, 3304.1.4
Geotechnical investigation. . ............... 1803
Grading .................... 1804.4, Appendix J
Load-bearingvalues. .. ................... 1806
Soil boring and sampling .. ............... 1803.4
Soillateralload. . ........... ... .o L. 1610
Specialinspection . .............. .. ..... 1705.6
SOLAR ENERGY SYSTEMS .. .............. 3111
Photovoltaicsystems . . .................. 3111.3
Roofliveload........................ 3111.1.2
Solarthermalsystems .. ................. 3111.2
Windresistance ........... ... . ... ... 3111.1.1
SORORITIES ....... ... ... ... . i, 310.3
SOUND-INSULATING MATERIALS
(see INSULATION) . ...................... 720
SOUND TRANSMISSION. . ................. 1206
SPECIAL CONSTRUCTION. . .......... Chapter 31
Automatic vehiculargates .............. ... 3110
Awnings and canopies
(see AWNINGS and CANOPIES).......... 3105
Marquees (see MARQUEES) .............. 3106
Membrane structures
(see MEMBRANE STRUCTURES) ........ 3102
Newmaterials .......................... 1702
Pedestrian walkways and tunnels {see WALKWAYS
and TUNNELED WALKWAYS). ........... 3104
Signs (see SIGNS). .. ...... ..o, 3107
Solarenergy systems. . ................... 3111
Swimming pool enclosures and safety devices
(see SWIMMING POOL). ................ 3109
Telecommunication and broadcast towers
(see TOWERS). . ... 3108
Temporary structures
(see TEMPORARY STRUCTURES) ... ... 31083
SPECIAL INSPECTIONS AND TESTS
(see INSPECTIONS)........ 110.3.10, Chapter 17
Alternative test procedure . ................ 1707
Approvals. .. ..o e e 1703
Continuous special inspection .. ............. 202
Contractor responsibilities .. .............. 1704.4
Design strengths of materials. . ............. 1706
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General........ ..o 1701
In-situloadtests.............. ... ... .... 1708
Periodic special inspection. ................. 202
Preconstruction loadtests ................. 1709
Specialinspections. . ............... .. ... 1705
Statement of special inspections .......... 1704.3
Structural observations. .. ............... 1704.6
Testing seismic resistance . ............. 1705.13
SPECIALINSPECTOR . ...... ... ... .. ool 202
Qualifications ............ .. ... .. ... 1704.2.1
SPIRAL STAIRWAYS. .................. 1011.10
Construction............ 1011.2, 1011.3, 1011.10
Exceptions ................. 1011.5.2, 1011.5.3,
1011.5.5.3, 1011.10
Group I3 ... e 408.3.4
Live/work ... ... i e 419.3.2
SlagES . oo 410.5.3.4
SPORTS ACTIVITY, ABREA OF
(see RECREATIONAL FACILITIES).......... 202
SPRAY APPLICATION OF
FLAMMABLEFINISHES . .................. 416
SPRAYED FIRE-RESISTANT MATERIALS. ... .. 202
Application ......... ... .. ... ool 704.13
Inspection.................... 1705.14, 1705.15
Steel column calculated fire resistance ... 722.5.2.2
SPRINKLER SYSTEM, AUTOMATIC. ... .. 903, 3312
Exempt locations ......... 903.3.1.1.1,903.3.1.1.2
Fire departmentlocation. . ... ............... 912
Limited area sprinklersystems............ 903.3.8
SIgNS. e 914.2
SPRINKLER SYSTEM,REQUIRED ... ......... 903
Aircraftrelated .......... 412.2.4, 412.3.6, 412.4.5
Ambulatory care facilities . ......... 422.4,903.2.2
Amusement buildings, special ............. 411.3
Assembly .................. 903.2.1, 1029.6.2.3
AHUM . . e 404.3
Basements ............... . ... ... 903.2.11.1
Buildingarea.............. ... .. ... ... 506.2
Children's play structures . . ............... 424.3
Combustible storage. . ............ ... .... 413
Commercial kitchen . ................ 903.2.11.5
Construction. . ....... ... ... . 908.2.12
Covered and open mall building. . .. ........ 402.5
Dryingrooms ......oivie e 417.4
Education......... .. ... .. o i, 903.2.3
Exempt locations ......... 903.3.1.1.1, 903.3.1.1.2
Factory ..o 903.2.4
Fireareas......... ... i, 707.3.10
Hazardous materials. .. ......... Table 414.2.5(1),
Table 414.2.5(2), 903.2.11.4
Hazardous occupancies . . ...... 415.4, 415.11.6.4,

415.11.11, 705.8.1, 803.2.5
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Heightincrease. . ............... ... Table 504.3
High-rise buildings ............. 403.3, 903.2.11.3
Incidentaluses . ........... . it Table 509
Institutional . ............... 407.7, 408.11, 420.5,

903.2.6, 903.3.2

Laundry chutes, refuse chutes,
termination rooms and

incineratorrooms. .. ......... 713.13, €03.2.11.2
Livelworkunits .................. 419.5,903.2.8
Mercantile ............ .o i i 903.2.7
Mezzanines. ............ 505.2.1, 505.2.3, 505.3.2
Multistory buildings . . ............ ... 903.2.11.3
Occupiedroofs . ......coiiiiii i 503.1.4
Parking garages ... .. 406.6.3, 903.2.8.1, 903.2.10.1
Residential .............. 420.4, 903.2.8, 903.3.2
Special amusement buildings . .. ........... 411.3
Spray finishingbooth .................... 416.5
BlAgES. . vt e e 410.8
Storage . ... 903.2.9, 903.2.10
Supervision

(see SPRINKLER SYSTEM,

SUPERVISION). . ..... ..o 903.4
Underground buildings . ......... 405.3, 903.2.11.1
Unlimitedarea.......... ... ..., 507

SPRINKLER SYSTEM, SUPERVISION ... . ... 903.4
SeIVICE v v e 901.6
Underground buildings . ... ....... ... ..t 405.3

STAGES AND PLATFORMS ............. 303, 410
Dressingrooms. ........co v, 410.4
Firebarrflerwall. . ............... 410.4.1, 410.4.2
Floor finish and floor covering. . .. .... 410.2, 410.3,

804.4, 805.1

Horizontal assembly .. ........... 410.4.1, 410.4.2
Meansofegress...........c .. 410.5
Platform, temporary . ................... 410.3.1
Platform construction ............ 410.3, 603.1(12)
Prosceniumcurtain. . ........ ... ... ... 410.2.5
Prosceniumwall ....................... 410.2.4
Roofvents.......... ... ... ht. 410.2.71
SCENEIY. . i e 410.2.6
Smokecontrol. .......... ... .ol 410.2.7.2
Sprinkler protection. . .. ... .. ... ... 410.6
Stage construction .. ............ 410.2, 603.1(12)
Standpipes . ... i i 410.,7, 905.34
Technical productionareas. ................ 202,
410.2.2, 410.5.3

Ventilation. . ........ ... ... ... .. ... 410.2.7

STAIRWAY

(see ALTERNATING TREAD DEVICES, SPIRAL
STAIRWAYS, STAIRWAY CONSTRUCTION and
STAIRWAY ENCLOSURE)

STAIRWAY CONSTRUCTION
Alternatingtread . ..................... 1011.14
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Circular {(see Curved)

Construction. . ... i i 1011.7
Curved...........ciiiviin 1011.4, 1011.9
Discharge barrier. ...................... 1023.8
Duringconstruction ..................... 3310.1
Elevators ...... 1011.12.1, 1023.4, 1023.10, 3002.7
Enclosureunder. ............. 1011.7.3, 1011.7.4
Exitaccess. . ... .. i 1019
Exteriorexit ............. ... ..... 1027, 1028.1
Fireblocking......... ... oot 718.2.4
Guards........... 1015.2, 1015.3, 1607.7, 1607.8
Handrails .......... 1011.11, 1014, 1607.7, 1607.8
Headroom ......... ... ... .. 1011.3
Interiorexit. ... 1023
lMlumination. . ............. 1008.2, 1204.4, 1204.5
Ladders ...... 408.3.5, 410.5.3.4, 1011.15, 1011.16
Landings ........... ... ... ... 1011.6, 1011.8
Liveload ................. Table 1607.1, 1607.8
Locking ... ovivv 1010.1.9.12
Luminous................ 403.5.5, 411.6.1, 1025
Roofaccess. . ........coviii .. 1011.12
Seismicanchorage . ................. 2308.4.10
Spiral
(see SPIRAL STAIRWAYS)............ 408.3.4,
410.5.3.4, 419.3.2, 1011.10
Steppedaisles...................... 1029.14.2
Transitions........... 1029.9.7, 1028.9.8, 1029.10
Traveldistance ...................... 1017.3.1
Treadsandrisers. ............... 1011.4, 1011.5
Width/capacity . .. .............. 1005.3.1, 1011.2
Winders ................ 1011.4,1011.5, 1011.10
STAIRWAY ENCLOSURE .. ...... 713.1, 1019, 1023
Accessibility .. ... ... 1008.3
Construction. . ......... it 1019, 1023.2
Discharge. .................... 1023.3.1, 1028.1
Doors.....oooviveiin 716.2.6.1, 1010.1.9.12
Elevatorswithin. . ............... 1023.4, 3002.7
Exitaccess........ ... . i, 1019
Exteriorwalls.......... 705.2, 707.4, 708.5, 713.6,
1023.2, 1027.6
Fire-resistant construction......... 1019.2, 1023.2
Group 2 ... e 1019.4
Group -3 . ... ... 408.3.8, 1019.4
High-rise cooovrroovooooorrrmmrrioo oo 403.5
Penetrations. . . ...... ... e i i, 1023.5
Pressurization .......... 909.6, 909.20.5, 1023.11
Smokeproof. . ... 408.5.4, 405.7.2, 909.20, 1023.11
Space below, use ............ 1011.7.3, 1011.7.4
Ventilation .......... o i i it 1023.6

STANDARDS (see REFERENCED STANDARDS)
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STANDBYPOWER ......... 2702.1, 2702.2, 2702.4
AtrUmS. ..o e 404.7, 2702.2
Covered and open mall buildings. .. ....... 402.7.3,

2702.2

Elevators ........ ..., 1009.4, 2702.2,
3003.1, 3007.8, 3008.8

Fuel line piping protection .............. 2702.1.2
Hazardous occupancy . ........ 414,5.2, 415.11.10,
421.7,2702.2

High-rise........ ... ... .ot 403.4.8, 2702.2
Horizontal slidingdoors ... ... .. 1010.1.4.3, 2702.2
Membrane structures. .. ......... ... ... 2702.2
Platformlifts. ... ...... ... .... 1009.5, 2702.2
Smokecontrol .................. 909.11, 2702.2
Smokeproof enclosure. ........ 909.20.6.2, 2702.2
Specialinspection . .................. 1705.12.6
Underground buildings. ... ......... 405.8, 2702.2

STANDPIPE AND HOSE SYSTEMS

(see STANDPIPES, REQUIRED) . . ... 905, 3106.4,

3308.1.1, 3311
Cabinetlocks . ............. .. ot 905.7.2
DY o e 905.8
Hose connection location. . ............... 905.1,

905.4 through 905.6, 912

STANDPIPES, REQUIRED

Assembly . ............. 905.3.1, 905.3.2, 905.3.4
Covered and open mall buildings. .. ....... 402.7.1,
905.3.3

During construction . ............... 905.10, 3311
Elevators, fire service access. . ............ 3007.9
Helistops . ... 905.3.6
Marinas ......... . 905.3.7
Parkinggarages. ........c.ovvvinninan. 406.5.8
Roof gardens and landscaped roofs . ...... 905.3.8
Stages ... 410.7, 905.3.4
Underground buildings. . ........... 405.9, 905.3.5
STATELAW . ........ ... . i, 102.2
STEEL.................. Chapter 22, Chapter 22A
Bolting ..... ..o 2204.2
Cablestructures. . ....... ..o vt 2208
Calculated fire resistance. . ................ 722.5
Cold-formed................... 202, 2210, 2211
Composite structural steel and concrete . ... .. 22086
Conditionsof restraint ... .....ooovinn . 703.2.3
DECKS . ot s 2210.1.1
fdentification. .. ......... ... . . i, 2202
JOIStS oo 202, 2207
Open-web joist. . ........cciiii s, 2207
Parapetwalls................... 1503.3, 1503.5
Protection. . ........ .o, 2203
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Seismic provisions . ............. 2205.2, 2206.2,
2207.1.1, 2210.2, 2211.1.1
Special inspections. .. ............ .. ..., 1705.3
Storageracks . .......iiii i 2209
Structuralsteel ... .. ... ... L L 2205
Welding. . ......... i 2204.1
STONEVENEER........................ 1404.7
Slab-type ... .. e 1404.8
STOPWORKORDERS ..................... 115
STORAGE OCCUPANCY (GROUPS).......... 311
>
ACCESBOIY . .o v i e 311.1.1
Area ...... ..ol 406.5.4, 406.5.5, 406.6.1,
503, 505, 508, 507, 508
Equipmentplatforms. . ................... 505.2
Group provisions
Hazard storage, low, Group 8-2.......... 311.3
Hazard storage, moderate, Group S-1..... 311.2
Hazardous material display and storage ....414.2.5
Height................... 406.5.4, 406.6.1, 503,
504, 505, 508, 510
Incidentaluses .. ........... .. i, 509
Interiorfinishes............... Table 803.13, 804
Liveloads . ...................... Table 1607.1
Means of egress
Aisles . ... . 1018.5
Stairway, exitaccess .......... .. 0. 1019
Traveldistance. ............. 1006.3, 1016.2.1,
1017.2, 1017.2.2
Mixed occupancies. ................ 508.3, 508.4
ACCESSOIY. .. .o viii e 311.1.1, 508.2
Parking above/below . ........... 510.3, 510.4,
510.7, 510.8, 510.9
Specialmixed........................ 510.2
Occupancy exception. . ................. 311.1.1
Plumbingfixtures . .......... ... ... ... .., 2902
Special provisions
Aircraft related occupancies. . ............. 412
High-piled combustible. . .. ............... 413
Parkinggarages.................... 406, 510
Sprinkler protection. .. ................. 903.2.10
Unfimitedarea .............. 507.3, 507.4, 507.5
STORMSHELTER ......................... 423
Emergency operation facilities . .. .......... 423.3
Education ........... ... ... o i, 423.4
Refuge area (see REFUGE AREA)
Riskcategory ........... ... ... . ..., 1604.5.1
STRENGTH
Design requirements ................... 1604.2
Masonry . ... e e 202
Nominal .......... . i it 202
Required........... .o it 202
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STRENGTHDESIGN................. 202, 1604.1
Factoredload . ............ ... .. ... ... 202
Limitstate . ... ........ ... ... 202
Load combinations . .................... 1605.1
loadfactor . ... i 202
Masonry ... 2108

STRUCTURALDESIGN ... ..... 107.2.7, Chapter 16

Chapter 16A
Aluminum .. ... Chapter 20
Concrete................ Chapter 19, Chapter 19A
Foundations ............ Chapter 18, Chapter 18A
Masonry ............... Chapter 21, Chapter 21A
Steel ......... ... L Chapter 22, Chapter 22A
Wood. ... Chapter 23

STRUCTURAL OBSERVATION........ 202,1704.6

STUCCO ... ... 2512

SUSCEPTIBLE BAY
Definition. ......... ... o i 202
Ponding instability. .. ................... 1611.2

SWIMMINGPOOL. . ....................... 3109
Floodprovisions . ...................... G801.5
Glass. .. .o e 2406.4
Toilet facilities for publicpools ....... Table 2902.1,

2902.1.1

T
TECHNICAL PRODUCTION AREAS . ...... 410.2.2,
4105.3

TELEPHONE EXCHANGES ... ............... 304

TELESCOPIC SEATING
(see FOLDING AND TELESCOPIC SEATING)

TEMPORARY STRUCTURES. ............... 3103
Certificate of occupancy . ............ 108.3, 111.3
Conformance .................. 108.2, 3103.1.1
Constructiondocuments. ... ............. 3103.2
Encroachment, public rights-of-way ........ 3202.3
Floodprovisions . ....................... G901
Meansofegress............cvcinunn.. 3103.4
Permit........................ 108.1, 3103.1.2
Power, temporary .. .........ovvis. 108.3, 112.2
Terminationofapproval .................. 108.4

TENANT SEPARATION

Covered and open mall building . . . .402.4.2.1, 708.1
TENTS (see TEMPORARY STRUCTURES)

TERMITES, PROTECTION FROM .. ..... .. 2304.12
TERRACOTTA.................... 1404.9, 1411

TESTING
Automatic fire-extinguishing systems . ... .... 904.4
Automatic water mist systems ........... 904.11.3
Building official required . . .............. 104.11.1
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Carbon dioxide systems . ................. 904.8
Cleanagentsystem..................... 904.10
Dry chemicalsystems .................... 904.6
Emergency and standby power. .. ......... 2702.4
Firealarmsystems ................ 907.7,907.8
Firepumps. . ... 913.5
Fire-resistantmaterials ................... 703.2
Foamsystems ......... .. ooty 904.7
Glazing. . ..... .. i 2406, 2408.2.1
Halonsystems.......................... 904.9
Personnel and material hoists . . ........... 3004.4
Rooftile ........ ... it 1504.2.1
Seismic ........ . 1705.13
Soundtransmission......... ... .. ... 1207
Smoke control .......... 909.3, 909.5.2, 909.10.2,

909.12.1, 909.13.3, 909.18,
900.20.6.3, 909.21.7, 1705.18

BSOS . . e 1803
Sprinklerprotection ...................... 903.5
Structural
(see SPECIAL INSPECTIONS AND TESTS)
Wet chemical systems.................... 904.5
TESTING AGENCY (definition) ............. 202
THEATERS

[see ASSEMBLY OCCUPANCY (GROUP A,

PROJECTION ROOMS and STAGES AND

PLATFORMS)] ........ ... ... .ot 303.2
THERMAL BARRIER,

FOAM PLASTIC INSULATION. . . .2603.4, 2603.5.2

THERMAL-INSULATING MATERIALS

(see INSULATION) . ...................... 719
TILE . 202
Ceramic (see CERAMIC TILE)
Fire resistance, clayorshale............... 721.1
TOILETS and TOILET ROOMS. ... Chapter 29, 3305
Accessible . ............. 1127A, 1134A, 1607.8.2
Construction/finish materials ... ............ 1209
Doorlocking. ............cvvinin. 2902.3.5
Family or assisted-use......... 2902.1.3, 2902.2.1
Fixturecount ..................... Table 2902.1
Grabbarliveloads. ................... 1607.8.2
Lavatory distribution. . .. ............... 2902.1.4
Location.................... 2902.3.1, 2902.3.2,
2902.3.3, 29038.3.6
Partitions . coooov v e e 1209.3
Privacy. ... ... o 1208.3
Publicfacilities......................... 2902.3
Signs ............. ..., 1143A, 2902.4, 2902.4.1
Singleuser........... ... . .. 2902.1.3
Ventilation . ........................ 1202.5.2.1
730

TORNADO SHELTER (see STORM SHELTER)
TOWERS

Airporttrafficcontrol. .. ... ... o oL 412.2
Cooling. .o e 1510.4
Locationandaccess .................... 3108.2
Radio . ........c i e 3108
Television. ... .. i e 3108

TOXIC MATERIALS
[see HIGH-HAZARD OCCUPANCY (GROUP H)]

Classification ................... 307.6, 414, 415
Gas detection system. . ... .. 415.11.7, 421.5, 908.3
TRANSPORTATION ............ E108, E109, E110
TRANSIENT LODGING (definition) ........... 202
TRAVEL DISTANCE
Areaofrefuge ......... ... ... .. .. ... 1009.6.1
Assemblyseating................ ... ... 1029.7
AtrUM. . e 404.9
Balcony, exterior ..................... 1017.2.1
Care suites (Group 1-2) .......... 407.4.2, 407.4.4
Common pathoftravel................. 1016.2.1
Drinkingfountains ...................... 2902.5
Exitaccess........oo i, 1017.2
Mall. ..o 402.8.5, 402.8.6
Measurement. . ...t 1017.3
Refrigeration machinery/
refrigerated rooms ....... 1006.2.2.2, 1006.2.2.3
Smoke compartments (Group I-2 and -3) . .. . 407.5,
408.6, 408.9
Special amusementbuilding ............... 411.3
Storieswithoneexit................ ... 1006.3.3
Toilet facilities. . .............. 2902.3.2, 2902.3.3

TREADS, STAIR
(see STAIRWAY CONSTRUCTION)

Concentrated liveload.............. Table 1607.1
TREATEDWOOD. ........... ... ... ... 202
Fire-retardant-treatedwood . .. ............ 2303.2
Pressure-treatedwood. ................ 2303.1.9
Stress adjustments. . ........... .. ... 2306.1.3
TRUSSES
Cold-formedsteel. . ................... 2211.1.3
Fireresistance . .......... ... v . 704.5
Materials. . ......... ... .. ... ..., Chapter 6
Metal-plate-connected wood . ........... 2303.4.6
WOOd .« .ot 2303.4
TSUNAMI
Floodhazard ...................... Appendix M
Loads . ... e e 1615
TUNNELED WALKWAY. ............. 3104, 3202.1
TURNSTILES ............ .. ... .. ... . ... 1010.3
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UNDERGROUNDBUILDINGS . ............... 405
Alarms anddetection .. ...... ... ... ... L. 405.6
Compartmentation ................ ... ... 405.4
Constructiontype . ........... ool 405.2
Elevators. . ........ .o i 405.4.3
Emergency powerloads............ 405.8, 2702.2
Meansofegress........... .. covivvnnn. 405.7
Smoke barrier. ......... ... 405.4.2, 405.4.3
Smoke exhaust/control. .................. 405.5
Smokeproof enclosure . ......... 405.7.2, 1023.11
Sprinkler protection. . . ......... ... . .. 405.3
Standbypower................... 405.8, 2702.2
Standpipe system................ 405.9, 805.3.5
UNDERLAYMENT......... 202, 1507.1.1, 1507.2.3,

1507.3.3, 1507.4.5, 1507.5.3,
1507.6.3, 1507.7.3, Table 1507.8,
1507.8.3, 1507.9.3, 1507.17.3, 1507.18.3

Application ......... 1507.1.1, 1507.3.3, 1507.18.4

fcebarrier.......... 1507.1.2, 1507.2.7, 1507.5.4,
1507.6.4, 1507.7.4, 15607.8.4,
1507.9.4, 1507.17.4

UNLIMITED AREABUILDINGS ... ............ 507
UNSAFE STRUCTURES AND EQUIPMENT
(see STRUCTURES, UNSAFE). ............. 115
Appeals. ........... .. .. ... 113, Appendix B
Revocationofpermit. . ................... 105.6
Stopworkorders ... . e 115
Utilities disconnection. . .................. 112.3

UNSTABLE MATERIALS . . . .307.3, Table 414.2.5(1),
Table 414.5.1, Table 415.6.2,
415.7.1, 415.9

UNUSABLESPACE . .................... 712.3.3
USE AND OCCUPANCY................ Chapter 3
ACCESSBOIY . . v ittt e 508.2
Classification ............. ... it 302.1
Detailed requirements based on
occupancy and use . . ...l n .., Chapter 4
incidentaluses . ................. 509, Table 509
Mixed ... 508.3, 508.4
Usedesignation ........................ 302.2
UTILITIES ... . e 112
Serviceconnection. .............. ... ... 112.1
Service disconnection. . .................. 112.3
Temporaryconnection .. ................. 112.2
UTILITY AND MISCELLANEOUS OCCUPANCY
(GROUPU) ... ... 312
Agricultural buildings ............. ... Appendix C
Area ... ..o i 503, 505, 506, 507, 508
Floodprovisions ............ ... un. G100t
Height........ ... i at 503, 504, 508
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Incidental UseS . ... .o i i 509
Liveloads . ......... .. ... ...t Table 1607.1
Means of egress
EXitsigns ... i 1018.1
Stairway, exitaccess . ........... ... ... 1019
Mixed occupancies . ................ 508.3, 508.4
Special provisions
Private garages and carpotts .. .......... 406.3
Residential aircrafthangers ............. 412.4
Sprinkler protection. . ......... . ... ... 903.2.11
Travel distance ... ....... 1016.2.1, 1017.1, 1006.3
\'
VALUATION OR VALUE
(see FEES,PERMIT). . .................. 109.3
VAPORRETARDERS...................... 1405
VEHICLE BARRIER SYSTEMS ....... 202, 406.4.2,
1607.9
VEHICLESHOWROOMS.................... 304
VEHICULARFUELING . ................... 406.7
VEHICULARGATES. . ........ .ot 3110
VEHICULARREPAIR ..................... 406.8
VENEER
Cementplaster.................. 140415, 1411
Fastening . ..., 1404.17
Fiber-cementsiding .............. 1404.16, 1411
Glazing . ..o e 1404.12, 1411
Masonry, adhered. . .............. 1404.10, 1411
2101.2.1,2103.24
Masonry, anchored. .. ... .. 1404.8, 1411,2101.2.1
Metal, . ... e 1404.11
Plastic. . ... i 1411,2605
Slab-type. . ... i 1404.8, 1411
SIONG. . vt e e 1404.7, 1411
Terrfacota. . ... i 1404.9, 1411
Vinyl o 1404.14, 1411
OO, e e 1404.5
VENTILATION (see MECHANICAL)......... 101.4.2
Aircraft painthangars . .................. 412.5.6
Attic. . ... 1202.2, 1503.4
Bathrooms. . ... 1202.4.2.1
Crawlspace .......coviiviiiniinnn. 1202.4
Exhaust, hazardous .................... 1202.6
Exhaust, HPM. .................... 415.11.10.2
Exitenclosure........... ... ... .. 1023.6
Fabricationareas, HPM .. ............ 415.11.1.6
Hazardous.................... 414.3, 415.91.7,

415.11.1.6, 415.11.5.8,
415.11.6.4, 415.11.7, 415.11.9.3

High-rise stairways . ................... 1023.11
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HPM servicecorridors . ............... 415,11.3.2
Livelworkunit. ......... ... ... . 419.8
Mechanical. . ........ .. ... ..., 1202.1
Natural. ..o o e 1202.5
Parking. ....... 406.5.2, 406.5.5, 406.5.10, 406.6.2
Projectionrooms . .......... .. . oL, 409.3
Repairgarages ..........ccovuvueennn.. 406.8.1
RoOf. .. e 1202.2
Smokeexhaust ............. . . i, 910
Smoke removal, high-rise buildings. .. .. ... 403.4.7
Smokeproof enclosures. . ... ... 909.20.3, 909.20.4,
909.20.6, 1023.11
Spray rooms and spaces........... 416.2.2,416.3
Stages ... 410.2.5, 410.2.7
Under-floorventilation . .................. 1202.4
VENTS, PENETRATION PROTECTION ... ... .. 714
VERMICULITE, FIRE RESISTANT ............ 721
VERTICAL OPENING PROTECTION
AUMS. .. e e 404.6
Ductpenetrations. . ...................... 7171
Elevators ............. 713.14, 3007.6.1, 3008.6.1
Exceptions....................... 1019, 1023.2
Group -3 .. o 408.5
High-rise ............. 403.2.1.2, 403.2.3, 403.5.1
Livelworkunits. . ... ... oo it 419.4
Openparkinggarages.................. 406.5.9
Permitted vertical cpenings . .. .......... ..., 712
Shaftenclosure ............... 713, 1019, 1023.2
VESTIBULES, EXIT DISCHARGE........... 1028.1
VINYL
Expanded.................... 202, 803.7, 803.8
Rigid, ..o 1404.14
VIOLATIONS . ... ... .. . i 114

W
WALKWAY. ... 3104
Duringconstruction . ..................... 3306
Encroachment, public right-of-way ....... 3202.3.4
Fireresistance. ..................... Table 601
Liveload ............... ... ...... Table 1607.1
Materials per constructiontype .. ....... Chapter 6
Openingprotection ... 00 0000 716, 717
WALLEXTERIOR.................... 705, 1401
Bearing . ... ... i i Chapter 6
Combustible wall covering. ................ 1405
COVeINGS. . ot i 1404
Drawings . ........o i i 107.2.4
Exterior Insulation and
Finish Systems (EIFS) .................. 1407
Exterior structural members. .. ............ 704.10
732

Firedistrict .. ................. D102.1, D102.2.6
Fire-resistance ratings ... .. ....... Table 602, 703,
705.5, 706.5.1, 707 .4, 1402.4
Flashing, veneered walls . . . ... .. 1404.4, 1404.10.1
1405.10.1.2
Foam plastic insulation. ... ... .. 2603.4.1.4, 2603.5
Glazing,rated. . ......... .o 715.5
dJoints . ... 705.9, 714
Light-transmitting plasticpanels. .. .......... 2607
Materials. . ............ .. ... 705.4, 1403.1, 1405
Metal Composite Materials (MCM). .......... 1406
Nonbearing............ ... ivn... Chapter 6
Opening protection. . ...... 705.8,705.10,716.2.5.4
Parapets. . ... ... i e 705.11
Performance requirements. . ............... 1402
Projections......... .o i i 705.2
Structural stability. . .. .......... .. ... ... 705.6
Vaporretarders .......... .o 1404.3
Veneer (see VENEER)
Weather resistance .............. 1402.2, 1404.2,
1406.8, 1407.4
Weather-resistant barriers . ... ... .. 1404.2, 1409.6

WALL, FIRE (see FIRE WALLS)
WALL, FOUNDATION (see FOUNDATION)
WALL, INTERIOR

Finishes ......... .. 803, 1209.2
Opening protection. .. ................. 716,717
WALL, INTERIOR NONBEARING (see PARTITIONS)
WALL, MASONRY ......... ... ... ... ... 202
Woodcontact. . ......... 2304.12.1.3, 2304.12.2.1
WALL, PARAPET................. 705.11, 1503.3,
2109.2.4.3
WALL, PARTY (see FIRE WALLS)
WALL, PENETRATIONS . .................. 714.4
WALL, RETAINING (see RETAINING WALL)
WALL, VENEERED (see VENEER). ... .. Chapter 14
WALL, WOOD CONSTRUCTION
Bracing. . ...... .. o 2308.6
Cutting, notching, boring ............... 2308.5.9
Exteriorframing ....... ... ... i 2308.5
Fastening schedule ............. Table 2304.10.1
Framing ... 2304.3, 2308.5
Interior bearing partition. ............... 2308.5.4
interior nonbearing partition. . ..o ouTTUn 2308.5.1
Openings . ...vov i 2308.5.5
Shearwalls. . ................... 2305.1, 2306.3
Sheathing (see SHEATHING)
SHUAS « o e 2308.5.1
Topplates ....ovvviei i 2308.5.3.2
WASTE, CONSTRUCTION ................ 420.11

WATER-REACTIVE MATERIALS . . .. Table 307.1(1),
307.4, 307.5. 4156.8.4
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WEATHER PROTECTION

Exteriorwalls ......................... 1404.2
Roofs ... i 1503
WELDING ............... ... . i, 22041
Materials, verification of steel
reinforcement ... ... ... ... o oL 1705.3.2
Special inspections. ... 1705.2, 1705.3.1, 1705.12.3
Splices of reinforcement in masonry. ....... 2107.3,
2108.3
WINDLOAD ........ ... ... . it 1609
Basic desighwindspeed ................ 1609.3
Construction documents. .. ......... 107, 1603.1.4
Exposurecategory ..o, 1609.4
Glazing . ... oo i 1609.2, 2404
Hurricane-proneregions. . . ............cv. .. 202
Masonry, empirical design ... ........... 2109.1.1
Nominal designwind speed .. ........... 1609.3.1
Roofs .........ccoivin 1504.1, 1609.5, 2308.7.5
Seismic detailing required .............. 1604.10
Specialinspection. . ................... 1705.11
Statement of special inspections .......... 1704.3
Structural observation. . ............. ... 1704.6.2
Wind tunnel testing. . ........ 1504.2.1.2, 1609.1.1
Windborne debrisregion ................... 202
WINDERS, STAIR
(see STAIRWAY CONSTRUCTION)
S WINDOW
Emergency egress .......ovvviiinne .. 1030
Exterior, structural testing. .. ............. 1709.5
Fire (see OPENING PROTECTIVES) ....... 716.2,
716.2.8
Glass (see GLAZING) ................. 1404.13
Guards .. ... e 1015.8
Requiredlight................... 1204.1, 1204.2
Wells, . ... 1030.5
WIRES, PENETRATION PROTECTION. . ....... 714
WOOD........... i, Chapter 23
Allowable stressdesign ................... 23086
Bracing,walls . ........................ 2308.6
Calculated fire resistance . ... ............. 722.6
Ceilingframing . ........... ..o, 2308.7
Connectors and fasteners . ............. 2304.10
Contacting concrete,
masonryorearth................. 2304.12.1.3,
2304.12.1.4, 2304.12.2.1,
2304.12.2.2,2304.12.3
Decay, protection against. .. ............ 2304.12
Diaphragms ............. 2305.1, 2305.2, 2306.2
Draftstopping .. ................... 718.3, 718.4
End-jointed lumber.................. 2303.1.1.2
Fiberboard ............ 2303.1.5, Table 2306.3(2)
Fireblocking ......... ... . it 718.2
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Fire-retardanttreated .. ................. 2303.2
Floor and roof framing (see FLOOR
CONSTRUCTION, WOOD). ............ 2304.4
Floorsheathing............ ... ... ...... 2304.8
Foundation ................ 1807.1.4, 2308.6.7.4
Grade, lumber. . ......... ... .. ... 2303.1.1
Hardboard.............. ... ... ... ... 2303.1.7
Heavy timber construction ......... 602.4, 2304.11
Hurricane shutters. . .................... 1609.2
Hoist. ..o 2303.1.2
Inspection, special ... 1705.5, 1705.11.1, 1705.12.2
Lateral force-resisting systems .. .. .......... 2305
Light-frame construction, conventional. ... .... 2308
Load and resistance factordesign ........... 2307
Moisture content. . ... ... .... 2303.1.9.2, 2303.2.6
Nailsandstaples. ... .......... .. ... .. 2303.6
Plywood, hardwood. .. .................. 2303.3
Preservative treated . ... .. 1402.5, 1402.6, 2303.1.9
Roof framing
(see ROOF CONSTRUCTION, WOOD) . .. 2304.4
Roofsheathing . ....................... 2304.8
Seismic provisions ......... 2305, 2306, 2308.6.6,
2308.6.8, 2308.6.10
Shearwalls............... .. ..., 2305, 2306.3
Standards and quality, minimum. ... ......... 2303
Structuralpanels. . ................ 202, 2303.1.5
Supporting concrete or masonry. . ........ 2304.13
Termite, protectionagainst. . ............ 2304.12
TIUSSBS . ot e e 2303.4
Veneer ... ..o Chapter 14

Wall framing
(see WALL, WOOD CONSTRUCTION) . .. 2304.3

Wall sheathing, exterior ................. 2304.6

Wood Frame Construction Manual. .......... 2309
WOOD SHINGLES AND SHAKES .. ..1507.8,1507.9
WOOD STRUCTURAL PANELS

(seeWOOD).................... 202, 2303.1.5
Bracing ....... ... ... 2308.6
Decorative. ....... ..o, 2303.3
Diaphragms. . .. ...t 2305.2, 2306.2
Fastening ........ ... .. i i, 2304.10
Fire-retardant-treated . .................. 2303.2
Performance category. .. ....... ..o v 202
Quality. . .....c. i 2303.1.5
Roof sheathing . .............. 2304.8, 2308.7.10
Seismic shearpanels .......... 2305.1, 2308.6.6.2
Shearwalls..........cciiiiiiiin.. 2306.3
Sheathing . ........... .. .. oo, 2304.6.1
Standards . ........o i 2306.1
Subfloors. . oo o 804.4
VENBBL i e 1404.5
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Y
YARDSORCOURTS. ..................... 1205
Exitdischarge . ............ ... ... .. ... 1028.4
Group 2 .. . 407.10
Group -3 ... .. 408.3.6, 408.6.2
Light,natural .. ... o o i 1204
Occupantload ............. ... ...t 1004.7
Parking garage,open .................. 406.5.5
Unlimited area building ............ 507.2, 507.2.1
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HISTORY NOTE APPENDIX

2019 California Building Code
Title 24, Part 2, California Code of Regulations (CCR)

HISTORY:

For prior code history, see the History Note Appendix to the
California Building Code 2016 Triennial Edition, effective
January 1, 2017.

1. BSC 02/18, HCD 03/18, DSA-SS/CC 02/18, DSA/AC
01/18, SFM 01/18, OSHPD 02/18 and OSHPD 03/18,
CDPH 01/18, SLC 01/18, BSCC 01/18 -- Adoption of
the 2018 edition of the International Building Code
published by the International Code Council, for incor-
poration into the 2019 California Building Code, CCR
Title 24, Part 2 with amendments for state-regulated
occupancies effective on January 1, 2020.
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