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PREFACE

This document is Part 2 of 12 parts of the official triennial compilation and publication of the adoptions, amendments
and repeal of administrative regulations to California Code of Regulations, Title 24, also referred to as the California
Building Standards Code. This Part is known as the California Building Code.

The California Building Standards Code is published in its entirety every three years by order of the California legisla-
ture, with supplements published in intervening years. The California legislature delegated authority to various state
agencies, boards, commissions and departments to create building regulations to implement the State’s statutes. These
building regulations or standards, have the same force of law, and take effect 180 days after their publication unless oth-
erwise stipulated. The California Building Standards Code applies to occupancies in the State of California as anno-
tated.

A city, county or city and county may establish more restrictive building standards reasonably necessary because of
local climatic, geological or topographical conditions. Findings of the local condition(s) and the adopted local building
standard(s) must be filed with the California Building Standards Commission to become effective and may not be effec-
tive sooner than the effective date of this edition of California Building Standards Code. Local building standards that
were adopted and applicable to previous editions of the California Building Standards Code do not apply to this edition
without appropriate adoption and the required filing.

Should you find publication (e.g., typographical) errors or inconsistencies in this code or wish to offer comments
toward improving its format, please address your comments to:

California Building Standards Commission
2525 Natomas Park Drive, Suite 130

Sacramento, CA 95833–2936

Phone: (916) 263–0916
Fax: (916) 263–0959

Web Page: www.bsc.ca.gov
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The 2010 California Building Standards Code (Code) was developed through the outstanding collaborative efforts of the Depart-
ment of Housing and Community Development, the Division of State Architect, the Office of the State Fire Marshal, the Office of
Statewide Health Planning and Development, the California Energy Commission, and the Building Standards Commission (Com-
mission).

This collaborative effort included the assistance of the Commission’s Code Advisory Committees and many other volunteers that
worked tirelessly to assist the Commission in the production of this Code.

Governor Arnold Schwarzenegger

Members of the Building Standards Commission

Acting Secretary Tom Sheehy – Chair

Isam Hasenin – Vice-Chair Christina Jamison
James Barthman Stephen Jensen
Craig Dailey Michael Paravagna
Susan Dowty Richard Sawhill
Tony Hoffman Steven Winkel

David Walls – Executive Director
Thomas Morrison – Deputy Executive Director

For questions on California state agency amendments; please refer to the contact list on the following page.
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California Code of Regulations, Title 24

California Agency Information Contact List

California Energy Commission

Energy Hotline. . . . . . . . . . . . . . . . . . . . . . . . (800) 772-3300
or (916) 654-5106

Building Efficiency Standards
Appliance Efficiency Standards
Compliance Manual/Forms

California State Lands Commission

Marine Oil Terminals . . . . . . . . . . . . . . . . . . (562) 499-6317

California State Library

Resources and Information . . . . . . . . . . . . . . (916) 654-0261
Government Publication Section . . . . . . . . . . (916) 654-0069

Corrections Standards Authority

Local Adult Jail Standards . . . . . . . . . . . . . . (916) 324-1914
Local Juvenile Facility Standards . . . . . . . . . (916) 324-1914

Department of Consumer Affairs—Acupuncture Board

Office Standards . . . . . . . . . . . . . . . . . . . . . . (916) 445-3021

Department of Consumer Affairs—Board of Pharmacy

Pharmacy Standards . . . . . . . . . . . . . . . . . . . (916) 574-7900

Department of Consumer Affairs—Bureau of Barbering
and Cosmetology

Barber and Beauty Shop and. . . . . . . . . . . . . (916) 574-7570
College Standards . . . . . . . . . . . . . . . . . . . (800) 952-5210

Department of Consumer Affairs—Bureau of Home
Furnishings and Thermal Insulation

Insulation Testing Standards . . . . . . . . . . . . . (916) 574-2041

Department of Consumer Affairs—Structural Pest
Control Board

Structural Standards . . . . . . . . . . . . . . . . . . . (800) 737-8188
(916) 561-8708

Department of Consumer Affairs—Veterinary
Medical Board

Veterinary Hospital Standards. . . . . . . . . . . . (916) 263-2610

Department of Food and Agriculture

Meat & Poultry Packing Plant Standards . . . (916) 654-1447
Dairy Standards. . . . . . . . . . . . . . . . . . . . . . . (916) 654-1447

Department of Public Health

Organized Camps Standards . . . . . . . . . . . . . (916) 449-5661
Public Swimming Pools Standards . . . . . . . . (916) 449-5693
Asbestos Standards . . . . . . . . . . . . . . . . . . . . (510) 620-2874

Department of Housing and Community Development

Residential—Hotels, Motels, Apartments
Single-Family Dwellings . . . . . . . . . . . . . . (916) 445-9471

Permanent Structures in Mobilehome
and Special Occupancy Parks . . . . . . . . . . (916) 445-9471

Factory-Built Housing, Manufactured
Housing and Commercial Modular . . . . . . (916) 445-3338

Mobilehomes—Permits & Inspections
Northern Region. . . . . . . . . . . . . . . . . . . . . (916) 255-2501
Southern Region. . . . . . . . . . . . . . . . . . . . . (951) 782-4420

Employee Housing Standards . . . . . . . . . . . . (916) 445-9471

Department of Water Resources

Gray Water Installations Standards . . . . . . . (916) 651-9667

Division of the State Architect—Access Compliance

Access Compliance Standards. . . . . . . . . . . . (916) 445-8100

Division of the State Architect—Structural Safety

Public Schools Standards . . . . . . . . . . . . . . . (916) 445-8100
Essential Services Building Standards . . . . . (916) 445-8100
Community College Standards . . . . . . . . . . . (916) 445-8100

Division of the State Architect—State Historical
Building Safety Board

Alternative Building Standards . . . . . . . . . . . (916) 445-8100

Office of Statewide Health Planning and Development

Hospital Standards . . . . . . . . . . . . . . . . . . . . (916) 440-8356
Skilled Nursing Facility Standards . . . . . . . . (916) 440-8356
Clinic Standards . . . . . . . . . . . . . . . . . . . . . . (916) 440-8356
Permits. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (916) 440-8356

Office of the State Fire Marshal

Code Development and Analysis . . . . . . . . . . (916) 445-8200
Fire Safety Standards. . . . . . . . . . . . . . . . . . . (916) 445-8200
Fireplace Standards. . . . . . . . . . . . . . . . . . . . (916) 445-8200
Day-Care Centers Standards. . . . . . . . . . . . . (916) 445-8200
Exit Standards . . . . . . . . . . . . . . . . . . . . . . . . (916) 445-8200
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How to Distinguish Between Model Code Language
and

California Amendments

To distinguish between model code language and the incorporated California amendments, including exclusive California stan-
dards, California amendments will appear in italic font print.

[BSC] This is an example of a state agency acronym used to identify an adoption or amendment by the agency. The acronyms will
appear at California Amendments and in the Matrix Adoption Tables. Sections 1.2 through 1.14 in Chapter 1, Division 1 of this
code, explain the used acronyms, the application of state agency adoptions to building occupancies or building features, the
enforcement agency as designated by state law (may be the state adopting agency or local building or fire official), the authority in
state law for the state agency to make the adoption, and the specific state law being implemented by the agency’s adoption. The fol-
lowing acronyms are used in Title 24 to identify the state adopting agency making an adoption.

Legend of Acronyms of Adopting State Agencies
BSC California Building Standards Commission (see Section 1.2)

SFM Office of the State Fire Marshal (see Section 1.11)

HCD 1 Department of Housing and Community Development (see Section 1.8.2.1.1)

HCD 2 Department of Housing and Community Development (see Section 1.8.2.1.3)

HCD 1/AC Department of Housing and Community Development (see Section 1.8.2.1.2)

DSA-AC Division of the State Architect-Access Compliance (see Section 1.9.1)

DSA-SS Division of the State Architect-Structural Safety (see Section 1.9.2)

DSA-SS/CC Division of the State Architect-Structural Safety/Community Colleges
(see Section 1.9.2.2)

OSHPD 1 Office of Statewide Health Planning and Development (see Section 1.10.1)

OSHPD 2 Office of Statewide Health Planning and Development (see Section 1.10.2)

OSHPD 3 Office of Statewide Health Planning and Development (see Section 1.10.3)

OSHPD 4 Office of Statewide Health Planning and Development (see Section 1.10.4)

CSA Corrections Standards Authority (see Section 1.3)

DPH Department of Public Health (see Section 1.7)

AGR Department of Food and Agriculture (see Section 1.6)

CEC California Energy Commission
(see Section 100 in Part 2, the California Energy Code)

CA Department of Consumer Affairs (see Section 1.6):
Board of Barbering and Cosmetology
Board of Examiners in Veterinary Medicine
Board of Pharmacy
Acupuncture Board
Bureau of Home Furnishings
Structural Pest Control Board

SL State Library (see Section 1.12)

SLC State Lands Commission (see Section 1.14)

DWR Department of Water Resources (see Section 1.12 of Chapter 1 of the California
Plumbing Code in Part 2 of Title 24)

The state agencies are available to answer questions about their adoptions. Contact information is provided on page iv of this code.

To learn more about the use of this code refer to pages xvii and xviii. Training materials on the application and use of this code are
available at the website of the California Building Standards Commission www.bsc.ca.gov.

2010 CALIFORNIA BUILDING CODE JANUARY 1, 2011 ERRATA xv
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Symbols in the margins indicate the status of code changes as follows:

This symbol indicates that a change has been made to a California amendment.

This symbol indicates deletion of California amendment language.

This symbol indicates that a change has been made to International Code Council model language.

This symbol indicates deletion of International Code Council model language.

xvi JANUARY 1, 2011 ERRATA 2010 CALIFORNIA BUILDING CODE

>

⏐

➡
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California Matrix Adoption Tables

Format of the California Matrix Adoption Tables
The matrix adoption tables, which follow, show the user which state agencies have adopted and/or amended given sections of the
model code. The building application determines which state agency’s adoptions apply. See Sections 1.2 through 1.14 for building
applications and enforcement responsibilities.

Agencies are grouped together, based on either local or state enforcement responsibilities. For example, regulations from SFM
are enforced both at the state and local levels; therefore, SFM is listed twice in each adoption table indicating state enforcement
responsibilities and local enforcement responsibilities.

The side headings identify the scope of state agencies’ adoption as follows:

Adopt the entire IBC chapter without state amendments.
If there is an “X” under a particular state agency’s acronym on this row; this means that particular state agency has adopted the entire
model code chapter without any state amendments.

Example:

Adopt the entire IBC chapter as amended, state-amended sections are listed below:
If there is an “X” under a particular state agency’s acronym on this row, it means that particular state agency has adopted the entire
model code chapter; with state amendments.

Each state-amended section that the agency has added to that particular chapter is listed. There will be an “X” in the column, by
that particular section, under the agency’s acronym, as well as an “X” by each section that the agency has adopted.

Example:

2010 CALIFORNIA BUILDING CODE JANUARY 1, 2011 ERRATA xvii

CHAPTER 2 – DEFINITIONS AND ABBREVIATIONS

Adopting agency
BSC SFM

HCD DSA OSHPD

CSA DPH AGR DWR CA SL SLC1 2 1-AC AC SS SS/CC 1 2 3 4

Adopt entire chapter X

Adopt entire chapter as amended
(amended sections listed below) S A M P L E

Adopt only those sections that
are listed below

Chapter/Section

CHAPTER 2 – DEFINITIONS AND ABBREVIATIONS

Adopting agency
BSC SFM

HCD DSA OSHPD

CSA DPH AGR DWR CA SL SLC1 2 1-AC AC SS SS/CC 1 2 3 4

Adopt entire chapter

Adopt entire chapter as amended
(amended sections listed below) X

Adopt only those sections that
are listed below S A M P L E

Chapter/Section

202 X
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Adopt only those sections that are listed below:
If there is an “X” under a particular state agency’s acronym on this row, it means that particular state agency is adopting only specific
model code or state-amended sections within this chapter. There will be an “X” in the column under the agency’s acronym, as well
as an “X” by each section that the agency has adopted.

Example:
CHAPTER 2 – DEFINITIONS AND ABBREVIATIONS

Adopting agency
BSC SFM

HCD DSA OSHPD

CSA DPH AGR DWR CA SL SLC1 2 1-AC AC SS SS/CC 1 2 3 4

Adopt entire chapter

Adopt entire chapter as
amended (amended sections
listed below)

Adopt only those sections
that are listed below X X S A M P L E

Chapter 1

202 X X S A M P L E

202 X X C O N T.

203 X X

203 X X

xviii JANUARY 1, 2011 ERRATA 2010 CALIFORNIA BUILDING CODE
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1609.4.1 Wind directions and sectors. For each selected
wind direction at which the wind loads are to be evaluated,
the exposure of the building or structure shall be determined
for the two upwind sectors extending 45 degrees (0.79 rad)
either side of the selected wind direction. The exposures in
these two sectors shall be determined in accordance with
Sections 1609.4.2 and 1609.4.3 and the exposure resulting
in the highest wind loads shall be used to represent winds
from that direction.

1609.4.2 Surface roughness categories. A ground surface
roughness within each 45-degree (0.79 rad) sector shall be
determined for a distance upwind of the site as defined in
Section 1609.4.3 from the categories defined below, for the
purpose of assigning an exposure category as defined in
Section 1609.4.3.

Surface Roughness B. Urban and suburban areas,
wooded areas or other terrain with numerous closely
spaced obstructions having the size of single-family
dwellings or larger.

Surface Roughness C. Open terrain with scattered
obstructions having heights generally less than 30 feet
(9144 mm). This category includes flat open country,
grasslands, and all water surfaces in hurricane-prone
regions.

Surface Roughness D. Flat, unobstructed areas and
water surfaces outside hurricane-prone regions. This
category includes smooth mud flats, salt flats and unbro-
ken ice.

1609.4.3 Exposure categories. An exposure category shall
be determined in accordance with the following:

Exposure B. Exposure B shall apply where the ground
surface roughness condition, as defined by Surface
Roughness B, prevails in the upwind direction for a dis-
tance of at least 2,600 feet (792 m) or 20 times the height
of the building, whichever is greater.

Exception: For buildings whose mean roof height is
less than or equal to 30 feet (9144 mm), the upwind dis-
tance is permitted to be reduced to 1,500 feet (457 m).

Exposure C. Exposure C shall apply for all cases where
Exposures B or D do not apply.

Exposure D. Exposure D shall apply where the ground
surface roughness, as defined by Surface Roughness D,
prevails in the upwind direction for a distance of at least
5,000 feet (1524 m) or 20 times the height of the build-
ing, whichever is greater. Exposure D shall extend inland
from the shoreline for a distance of 600 feet (183 m) or 20
times the height of the building, whichever is greater.

1609.5 Roof systems.

1609.5.1 Roof deck. The roof deck shall be designed to
withstand the wind pressures determined in accordance
with ASCE 7.

1609.5.2 Roof coverings. Roof coverings shall comply
with Section 1609.5.1.

Exception: Rigid tile roof coverings that are air perme-
able and installed over a roof deck complying with Sec-

tion 1609.5.1 are permitted to be designed in accordance
with Section 1609.5.3.

Asphalt shingles installed over a roof deck complying
with Section 1609.5.1 shall comply with the wind-resis-
tance requirements of Section 1507.2.7.1.

1609.5.3 Rigid tile. Wind loads on rigid tile roof coverings
shall be determined in accordance with the following equa-
tion:

Ma = qhCLbLLa[1.0 – GCp] (Equation 16-33)

For SI: Ma =
[ ]q C bLL GCh L a p10

1 000

.

,

−

where:

b = Exposed width, feet (mm) of the roof tile.

CL = Lift coefficient. The lift coefficient for concrete and
clay tile shall be 0.2 or shall be determined by test in
accordance with Section 1716.2.

GCp = Roof pressure coefficient for each applicable roof
zone determined from Chapter 6 of ASCE 7. Roof
coefficients shall not be adjusted for internal pres-
sure.

L = Length, feet (mm) of the roof tile.

La = Moment arm, feet (mm) from the axis of rotation to
the point of uplift on the roof tile. The point of uplift
shall be taken at 0.76L from the head of the tile and
the middle of the exposed width. For roof tiles with
nails or screws (with or without a tail clip), the axis
of rotation shall be taken as the head of the tile for
direct deck application or as the top edge of the bat-
ten for battened applications. For roof tiles fastened
only by a nail or screw along the side of the tile, the
axis of rotation shall be determined by testing. For
roof tiles installed with battens and fastened only by
a clip near the tail of the tile, the moment arm shall
be determined about the top edge of the batten with
consideration given for the point of rotation of the
tiles based on straight bond or broken bond and the
tile profile.

Ma = Aerodynamic uplift moment, feet-pounds (N-mm)
acting to raise the tail of the tile.

qh = Wind velocity pressure, psf (kN/m2) determined
from Section 6.5.10 of ASCE 7.

Concrete and clay roof tiles complying with the following
limitations shall be designed to withstand the aerodynamic
uplift moment as determined by this section.

1. The roof tiles shall be either loose laid on battens,
mechanically fastened, mortar set or adhesive set.

2. The roof tiles shall be installed on solid sheathing
which has been designed as components and clad-
ding.

3. An underlayment shall be installed in accordance
with Chapter 15.

2010 CALIFORNIA BUILDING CODE JANUARY 1, 2011 ERRATA 27
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4. The tile shall be single lapped interlocking with a
minimum head lap of not less than 2 inches (51 mm).

5. The length of the tile shall be between 1.0 and 1.75
feet (305 mm and 533 mm).

6. The exposed width of the tile shall be between 0.67
and 1.25 feet (204 mm and 381 mm).

7. The maximum thickness of the tail of the tile shall not
exceed 1.3 inches (33 mm).

8. Roof tiles using mortar set or adhesive set systems
shall have at least two-thirds of the tile’s area free of
mortar or adhesive contact.

1609.6 Alternate all-heights method. The alternate wind
design provisions in this section are simplifications of the
ASCE 7 Method 2—Analytical Procedure.

1609.6.1 Scope. As an alternative to ASCE 7 Section 6.5,
the following provisions are permitted to be used to deter-
mine the wind effects on regularly shaped buildings, or
other structures that are regularly shaped, which meet all of
the following conditions:

1. The building or other structure is less than or equal to
75 feet (22 860 mm) in height with a height-to-least-
width ratio of 4 or less, or the building or other struc-
ture has a fundamental frequency greater than or
equal to 1 hertz.

2. The building or other structure is not sensitive to
dynamic effects.

3. The building or other structure is not located on a site
for which channeling effects or buffeting in the wake
of upwind obstructions warrant special consideration.

4. The building shall meet the requirements of a simple
diaphragm building as defined in ASCE 7 Section
6.2, where wind loads are only transmitted to the main
wind-force-resisting system (MWFRS) at the dia-
phragms.

5. For open buildings, multispan gable roofs, stepped
roofs, sawtooth roofs, domed roofs, roofs with slopes
greater than 45 degrees (0.79 rad), solid free-standing
walls and solid signs, and rooftop equipment, apply
ASCE 7 provisions.

1609.6.1.1 Modifications. The following modifications
shall be made to certain subsections in ASCE 7: in Sec-
tion 1609.6.2, symbols and notations that are specific to
this section are used in conjunction with the symbols and
notations in ASCE 7 Section 6.3.

1609.6.2 Symbols and notations. Coefficients and vari-
ables used in the alternative all-heights method equations
are as follows:

Cnet = Net-pressure coefficient based on Kd [(G) (Cp) –
(GCpi)], in accordance with Table 1609.6.2(2).

G = Gust effect factor for rigid structures in accordance
with ASCE 7 Section 6.5.8.1.

Kd = Wind directionality factor in accordance with
ASCE 7 Table 6-4.

Pnet = Design wind pressure to be used in determination
of wind loads on buildings or other structures or
their components and cladding, in psf (kN/m2).

qs = Wind stagnation pressure in psf (kN/m2) in accor-
dance with Table 1609.6.2(1).

1609.6.3 Design equations. When using the alternative
all-heights method, the MWFRS, and components and clad-
ding of every structure shall be designed to resist the effects
of wind pressures on the building envelope in accordance
with Equation 16-34.

Pnet = qs Kz Cnet [IKzt] (Equation 16-34)

Design wind forces for the MWFRS shall not be less than
10 psf (0.48 kN/m2) multiplied by the area of the structure
projected on a plane normal to the assumed wind direction
(see ASCE 7 Section 6.1.4 for criteria). Design net wind
pressure for components and cladding shall not be less than
10 psf (0.48 kN/m2) acting in either direction normal to the
surface.

1609.6.4 Design procedure. The MWFRS and the compo-
nents and cladding of every building or other structure shall
be designed for the pressures calculated using Equation
16-34.

1609.6.4.1 Main wind-force-resisting systems. The
MWFRS shall be investigated for the torsional effects
identified in ASCE 7 Figure 6-9.

1609.6.4.2 Determination of Kz and Kzt. Velocity pres-
sure exposure coefficient, Kz, shall be determined in
accordance with ASCE 7 Section 6.5.6.6 and the topo-
graphic factor, Kzt, shall be determined in accordance
with ASCE 7 Section 6.5.7.

1. For the windward side of a structure, Kzt and Kz

shall be based on height z.

2. For leeward and sidewalls, and for windward and
leeward roofs, Kzt and Kz shall be based on mean
roof height h.

28 JANUARY 1, 2011 ERRATA 2010 CALIFORNIA BUILDING CODE
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TABLE 1609.6.2(1)
WIND STAGNATION PRESSURE (qs) AT STANDARD HEIGHT OF 33 FEETa

BASIC WIND SPEED (mph) 85 90 100 105 110 120 125 130 140 150 160 170

PRESSURE, qs (psf) 18.5 20.7 25.6 28.2 31.0 36.9 40.0 43.3 50.2 57.6 65.5 74.0

For SI: 1 foot = 304.8 mm, 1 mph = 0.44 m/s, 1 psf = 47.88 Pa.
a. For basic wind speeds not shown, use qs = 0.00256 V2.
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TABLE 1609.6.2(2)
NET PRESSURE COEFFICIENTS, Cnet

a, b

STRUCTURE OR
PART THEREOF DESCRIPTION Cnet FACTOR

1. Main wind-
force-resisting
frames and systems

Walls:

Enclosed Partially enclosed

+ Internal
pressure

- Internal
pressure

+ Internal
pressure

- Internal
pressure

Windward wall 0.43 0.73 0.11 1.05

Leeward wall -0.51 -0.21 -0.83 0.11

Sidewall -0.66 -0.35 -0.97 -0.04

Parapet wall
Windward 1.28 1.28

Leeward -0.85 -0.85

Roofs: Enclosed Partially enclosed

Wind perpendicular to ridge + Internal
pressure

- Internal
pressure

+ Internal
pressure

- Internal
pressure

Leeward roof or flat roof -0.66 -0.35 -0.97 -0.04

Windward roof slopes:

Slope = 2:12 (10°)
Condition 1 -1.09 -0.79 -1.41 -0.47

Condition 2 -0.28 0.02 -0.60 0.34

Slope = 4:12 (18°)
Condition 1 -0.73 -0.42 -1.04 -0.11

Condition 2 -0.05 0.25 -0.37 0.57

Slope = 5:12 (23°)
Condition 1 -0.58 -0.28 -0.90 0.04

Condition 2 0.03 0.34 -0.29 0.65

Slope = 6:12 (27°)
Condition 1 -0.47 -0.16 -0.78 0.15

Condition 2 0.06 0.37 -0.25 0.68

Slope = 7:12 (30°)
Condition 1 -0.37 -0.06 -0.68 0.25

Condition 2 0.07 0.37 -0.25 0.69

Slope = 9:12 (37°)
Condition 1 -0.27 0.04 -0.58 0.35

Condition 2 0.14 0.44 -0.18 0.76

Slope = 12:12 (45°) 0.14 0.44 -0.18 0.76

Wind parallel to ridge and flat roofs -1.09 -0.79 -1.41 -0.47

Nonbuilding Structures: Chimneys, Tanks and Similar Structures:

h/D

1 7 25

Square (Wind normal to face) 0.99 1.07 1.53

Square (Wind on diagonal) 0.77 0.84 1.15

Hexagonal or Octagonal 0.81 0.97 1.13

Round 0.65 0.81 0.97

Open signs and lattice frameworks Ratio of solid to gross area

< 0.1 0.1 to 0.29 0.3 to 0.7

Flat 1.45 1.30 1.16

Round 0.87 0.94 1.08

(continued)
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TABLE 1609.6.2(2)—continued
NET PRESSURE COEFFICIENTS, Cnet

a, b

STRUCTURE OR
PART THEREOF DESCRIPTION Cnet FACTOR

2. Components and
cladding not in
areas of disconti-
nuity—roofs and
overhangs

Roof elements and slopes Enclosed Partially enclosed

Gable or hipped configurations (Zone 1)

Flat < Slope < 6:12 (27°) See ASCE 7 Figure 6-11C Zone 1

Positive
10 square feet or less 0.58 0.89

100 square feet or more 0.41 0.72

Negative
10 square feet or less -1.00 -1.32

100 square feet or more -0.92 -1.23

Overhang: Flat < Slope < 6:12 (27°) See ASCE 7 Figure 6-11B Zone 1

Negative

10 square feet or less -1.45

100 square feet or more -1.36

500 square feet or more -0.94

6:12 (27°) < Slope < 12:12 (45°) See ASCE 7 Figure 6-11D Zone 1

Positive
10 square feet or less 0.92 1.23

100 square feet or more 0.83 1.15

Negative
10 square feet or less -1.00 -1.32

100 square feet or more -0.83 -1.15

Monosloped configurations (Zone 1) Enclosed Partially enclosed

Flat < Slope < 7:12 (30°) See ASCE 7 Figure 6-14B Zone 1

Positive
10 square feet or less 0.49 0.81

100 square feet or more 0.41 0.72

Negative
10 square feet or less -1.26 -1.57

100 square feet or more -1.09 -1.40

Tall flat-topped roofs h > 60′ Enclosed Partially enclosed

Flat < Slope < 2:12 (10°) (Zone 1) See ASCE 7 Figure 6-17 Zone 1

Negative
10 square feet or less -1.34 -1.66

500 square feet or more -0.92 -1.23

(continued)
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2. Special inspections are not required for building com-
ponents unless the design involves the practice of pro-
fessional engineering or architecture as defined by
applicable state statutes and regulations governing
the professional registration and certification of engi-
neers or architects.

3. Unless otherwise required by the building official,
special inspections are not required for Group U
occupancies that are accessory to a residential occu-
pancy including, but not limited to, those listed in
Section 312.1.

4. [HCD 1] The provisions of Health and Safety Code
Division 13, Part 6 and the California Code of Regu-
lations, Title 25, Division 1, Chapter 3, commencing
with Section 3000, shall apply to the construction and
inspection of factory-built housing as defined in
Health and Safety Code Section 19971.

1704.1.1 Statement of special inspections. The applicant
shall submit a statement of special inspections prepared by
the registered design professional in responsible charge in
accordance with Section 107.1 Chapter 1, Division II, as a
condition for permit issuance. This statement shall be in
accordance with Section 1705.

Exceptions:

1. A statement of special inspections is not required
for structures designed and constructed in accor-
dance with the conventional construction provi-
sions of Section 2308. [OSHPD 2] Not permitted
by OSHPD.

2. The statement of special inspections is permitted
to be prepared by a qualified person approved by
the building official for construction not designed
by a registered design professional.

1704.1.2 Report requirement. Special inspectors shall
keep records of inspections. The special inspector shall fur-
nish inspection reports to the building official, and to the
registered design professional in responsible charge.
Reports shall indicate that work inspected was or was not
completed in conformance to approved construction docu-
ments. Discrepancies shall be brought to the immediate
attention of the contractor for correction. If they are not cor-
rected, the discrepancies shall be brought to the attention of
the building official and to the registered design profes-
sional in responsible charge prior to the completion of that
phase of the work. A final report documenting required spe-
cial inspections and correction of any discrepancies noted in
the inspections shall be submitted at a point in time agreed
upon prior to the start of work by the applicant and the
building official.

1704.2 Inspection of fabricators. Where fabrication of struc-
tural load-bearing members and assemblies is being performed
on the premises of a fabricator’s shop, special inspection of the
fabricated items shall be required by this section and as
required elsewhere in this code.

1704.2.1 Fabrication and implementation procedures.
The special inspector shall verify that the fabricator main-
tains detailed fabrication and quality control procedures that

provide a basis for inspection control of the workmanship
and the fabricator’s ability to conform to approved con-
struction documents and referenced standards. The special
inspector shall review the procedures for completeness and
adequacy relative to the code requirements for the fabrica-
tor’s scope of work.

Exception: Special inspections as required by Section
1704.2 shall not be required where the fabricator is
approved in accordance with Section 1704.2.2.

1704.2.2 Fabricator approval. Special inspections
required by Section 1704 are not required where the work is
done on the premises of a fabricator registered and approved
to perform such work without special inspection. Approval
shall be based upon review of the fabricator’s written proce-
dural and quality control manuals and periodic auditing of
fabrication practices by an approved special inspection
agency. At completion of fabrication, the approved fabrica-
tor shall submit a certificate of compliance to the building
official stating that the work was performed in accordance
with the approved construction documents.

1704.3 Steel construction. The special inspections for steel
elements of buildings and structures shall be as required by
Section 1704.3 and Table 1704.3.

Exceptions:

1. Special inspection of the steel fabrication process
shall not be required where the fabricator does not
perform any welding, thermal cutting or heating oper-
ation of any kind as part of the fabrication process. In
such cases, the fabricator shall be required to submit a
detailed procedure for material control that demon-
strates the fabricator’s ability to maintain suitable
records and procedures such that, at any time during
the fabrication process, the material specification,
grade and mill test reports for the main stress-carrying
elements are capable of being determined.

2. The special inspector need not be continuously pres-
ent during welding of the following items, provided
the materials, welding procedures and qualifications
of welders are verified prior to the start of the work;
periodic inspections are made of the work in progress
and a visual inspection of all welds is made prior to
completion or prior to shipment of shop welding.

2.1. Single-pass fillet welds not exceeding 5/16 inch
(7.9 mm) in size.

2.2. Floor and roof deck welding.

2.3. Welded studs when used for structural dia-
phragm.

2.4. Welded sheet steel for cold-formed steel
members.

2.5. Welding of stairs and railing systems.

1704.3.1 Welding. Welding inspection and welding inspec-
tor qualification shall be in accordance with this section.

1704.3.1.1 Structural steel. Welding inspection and
welding inspector qualification for structural steel shall
be in accordance with AWS D1.1.
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STRUCTURAL TESTS AND SPECIAL INSPECTIONS

TABLE 1704.3
REQUIRED VERIFICATION AND INSPECTION OF STEEL CONSTRUCTION

VERIFICATION AND INSPECTION CONTINUOUS PERIODIC
REFERENCED
STANDARDa IBC REFERENCE

1. Material verification of high-strength bolts, nuts and
washers:

a.Identification markings to conform to ASTM
standards specified in the approved
construction documents. ⎯ X

AISC 360,
Section A3.3 and
applicable ASTM
material standards

b.Manufacturer’s certificate of compliance
required. — X — —

2. Inspection of high-strength bolting:

a.Snug-tight joints. — X

AISC 360,
Section M2.5 1704.3.3

b.Pretensioned and slip-critical joints using
turn-of-nut with matchmarking, twist-off bolt or
direct tension indicator methods of installation.

— X

c.Pretensioned and slip-critical joints using
turn-of-nut without matchmarking or calibrated
wrench methods of installation.

X —

3. Material verification of structural steel and
cold-formed steel deck:

a.For structural steel, identification markings to
conform to AISC 360. — X AISC 360,

Section M5.5

b. For other steel, identification markings to conform
to ASTM standards specified in the approved
construction documents.

— X Applicable ASTM
material standards

c.Manufacturer’s certified test reports. — X

4. Material verification of weld filler materials:

a.Identification markings to conform to AWS
specification in the approved construction
documents. ⎯ X

AISC 360,
Section A3.5 and
applicable AWS
A5 documents

⎯

b.Manufacturer’s certificate of compliance required. ⎯ X — —

5. Inspection of welding:

a.Structural steel and cold-formed steel deck:

1) Complete and partial joint penetration groove
welds. X ⎯

AWS D1.1 1704.3.1

2) Multipass fillet welds. X ⎯

3) Single-pass fillet welds > 5/16″ X ⎯

4) Plug and slot welds. X —

5) Single-pass fillet welds ≤ 5/16″ ⎯ X

6) Floor and roof deck welds. — X AWS D1.3

(continued)
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5. Concrete cover for reinforcement measured from
the inside face of the wall shall not be less than 3/4

inch (19.1 mm). Concrete cover for reinforcement
measured from the outside face of the wall shall
not be less than 11/2 inches (38 mm) for No. 5 bars
and smaller, and not less than 2 inches (51 mm) for
larger bars.

6. Concrete shall have a specified compressive
strength, f c, of not less than 2,500 psi (17.2 MPa).

7. The unfactored axial load per linear foot of wall
shall not exceed 1.2 t f c where t 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
walls designed using Table 1807.1.6.2 shall be sub-
ject to the following limitations:

1. Seismic Design Categories A and B. No addi-
tional seismic requirements, except provide
reinforcement around openings in accordance
with Section 1909.6.3.

2. Seismic Design Categories C, D, E and F.
Tables shall not be used except as allowed for
plain concrete members in Section 1908.1.8.

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

1. 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.

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

3. The specified 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/ACI 530.1/ASCE 6, Arti-
cle 3.4.B.8 of the specified location.

4. Grout shall comply with Section 2103.12.

5. Concrete masonry units shall comply with
ASTM C 90.

6. Clay masonry units shall comply with ASTM C
652 for hollow brick, except compliance with
ASTM C 62 or ASTM C 216 shall be permitted
where solid masonry units are installed in accor-
dance with Table 1807.1.6.3(1) for plain
masonry.
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TABLE 1807.1.6.3(1)
PLAIN MASONRY FOUNDATION WALLSa, b, c

MAXIMUM WALL HEIGHT
(feet)

MAXIMUM UNBALANCED
BACKFILL HEIGHTe(feet)

MINIMUM NOMINAL WALL THICKNESS (inches)

Design lateral soil loada (psf per foot of depth)

30f 45f 60

7

4 (or less)
5
6
7

8
8

10
12

8
10
12

10 (solidc)

8
10

10 (solidc)
10 (solidc)

8

4 (or less)
5
6
7
8

8
8

10
12

10 (solidc)

8
10
12

12 (solidc)
12 (solidc)

8
12

12 (solidc)
Note d
Note d

9

4 (or less)
5
6
7
8
9f

8
8
12

12 (solidc)
12 (solidc)

Note d

8
10
12

12 (solidc)
Note d
Note d

8
12

12 (solidc)
Note d
Note d
Note d

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157kPa/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.
c. Solid grouted hollow units or solid masonry units.
d. A design in compliance with Chapter 21 or reinforcement in accordance with Table 1807.1.6.3(2) is required.
e. For height of unbalanced backfill, see Section 1807.1.2.
f. 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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7. Masonry units shall be laid in running bond and
installed with Type M or S mortar in accordance
with Section 2103.8.

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

9. At least 4 inches (102 mm) of solid masonry shall
be provided at girder supports at the top of hol-
low masonry unit foundation walls.

10. Corbeling of masonry shall be in accordance
with Section 2104.2. 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 at least 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 maxi-
mum 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 reinforce-
ment. 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), alternative reinforcing
bar sizes and spacings having an equivalent cross-sec-
tional area of reinforcement per linear foot (mm) of
wall shall be permitted to be used, provided the spacing
of reinforcement does not exceed 72 inches (1829 mm)
and reinforcing bar sizes do not exceed No. 11.

184 JANUARY 1, 2011 ERRATA 2010 CALIFORNIA BUILDING CODE
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TABLE 1807.1.6.3(2)
8-INCH MASONRY FOUNDATION WALLS WITH REINFORCEMENT WHERE d 5 INCHESa, b, c

MAXIMUM WALL HEIGHT
(feet-inches)

MAXIMUM UNBALANCED
BACKFILL HEIGHTd

(feet-inches)

MINIMUM VERTICAL REINFORCEMENT-BAR SIZE AND SPACING (inches)

Design lateral soil loada (psf per foot of depth)

30e 45e 60

7-4

4-0 (or less)
5-0
6-0
7-4

#4 at 48
#4 at 48
#4 at 48
#5 at 48

#4 at 48
#4 at 48
#5 at 48
#6 at 48

#4 at 48
#4 at 48
#5 at 48
#7 at 48

8-0 4-0 (or less)
5-0
6-0
7-0
8-0

#4 at 48
#4 at 48
#4 at 48
#5 at 48
#5 at 48

#4 at 48
#4 at 48
#5 at 48
#6 at 48
#6 at 48

#4 at 48
#4 at 48
#5 at 48
#7 at 48
#7 at 48

8-8

4-0 (or less)
5-0
6-0
7-0
8-8e

#4 at 48
#4 at 48
#4 at 48
#5 at 48
#6 at 48

#4 at 48
#4 at 48
#5 at 48
#6 at 48
#7 at 48

#4 at 48
#5 at 48
#6 at 48
#7 at 48
#8 at 48

9-4

4-0 (or less)
5-0
6-0
7-0
8-0
9-4e

#4 at 48
#4 at 48
#4 at 48
#5 at 48
#6 at 48
#7 at 48

#4 at 48
#4 at 48
#5 at 48
#6 at 48
#7 at 48
#8 at 48

#4 at 48
#5 at 48
#6 at 48
#7 at 48
#8 at 48
#9 at 48

10-0

4-0 (or less)
5-0
6-0
7-0
8-0
9-0e

10-0e

#4 at 48
#4 at 48
#4 at 48
#5 at 48
#6 at 48
#7 at 48
#7 at 48

#4 at 48
#4 at 48
#5 at 48
#6 at 48
#7 at 48
#8 at 48
#9 at 48

#4 at 48
#5 at 48
#6 at 48
#7 at 48
#8 at 48
#9 at 48
#9 at 48

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot per foot = 0.157kPa/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.
c. 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.
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2. Load tests in accordance with Sect ion
1810.3.3.1.2, regardless of the load supported by
the element.

The design and installation of the deep foundation ele-
ments shall be under the direct supervision of a regis-
tered design professional knowledgeable in the field of
soil mechanics and deep foundations who shall submit a
report to the building official stating that the elements 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.

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 displace-
ment per blow at the ultimate load. Allowable loads
shall be verified by load tests in accordance with Sec-
tion 1810.3.3.1.2. The formula or wave equation load
shall be determined for gravity-drop or power-actu-
ated 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 offi-
cial. The introduction of fresh hammer cushion or pile
cushion material 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 founda-
tion 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 D 1143 or ASTM D 4945. At least one
element shall be load tested in each area of uniform
subsoil conditions. Where required by the building
official, additional elements shall be load tested where
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TABLE 1810.3.2.6
ALLOWABLE STRESSES FOR MATERIALS USED IN DEEP FOUNDATION ELEMENTS

MATERIAL TYPE AND CONDITION MAXIMUM ALLOWABLE STRESS a

1. Concrete or grout in compressionb

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

0.4 f c
0.33 f c
0.3 f c
0.33 f c

0.33 f c - 0.27 fpc

2. Nonprestressed reinforcement in compression 0.4 fy ≤ 30,000 psi

3. Structural steel in compression
Cores within concrete-filled pipes or tubes
Pipes, tubes or H-piles, where justified in accordance with Section 1810.3.2.8
Pipes or tubes for micropiles
Other pipes, tubes or H-piles
Helical piles

0.5 Fy ≤ 32,000 psi
0.5 Fy ≤ 32,000 psi
0.4 Fy ≤ 32,000 psi

0.35 Fy ≤ 16,000 psi
0.6 Fy ≤ 0.5 Fu

4. Nonprestressed reinforcement in tension
Within micropiles
Other conditions

0.6 fy
0.5 fy ≤ 24,000 psi

5. Structural 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 Fy ≤ 32,000 psi
0.35 Fy ≤ 16,000 psi

0.6 Fy ≤ 0.5 Fu

6. Timber In accordance with the AF&PA NDS

a. f c is the specified compressive strength of the concrete or grout; fpc is the compressive stress on the gross concrete section due to effective prestress forces only; fy is
the specified yield strength of reinforcement; Fy is the specified minimum yield stress of structural steel; Fu 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 cas-
ing shall be considered the concrete surface.
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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 1810.3.3.1.3 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 toler-
able total and differential settlements at design load in
accordance with Section 1810.2.3. In subsequent
installation of the balance of deep foundation ele-
ments, all elements shall be deemed to have a support-
ing 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 ele-
ment; are installed in similar subsoil conditions as the
test element; and, for driven elements, where the rate
of penetration (e.g., net displacement per blow) of
such elements is equal to or less than that of the test
element driven with the same hammer through a com-
parable driving distance.

1810.3.3.1.3 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% Criterion.

3. Butler-Hoy Criterion.

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

1810.3.3.1.4 Allowable frictional resistance. The
assumed frictional 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 a maximum of 500 psf (24 kPa), unless a
greater value is allowed by the building official on the
basis of a geotechnical investigation as specified in
Section 1803 or a greater value is substantiated by a
load test in accordance with Section 1810.3.3.1.2.
Frictional resistance and 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 analy-
sis based on a minimum factor of safety of three or by
load tests conducted in accordance with ASTM D
3689. 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 D 3689, divided
by a factor of safety of two.

Exception: Where uplift is due to wind or seismic
loading, the minimum factor of safety shall be two

where capacity is determined by an analysis and
one and one-half where capacity is determined by
load tests.

1810.3.3.1.6 Uplift capacity of grouped deep foun-
dation elements. For grouped deep foundation ele-
ments subjected to uplift, the allowable working uplift
load for the group shall be calculated by an approved
method of analysis. Where the deep foundation ele-
ments in the group are placed at a center-to-center
spacing of at least 2.5 times the least horizontal
dimension of the largest single element, the allowable
working uplift load for the group is permitted to be
calculated as the lesser of:

1. The proposed individual uplift working 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.

1810.3.3.1.7 Load-bearing capacity. Deep founda-
tion elements shall develop ultimate load capacities of
at least twice the design working loads in the desig-
nated load-bearing layers. Analysis shall show that no
soil layer underlying the designated load-bearing lay-
ers causes the load-bearing capacity 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, Pa, of helical piles shall be determined as
follows:

Pa = 0.5 Pu (Equation 18-4)

where Pu 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.

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

3. Ultimate capacity determined from load tests.

4. Ultimate axial capacity of pile shaft.

5. Ultimate axial capacity of pile shaft couplings.

6. 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 foun-
dation element or a group thereof shall be determined by
an approved method of analysis or by lateral load tests to
at least 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 the lower of the top of foundation ele-
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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 in
accordance with Section 1613, precast prestressed
piles shall have transverse reinforcement in accor-
dance with the following:

1. Requirements in ACI 318, Chapter 21, 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 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 cur-
vature plus three times the least pile dimension.

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 dimension,
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 12.14.3 of ACI 318.

5. Where the transverse reinforcement consists of
circular spirals, the volumetric ratio of spiral
transverse reinforcement in the ductile region
shall comply with the following:

ρ s =0.25(f ′c /fyh)(Ag /Ach – 1.0)
[0.5 + 1.4P/(f ′c Ag)]

(Equation 18-6)

but not less than:

ρ s = 0.12(f ′c /fyh) [0.5 + 1.4P/(f ′c Ag)]
� 0.12 f ′c / fyh

(Equation 18-7)

and need not exceed:

ρ s = 0.021 (Equation 18-8)

where:

Ag = Pile cross-sectional area, square inches
(mm2).

Ach = Core area defined by spiral outside diam-
eter, square inches (mm2).

f ′c = Specified compressive strength of con-
crete, psi (MPa)

fyh = Yield strength of spiral reinforcement
� 85,000 psi (586 MPa).

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

ρs= Volumetric ratio (vol. spiral/ vol. core).

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

6. Where transverse reinforcement consists of rect-
angular hoops and cross ties, the total cross-sec-
tional area of lateral transverse reinforcement in
the ductile region with spacing, s, and perpen-
dicular dimension, hc, shall conform to:

Ash = 0.3s hc (f ′c /fyh)(Ag /Ach – 1.0)
[0.5 + 1.4P/(f ′c Ag)]

(Equation 18-9)

but not less than:

Ash = 0.12s hc (f ′c /fyh) [0.5 + 1.4P/(f ′c Ag)]

(Equation 18-10)

where:

fyh = � 70,000 psi (483 MPa).

hc = Cross-sectional dimension of pile core
measured center to center of hoop rein-
forcement, inch (mm).

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

Ash = Cross-sectional area of tranverse rein-
forcement, square inches (mm2).

f ′c = Specified compressive strength of con-
crete, psi (MPa).

The hoops and cross ties shall be equivalent to
deformed bars not less than No. 3 in size. Rectangular
hoop ends shall terminate at a corner with seismic
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
reinforcing shall be provided.

1810.3.9 Cast-in-place deep foundations. Cast-in-place
deep foundation elements shall be designed and detailed in
accordance with Sections 1810.3.9.1 through 1810.3.9.6.

1810.3.9.1 Design cracking moment. The design
cracking moment (φMn) for a cast-in-place deep founda-
tion element not enclosed by a structural steel pipe or
tube shall be determined using the following equation:

φM f Sn c m= ′ ×3 (Equation 18-11)

For SI: φM f Sn c m= ′ ×0 25.

where:
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f ′c = Specified compressive strength of concrete or
grout, psi (MPa)

Sm = Elastic section modulus, neglecting reinforce-
ment and casing, cubic inches (mm3)

1810.3.9.2 Required reinforcement. Where subject to
uplift or where the required moment strength determined
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.

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 semifluid
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 semi-
fluid state, and the concrete cover requirement
is permitted to be reduced to 2 inches (51 mm),
provided the construction method can be dem-
onstrated to the satisfaction of the building offi-
cial.

1810.3.9.4 Seismic reinforcement. Where a structure is
assigned to Seismic Design Category C, reinforcement
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 lat-
eral support in accordance with Section
1810.2.1.

2. Isolated deep foundation elements supporting
posts and bracing from decks and patios appur-
tenant to 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 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 occu-
pancies 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 Section
1810.3.9.1 exceeds the required moment
strength determined using the load combina-
tions with overstrength factor in Section
12.4.3.2 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 Section
1810.3.9.4.2 shall be permitted to be limited to
the top 3 feet (914 mm) of deep foundation ele-
ments 10 feet (3048 mm) or less in depth sup-
porting Group R-3 and U occupancies of
Seismic Design Category D, not exceeding two
stories of light-frame construction.

1810.3.9.4.1 Seismic reinforcement in Seismic
Design Category C. For structures assigned to Seis-
mic Design Category C in accordance with Section
1613, cast-in-place deep foundation elements shall be
reinforced as specified in this section. Reinforcement
shall be provided where required by analysis.

A minimum of four longitudinal bars, with a mini-
mum longitudinal reinforcement ratio of 0.0025, shall
be provided for throughout the minimum reinforced
length of the element as defined below starting at the
top of the element. The minimum reinforced length of
the element shall be taken as the greatest of the fol-
lowing:

1. One-third of the element length;

2. A distance of 10 feet (3048 mm);

3. Three times the least element dimension; and

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

Transverse reinforcement shall consist of closed
ties or spirals with a minimum 3/8 inch (9.5 mm) diam-
eter. Spacing of transverse reinforcement shall not
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CHAPTER 19

CONCRETE

SECTION 1901
GENERAL

1901.1 Scope. The provisions of this chapter shall govern the
materials, quality control, design and construction of concrete
used in structures.

1901.1.1 Application. The scope of application of Chapter
19 is as follows:

Community college buildings regulated by the Division
of the State Architect-Structural Safety/Community Col-
leges (DSA-SS/CC), as listed in Section 1.9.2.2.

1901.1.2 Amendments in this chapter. DSA-SS/CC adopts
this chapter and all amendments.

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

Division of the State Architect-Structural Safety/
Community Colleges:

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

1901.1.3 Reference to other chapters. [DSA-SS/CC]
Where reference within this chapter is made to sections in
Chapters 17 and 18, the provisions in Chapters 17A, and
18A, respectively, shall apply instead.

1901.1.4 Amendments. [DSA-SS/CC] See Section 1916 for
additional requirements applicable to community colleges.

1901.2 Plain and reinforced concrete. Structural concrete
shall be designed and constructed in accordance with the
requirements of this chapter and ACI 318 as amended in Sec-
tion 1908 of this code. Except for the provisions of Sections
1904 and 1910, the design and construction of slabs on grade
shall not be governed by this chapter unless they transmit verti-
cal loads or lateral forces from other parts of the structure to the
soil.

1901.3 Source and applicability. The format and subject mat-
ter of Sections 1902 through 1907 of this chapter are patterned
after, and in general conformity with, the provisions for struc-
tural concrete in ACI 318.

1901.4 Construction documents. The construction docu-
ments for structural concrete construction shall include:

1. The specified compressive strength of concrete at the
stated ages or stages of construction for which each
concrete element is designed.

2. The specified strength or grade of reinforcement.

3. The size and location of structural elements, reinforce-
ment and anchors.

4. Provision for dimensional changes resulting from
creep, shrinkage and temperature.

5. The magnitude and location of prestressing forces.

6. Anchorage length of reinforcement and location and
length of lap splices.

7. Type and location of mechanical and welded splices of
reinforcement.

8. Details and location of contraction or isolation joints
specified for plain concrete.

9. Minimum concrete compressive strength at time of
posttensioning.

10. Stressing sequence for posttensioning tendons.

11. For structures assigned to Seismic Design Category D,
E or F, a statement if slab on grade is designed as a
structural diaphragm (see Section 21.12.3.4 of ACI
318).

1901.5 Special inspection. The special inspection of concrete
elements of buildings and structures and concreting operations
shall be as required by Chapter 17.

SECTION 1902
DEFINITIONS

1902.1 General. The words and terms defined in ACI 318
shall, for the purposes of this chapter and as used elsewhere in
this code for concrete construction, have the meanings shown
in ACI 318 as modified by Section 1908.1.1.

SECTION 1903
SPECIFICATIONS FOR TESTS AND MATERIALS

1903.1 General. Materials used to produce concrete, concrete
itself and testing thereof shall comply with the applicable stan-
dards listed in ACI 318. Where required, special inspections
and tests shall be in accordance with Chapter 17.

1903.2 Glass fiber reinforced concrete. Glass fiber rein-
forced concrete (GFRC) and the materials used in such con-
crete shall be in accordance with the PCI MNL 128 standard.
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SECTION 1904
DURABILITY REQUIREMENTS

1904.1 Water-cementitious materials ratio. Where maximum
water-cementitious materials ratios are specified in ACI 318,
they shall be calculated in accordance with ACI 318, Section 4.1.

1904.2 Exposure categories and classes. Concrete shall be
assigned to exposure classes in accordance with ACI 318, Sec-
tion 4.2, based on:

1. Exposure to freezing and thawing in a moist condition or
deicer chemicals;

2. Exposure to sulfates in water or soil;

3. Exposure to water where the concrete is intended to have
low permeability; and

4. Exposure to chlorides from deicing chemicals, salt,
saltwater, brackish water, seawater or spray from these
sources, where the concrete has steel reinforcement.

1904.3 Concrete properties. Concrete mixtures shall conform
to the most restrictive maximum water-cementitious materials
ratios and minimum specified concrete compressive strength
requirements of ACI 318, Section 4.3, based on the exposure
classes assigned in Section 1904.2.

Exception: For occupancies and appurtenances thereto in
Group R occupancies that are in buildings less than four
stories above grade plane, normal-weight aggregate con-
crete is permitted to comply with the requirements of Table
1904.3 based on the weathering classification (freezing and
thawing) determined from Figure 1904.3 in lieu of the
requirements of ACI 318, Table 4.3.1.

1904.4 Freezing and thawing exposures. Concrete that will
be exposed to freezing and thawing, in the presence of mois-
ture, with or without deicing chemicals being present, shall
comply with Sections 1904.4.1 and 1904.4.2.

1904.4.1 Air entrainment. Concrete exposed to freezing
and thawing while moist shall be air entrained in accordance
with ACI 318, Section 4.4.1.

1904.4.2 Deicing chemicals. For concrete exposed to
freezing and thawing in the presence of moisture and
deicing chemicals, the maximum weight of fly ash, other
pozzolans, silica fume or slag that is included in the con-
crete shall not exceed the percentages of the total weight of
cementitious materials permitted by ACI 318, Section
4.4.2.

1904.5 Alternative cementitious materials for sulfate expo-
sure. Alternative combinations of cementitious materials for use
in sulfate-resistant concrete to those listed in ACI 318, Table
4.3.1 shall be permitted in accordance with ACI 318, Section
4.5.1.

SECTION 1905
CONCRETE QUALITY, MIXING AND PLACING

1905.1 General. The required strength and durability of con-
crete shall be determined by compliance with the proportion-
ing, testing, mixing and placing provisions of Sections
1905.1.1 through 1905.13.

1905.1.1 Strength. Concrete shall be proportioned to pro-
vide an average compressive strength as prescribed in Sec-
tion 1905.3 and shall satisfy the durability criteria of Section
1904. Concrete shall be produced to minimize the frequency
of strengths below f c as prescribed in Section 1905.6.3. For
concrete designed and constructed in accordance with this
chapter, f c shall not be less than 2,500 psi (17.22 MPa). No
maximum specified compressive strength shall apply unless
restricted by a specific provision of this code or ACI 318.

1905.2 Selection of concrete proportions. Concrete propor-
tions shall be determined in accordance with the provisions of
ACI 318, Section 5.2.

1905.3 Proportioning on the basis of field experience
and/or trial mixtures. Concrete proportioning determined on
the basis of field experience and/or trial mixtures shall be done
in accordance with ACI 318, Section 5.3.
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TABLE 1904.3
MINIMUM SPECIFIED COMPRESSIVE STRENGTH (f c)

TYPE OR LOCATION OF CONCRETE CONSTRUCTION

MINIMUM SPECIFIED COMPRESSIVE STRENGTH (f c at 28 days, psi)

Negligible exposure Moderate exposure Severe exposure

Basement wallsc and foundations not exposed to the weather 2,500 2,500 2,500a

Basement slabs and interior slabs on grade, except garage floor slabs 2,500 2,500 2,500a

Basement wallsc, foundation walls, exterior walls and other vertical
concrete surfaces exposed to the weather 2,500 3,000b 3,000b

Driveways, curbs, walks, patios, porches, carport slabs, steps and
other flatwork exposed to the weather, and garage floor slabs 2,500 3,000b, d 3,500b, d

For SI: 1 pound per square inch = 0.00689 MPa.
a. Concrete in these locations that can be subjected to freezing and thawing during construction shall be of air-entrained concrete in accordance with Section

1904.4.1.
b. Concrete shall be air entrained in accordance with Section 1904.4.1.
c. Structural plain concrete basement walls are exempt from the requirements for exposure conditions of Section 1904.3 (see Section 1909.6.1).
d. For garage floor slabs where a steel trowel finish is used, the total air content required by Section 1904.4.1 is permitted to be reduced to not less than 3 percent, pro-

vided the minimum specified compressive strength of the concrete is increased to 4,000 psi.
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TABLE 2105.2.2.1.1
COMPRESSIVE STRENGTH OF CLAY MASONRY

NET AREA COMPRESSIVE STRENGTH
OF CLAY MASONRY UNITS (psi) NET AREA COMPRESSIVE

STRENGTH OF MASONRY
(psi)Type M or S mortar Type N mortar

1,700 2,100 1,000

3,350 4,150 1,500

4,950 6,200 2,000

6,600 8,250 2,500

8,250 10,300 3,000

9,900 — 3,500

11,500 — 4,000

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

2105.2.2.1.2 Concrete masonry. The compressive
strength of masonry shall be determined based on the
strength of the unit and type of mortar specified using
Table 2105.2.2.1.2, provided:

1. Units are sampled and tested to verify
compliance with ASTM C 55 or ASTM C 90.

2. Thickness of bed joints does not exceed 5/8 inch
(15.9 mm).

3. For grouted masonry, the grout meets one of the
following requirements:

3.1. Grout conforms to Article 2.2 of TMS
602/ACI 530.1/ASCE 6.

3.2. Minimum grout compressive strength
equals or exceeds f m but not less than
2,000 psi (13.79 MPa). The compres-
sive strength of grout shall be deter-
mined in accordance with ASTM C
1019.

TABLE 2105.2.2.1.2
COMPRESSIVE STRENGTH OF CONCRETE MASONRY

NET AREA COMPRESSIVE STRENGTH OF
CONCRETE MASONRY UNITS (psi)

NET AREA
COMPRESSIVE
STRENGTH OF

MASONRY (psi)aType M or S mortar Type N mortar

1,250 1,300 1,000

1,900 2,150 1,500

2,800 3,050 2,000

3,750 4,050 2,500

4,800 5,250 3,000

For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689MPa.
a. For units less than 4 inches in height, 85 percent of the values listed.

2105.2.2.1.3 AAC masonry. The compressive
strength of AAC masonry shall be based on the
strength of the AAC masonry unit only and the fol-
lowing shall be met:

1. Units conform to ASTM C 1386.

2. Thickness of bed joints does not exceed 1/8 inch
(3.2 mm).

3. For grouted masonry, the grout meets one of the
following requirements:

3.1. Grout conforms to Article 2.2 of TMS
602/ACI 530.1/ASCE 6.

3.2. Minimum grout compressive strength
equals or exceeds f AAC but not less than
2,000 psi (13.79 MPa). The compres-
sive strength of grout shall be deter-
mined in accordance with ASTM C
1019.

2105.2.2.2 Prism test method.

2105.2.2.2.1 General. The compressive strength of
clay and concrete masonry shall be determined by the
prism test method:

1. Where specified in the construction documents.

2. Where masonry does not meet the requirements
for application of the unit strength method in
Section 2105.2.2.1.

2105.2.2.2.2 Number of prisms per test. A prism
test shall consist of three prisms constructed and
tested in accordance with ASTM C 1314.

2105.3 Testing prisms from constructed masonry. When
approved by the building official, acceptance of masonry that
does not meet the requirements of Section 2105.2.2.1 or
2105.2.2.2 shall be permitted to be based on tests of prisms cut
from the masonry construction in accordance with Sections
2105.3.1, 2105.3.2 and 2105.3.3.

2105.3.1 Prism sampling and removal. A set of three
masonry prisms that are at least 28 days old shall be saw cut
from the masonry for each 5,000 square feet (465 m2) of the
wall area that is in question but not less than one set of three
masonry prisms for the project. The length, width and height
dimensions of the prisms shall comply with the requirements
of ASTM C 1314. Transporting, preparation and testing of
prisms shall be in accordance with ASTM C 1314.

2105.3.2 Compressive strength calculations. The com-
pressive strength of prisms shall be the value calculated in
accordance ASTM C 1314, except that the net cross-sec-
tional area of the prism shall be based on the net mortar bed-
ded area.

2105.3.3 Compliance. Compliance with the requirement
for the specified compressive strength of masonry, f m, shall
be considered satisfied provided the modified compressive
strength equals or exceeds the specified f m. Additional test-
ing of specimens cut from locations in question shall be per-
mitted.

SECTION 2106
SEISMIC DESIGN

2106.1 Seismic design requirements for masonry. Masonry
structures and components shall comply with the requirements
in Section 1.17 of TMS 402/ACI 530/ASCE 5 depending on
the structure’s seismic design category as determined in Sec-
tion 1613.
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SECTION 2107
ALLOWABLE STRESS DESIGN

2107.1 General. The design of masonry structures using
allowable stress design shall comply with Section 2106 and the
requirements of Chapters 1 and 2 of TMS 402/ACI 530/ASCE
5 except as modified by Sections 2107.2 through 2107.5.

2107.2 TMS 402/ACI 530/ASCE 5, Section 2.1.2, load com-
binations. Delete Section 2.1.2.1.

2107.3 TMS 402/ACI 530/ASCE 5, Section 2.1.9.7.1.1, lap
splices. Modify Section 2.1.9.7.1.1 as follows:

2.1.9.7.1.1 The minimum length of lap splices for reinforc-
ing bars in tension or compression, ld, shall be

ld = 0.002dbfs (Equation 21-1)

For SI: ld = 0.29db fs

but not less than 12 inches (305 mm). In no case shall the
length of the lapped splice be less than 40 bar diameters.

where:

db = Diameter of reinforcement, inches (mm).

fs = Computed stress in reinforcement due to design
loads, psi (MPa).

In regions of moment where the design tensile stresses in
the reinforcement are greater than 80 percent of the allow-
able steel tension stress, Fs, the lap length of splices shall be
increased not less than 50 percent of the minimum required
length. Other equivalent means of stress transfer to accom-
plish the same 50 percent increase shall be permitted. Where
epoxy coated bars are used, lap length shall be increased by
50 percent.

2107.4 TMS 402/ACI 530/ASCE 5, Section 2.1.9.7, splices
of reinforcement. Modify Section 2.1.9.7 as follows:

2.1.9.7 Splices of reinforcement. Lap splices, welded
splices or mechanical splices are permitted in accordance
with the provisions of this section. All welding shall conform
to AWS D1.4. Welded splices shall be of ASTM A706 steel
reinforcement. Reinforcement larger than No. 9 (M #29)
shall be spliced using mechanical connections in accordance
with Section 2.1.9.7.3.

2107.5 TMS 402/ACI 530/ASCE 5, Section 2.3.6, maximum
bar size. Add the following to Chapter 2:

2.3.6 Maximum bar size. The bar diameter shall not exceed
one-eighth of the nominal wall thickness and shall not
exceed one-quarter of the least dimension of the cell, course
or collar joint in which it is placed.

SECTION 2108
STRENGTH DESIGN OF MASONRY

2108.1 General. The design of masonry structures using
strength design shall comply with Section 2106 and the

requirements of Chapters 1 and 3 of TMS 402/ACI 530/ASCE
5, except as modified by Sections 2108.2 through 2108.3.

Exception: AAC masonry shall comply with the require-
ments of Chapter 1 and Appendix A of TMS 402/ACI
530/ASCE 5.

2108.2 TMS 402/ACI 530/ASCE 5, Section 3.3.3.3 develop-
ment. Modify the second paragraph of Section 3.3.3.3 as follows:

The required development length of reinforcement shall
be determined by Equation (3-16), but shall not be less than
12 inches (305 mm) and need not be greater than 72 db.

2108.3 TMS 402/ACI 530/ASCE 5, Section 3.3.3.4, splices.
Modify items (b) and (c) of Section 3.3.3.4 as follows:

3.3.3.4 (b). A welded splice shall have the bars butted and
welded to develop at least 125 percent of the yield strength,
ƒy , of the bar in tension or compression, as required. Welded
splices shall be of ASTM A 706 steel reinforcement.
Welded splices shall not be permitted in plastic hinge zones
of intermediate or special reinforced walls or special
moment frames of masonry.

3.3.3.4 (c). Mechanical splices shall be classified as Type 1
or 2 according to Section 21.2.6.1 of ACI 318. Type 1
mechanical splices shall not be used within a plastic hinge
zone or within a beam-column joint of intermediate or spe-
cial reinforced masonry shear walls or special moment
frames. Type 2 mechanical splices are permitted in any loca-
tion within a member.

SECTION 2109
EMPIRICAL DESIGN OF MASONRY

2109.1 General. Empirically designed masonry shall conform
to the requirements of Chapter 5 of TMS 402/ACI 530/ASCE
5, except where otherwise noted in this section.

2109.1.1 Limitations. The use of empirical design of
masonry shall be limited as noted in Section 5.1.2 of TMS
402/ACI 530/ASCE 5. The use of dry-stacked, surface-
bonded masonry shall be prohibited in Occupancy Category
IV structures. In buildings that exceed one or more of the
limitations of Section 5.1.2 of TMS 402/ACI 530/ASCE 5,
masonry shall be designed in accordance with the engi-
neered design provisions of Section 2101.2.1, 2101.2.2 or
2101.2.3 or the foundation wall provisions of Section
1807.1.5.

2109.2 Surface-bonded walls. Dry-stacked, surface-bonded
concrete masonry walls shall comply with the requirements of
Chapter 5 of TMS 402/ACI 530/ASCE 5, except where other-
wise noted in this section.

2109.2.1 Strength. Dry-stacked, surface-bonded concrete
masonry walls shall be of adequate strength and proportions
to support all superimposed loads without exceeding the
allowable stresses listed in Table 2109.2.1. Allowable
stresses not specified in Table 2109.2.1 shall comply with
the requirements of TMS 402/ACI 530/ASCE 5.
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2113.17 Inlet. Inlets to masonry chimneys shall enter from the
side. Inlets shall have a thimble of fireclay, rigid refractory
material or metal that will prevent the connector from pulling
out of the inlet or from extending beyond the wall of the liner.

2113.18 Masonry chimney cleanout openings. Cleanout
openings shall be provided within 6 inches (152 mm) of the
base of each flue within every masonry chimney. The upper
edge of the cleanout shall be located at least 6 inches (152
mm) below the lowest chimney inlet opening. The height of
the opening shall be at least 6 inches (152 mm). The cleanout
shall be provided with a noncombustible cover.

Exception: Chimney flues serving masonry fireplaces,
where cleaning is possible through the fireplace opening.

2113.19 Chimney clearances. Any portion of a masonry
chimney located in the interior of the building or within the
exterior wall of the building shall have a minimum airspace
clearance to combustibles of 2 inches (51 mm). Chimneys
located entirely outside the exterior walls of the building,
including chimneys that pass through the soffit or cornice,
shall have a minimum airspace clearance of 1 inch (25 mm).
The airspace shall not be filled, except to provide
fireblocking in accordance with Section 2113.20.

Exceptions:

1. Masonry chimneys equipped with a chimney lining
system listed and labeled for use in chimneys in con-
tact with combustibles in accordance with UL 1777,
and installed in accordance with the manufacturer’s
instructions, are permitted to have combustible mate-
rial in contact with their exterior surfaces.

2. Where masonry chimneys are constructed as part of
masonry or concrete walls, combustible materials
shall not be in contact with the masonry or concrete
wall less than 12 inches (305 mm) from the inside sur-
face of the nearest flue lining.

3. Exposed combustible trim and the edges of sheathing
materials, such as wood siding, are permitted to abut
the masonry chimney sidewalls, in accordance with
Figure 2113.19, provided such combustible trim or
sheathing is a minimum of 12 inches (305 mm) from
the inside surface of the nearest flue lining. Combusti-
ble material and trim shall not overlap the corners of
the chimney by more than 1 inch (25 mm).

2113.20 Chimney fireblocking. All spaces between chimneys
and floors and ceilings through which chimneys pass shall be
fireblocked with noncombustible material securely fastened in
place. The fireblocking of spaces between wood joists, beams
or headers shall be to a depth of 1 inch (25 mm) and shall only
be placed on strips of metal or metal lath laid across the spaces
between combustible material and the chimney.

SECTION 2114
ADDITIONAL REQUIREMENTS [DSA-SS/CC]

2114.1 General. In addition to the provisions of this chapter,
the following requirements shall apply to community college
buildings regulated by the Division of the State Archi-
tect-Structural Safety/Community Colleges (DSA-SS/CC).

2114.1.1 Prohibitions. The following design, systems and
materials are not permitted by DSA:

1. Unreinforced masonry

2. Autoclaved aerated concrete (AAC) masonry

3. Empirical design of masonry

4. Ordinary reinforced masonry shear walls

5. Intermediate reinforced masonry shear walls

6. Prestressed masonry shear walls

2114.2 Mortar. Mortar for use in masonry construction shall
conform to ASTM C 270 Type S or M, except for mortars listed
in Sections 2103.9 and 2103.10. Type S mortar conforming to
ASTM C 270 shall be used for glass unit masonry.

2114.3 Additives and Admixtures.

2114.3.1 General. Additives and admixtures to mortar or
grout shall not be used unless approved by the enforcement
agency.

2114.3.2 Antifreeze compounds. Antifreeze liquids, chlo-
ride salts or other such substances shall not be used in mor-
tar or grout.

2114.3.3 Air entrainment. Air-entraining substances shall
not be used in mortar or grout unless tests are conducted to
determine compliance with the requirements of this code.

2114.4 Tolerances. The maximum thickness of the initial bed
joint in fully grouted masonry walls shall not exceed 11/4 in.
(31.7 mm).

2114.5 Glass unit masonry. All mortar for glass unit masonry
contact surfaces shall be treated to ensure adhesion between
mortar and glass.

2114.6 Grouted masonry.

2114.6.1 General conditions. Prior to grouting, the grout
space shall be clean so that all spaces to be filled with grout
do not contain mortar projections greater than 1/4 inch (6.4
mm), mortar droppings and other foreign material.

Reinforcement shall be clean, properly positioned and
solidly embedded in the grout.

The grouting of any section of wall shall be completed in
one day with no interruptions greater than one hour. At the
time of laying, all masonry units shall be free of dust and dirt.
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Between grout pours, a horizontal construction joint
shall be formed by stopping all wythes at the same elevation
and with the grout stopping a minimum of 11/2 inches (38
mm) below a mortar joint, except at the top of the wall.
Where bond beams occur, the grout pour shall be stopped a
minimum of 1/2 inch (12.7 mm) below the top of the masonry.

The construction documents shall completely describe
grouting procedures, subject to approval of DSA.

2114.6.2 Construction requirements. Reinforcement and
embedded items shall be placed and securely anchored
against moving prior to grouting. Bolts shall be accurately
set with templates or by approved equivalent means and
held in place to prevent dislocation during grouting.

Grout shall be consolidated by mechanical vibration dur-
ing placement before loss of plasticity in a manner to fill the
grout space. Grout pours greater than 12 inches (300 mm)
in height shall be reconsolidated by mechanical vibration to
minimize voids due to water loss. Grout not mechanically
vibrated shall be puddled.

2114.7 Aluminum equipment. Grout shall not be handled nor
pumped utilizing aluminum equipment unless it can be demon-
strated with the materials and equipment to be used that there
will be no deleterious effect on the strength of the grout.

2114.8 Specified compressive strength. The specified com-
pressive strength, f m , assumed in design shall be not less than
1,500 psi (10.34 MPa) for all masonry construction using
materials and details of construction required herein. Testing
of the constructed masonry shall be provided in accordance
with Section 2105.4.

In no case shall the f m assumed in design exceed 3,000 psi
(20.68 MPa).

2114.9 Additional testing requirements.

2114.9.1 Mortar and grout tests. At the beginning of all
masonry work, at least one test sample of the mortar and
grout shall be taken on three successive working days and at
least at one-week intervals thereafter. They shall meet the
minimum strength requirement given in Sections 2103.8
and 2103.12 for mortar and grout, respectively. Additional
samples shall be taken whenever any change in materials or
job conditions occur, or whenever in the judgment of the
architect, structural engineer or the enforcement agency
such tests are necessary to determine the quality of the
material. When the prism test method of Section 2105.2.2.2
is used, the tests in this section are not required.

Test specimens for mortar and grout shall be made as set
forth in ASTM C 1586 and ASTM C 1019

2114.9.2 Prism test method.

2114.9.2.1 Number of prisms per test. Prior to the start
of construction, three prisms shall be constructed and
tested in accordance with ASTM C 1314. A set of three
masonry prisms shall be built during construction in
accordance with ASTM C 1314 for each 5,000 square feet
(465 m2) of wall area, but not less than one set of three
prisms for the project. Each set of prisms shall equal or
exceed f m.

2114.9.2.2 Testing prisms from constructed masonry.
Acceptance of masonry that does not meet the require-
ments of Sections 2105.2.2.1 or 2105.2.2.2 may be based
on prism tests conducted in accordance with Section
2105.3.

2114.9.3 Masonry core testing. Not less than two cores
shall be taken from each building for each 5,000 square feet
(465 m2) of the greater of the masonry wall area or the floor
area or fraction thereof. The architect or structural engi-
neer in responsible charge of the project or his or her repre-
sentative (inspector) shall select the areas for sampling.
Cores shall be a minimum of 3 3/4 inches (76 mm) in diame-
ter and shall be taken in such a manner as to exclude
masonry unit webs and reinforcing steel. The inspector of
record or testing agency shall inspect the coring of the
masonry walls.

Visual examination of all cores shall be made and the con-
dition of the cores reported. One half of the number of cores
taken shall be tested in shear. The shear test shall test both
joints between the grout core and the outside wythes or face
shells of the masonry. Shear testing apparatus shall be of a
design approved by the enforcement agency. Core samples
shall not be soaked before testing. The unit shear on the
cross section of the core shall not be less than 2.5 f m psi.

All cores shall be submitted to the laboratory for exami-
nation regardless of whether the core specimens failed dur-
ing cutting operation. The laboratory shall report the
location where each core was taken, the findings of their
visual examination of each core, identify which cores were
selected for shear testing and the results of the shear tests.

2114.10 Modifications to TMS 402/ACI 530/ASCE 5.

2114. 10.1 Modify TMS 402/ACI 530/ASCE 5, Section 1.17
as follows:

1. Minimum reinforcement requirements for masonry
walls. The total area of reinforcement in reinforced
masonry walls shall not be less than 0.003 times the
sectional area of the wall. Neither the horizontal nor
the vertical reinforcement shall be less than one third
of the total. Horizontal and vertical rebars shall be
spaced at not more than 24 inches (610 mm) center to
center. The minimum reinforcing shall be No. 4,
except that No. 3 bars may be used for ties and stir-
rups. Vertical wall steel shall have dowels of equal
size and equal matched spacing in all footings. Rein-
forcement shall be continuous around wall corners
and through intersections. Only reinforcement which
is continuous in the wall shall be considered in com-
puting the minimum area of reinforcement. Rein-
forcement with splices conforming to TMS 402/ACI
530/ASCE 5 as modified by Section 2107 shall be
considered as continuous reinforcement.

Horizontal reinforcement shall be provided in the
top of footings, at the top of wall openings, at roof and
floor levels, and at the top of parapet walls. For walls
12 inches (nominal) (305 mm) or more in thickness,
reinforcing shall be equally divided into two layers,
except where designed as retaining walls. Where
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SECTION 2105A
QUALITY ASSURANCE

2105A.1 General. A quality assurance program shall be used
to ensure that the constructed masonry is in compliance with
the construction documents.

The quality assurance program shall comply with the
inspection and testing requirements of Chapter 17A.

2105A.2 Acceptance relative to strength requirements.

2105A.2.1 Compliance with f m. Compressive strength of
masonry shall be considered satisfactory if the compressive
strength of each masonry wythe and grouted collar joint
equals or exceeds the value of f m for clay and concrete
masonry and requirements of Section 2105A.2.2 is satisfied.
For partially grouted clay and concrete masonry, the com-
pressive strength of both the grouted and ungrouted
masonry shall equal or exceed the applicable f m . The speci-
fied compressive strength, f m , assumed in design shall be
1,500 psi (10.34 MPa) for all masonry construction using
materials and details of construction required herein. Test-
ing of the constructed masonry shall be provided in accor-
dance with Section 2105A.4.

Exception: Subject to the approval of the enforcement
agency, higher values of f m may be used in the design of
reinforced grouted masonry and reinforced hollow-unit
masonry. The approval shall be based on prism test
results submitted by the architect or engineer which dem-
onstrate the ability of the proposed construction to meet
prescribed performance criteria for strength and stiff-
ness. The design shall assume that the reinforcement will
be placed in a location that will produce the largest
stresses within the tolerances allowed in Section
2104A.1.1 and shall take into account the mortar joint
depth. In no case shall the f m assumed in design exceed
3,000 psi (20.7 MPa).

Where an f m greater than 1,500 psi (10.34 MPa) is
approved, the architect or structural engineer shall
establish a method of quality control of the masonry con-
struction acceptable to the enforcement agency which
shall be described in the contract specifications. Compli-
ance with the requirements for the specified compressive
strength of masonry f m shall be provided in accordance
with Sections 2105A.2.2.2, 2105A.4 and 2105A.2.2.1.4.
Substantiation for the specified compressive strength
prior to the start of construction may be obtained in
accordance with Section 2105A.2.2.2.2.

2105A.2.2 Determination of compressive strength. The
compressive strength for each wythe shall be determined by
the unit strength method or by the prism test method as spec-
ified herein.

2105A.2.2.1 Unit strength method.

2105A.2.2.1.1 Clay masonry. The compressive
strength of masonry shall be determined based on the

strength of the units and the type of mortar specified
using Table 2105A.2.2.1.1, provided:

1. Units are sampled and tested to verify compli-
ance with ASTM C 62, ASTM C 216 or ASTM
C 652.

2. Thickness of bed joints does not exceed 5/8 inch
(15.9 mm).

3. For grouted masonry, the grout meets one of the
following requirements:

3.1. Grout conforms to Article 2.2 of TMS
602/ACI 530.1/ASCE 6.

3.2. Minimum grout compressive strength
equals or exceeds f m but not less than
2,000 psi (13.79 MPa). The compressive
strength of grout shall be determined in
accordance with ASTM C 1019.

TABLE 2105A.2.2.1.1
COMPRESSIVE STRENGTH OF CLAY MASONRY

NET AREA COMPRESSIVE STRENGTH
OF CLAY MASONRY UNITS (psi) NET AREA COMPRESSIVE

STRENGTH OF MASONRY
(psi)Type M or S mortar Type N mortar

1,700 2,100 1,000

3,350 4,150 1,500

4,950 6,200 2,000

6,600 8,250 2,500

8,250 10,300 3,000

9,900 — 3,500

11,500 — 4,000

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

2105A.2.2.1.2 Concrete masonry. The compressive
strength of masonry shall be determined based on the
strength of the unit and type of mortar specified using
Table 2105A.2.2.1.2, provided:

1. Units are sampled and tested to verify
compliance with ASTM C 55 or ASTM C 90.

2. Thickness of bed joints does not exceed 5/8 inch
(15.9 mm).

3. For grouted masonry, the grout meets one of the
following requirements:

3.1. Grout conforms to Article 2.2 of TMS
602/ACI 530.1/ASCE 6.

3.2. Minimum grout compressive strength
equals or exceeds f m but not less than
2,000 psi (13.79 MPa). The compres-
sive strength of grout shall be deter-
mined in accordance with ASTM C
1019.
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TABLE 2105A.2.2.1.2
COMPRESSIVE STRENGTH OF CONCRETE MASONRY

NET AREA COMPRESSIVE STRENGTH OF
CONCRETE MASONRY UNITS (psi)

NET AREA
COMPRESSIVE
STRENGTH OF

MASONRY (psi)aType M or S mortar Type N mortar

1,250 1,300 1,000

1,900 2,150 1,500

2,800 3,050 2,000

3,750 4,050 2,500

4,800 5,250 3,000

For SI: 1 inch = 25.4 mm, 1 pound per square inch = 0.00689MPa.
a. For units less than 4 inches in height, 85 percent of the values listed.

2105A.2.2.1.3 AAC masonry. Not permitted.

2105A.2.2.1.4 Mortar and grout tests. These tests are
to establish whether the masonry components meet
the specified component strengths. At the beginning of
all masonry work, at least one test sample of the mor-
tar and grout shall be taken on three successive work-
ing days and at least at one-week intervals thereafter.
They shall meet the minimum strength requirement
given in Sections 2103A.8 and 2103A.12 for mortar
and grout, respectively. Additional samples shall be
taken whenever any change in materials or job condi-
tions occur, or whenever in the judgment of the archi-
tect, structural engineer or the enforcement agency
such tests are necessary to determine the quality of the
material. When the prism test method of Section
2105A.2.2.2 is used, the tests in this section are not
required.

Test specimens for mortar and grout shall be made
as set forth in ASTM C 1586 and ASTM C 1019

2105A.2.2.2 Prism test method.

2105A.2.2.2.1 General. The compressive strength of
clay and concrete masonry shall be determined by the
prism test method prior to the start of construction
and during construction:

1. Where specified in the construction documents.

2. Where masonry does not meet the requirements
for application of the unit strength method in
Section 2105A.2.2.1.

3. Where required by Section 2105A.2.1.

2105A.2.2.2.2 Number of prisms per test. Prior to
the start of construction, a prism test shall consist of
five prisms constructed and tested in accordance with
ASTM C 1314. A set of three masonry prisms shall be
built during construction in accordance with ASTM C
1314 for each 5,000 square feet (465 m2) of wall area,
but not less than one set of three prisms for the project.
Each set of prisms shall equal or exceed f m.

2105A.3 Testing prisms from constructed masonry. When
approved by the building official, acceptance of masonry that
does not meet the requirements of Section 2105A.2.2.1,

2105A.2.2.2, 2105A.4 or 2105A.2.2.1.4 shall be permitted to
be based on tests of prisms cut from the masonry construction
in accordance with Sections 2105A.3.1, 2105A.3.2 and
2105A.3.3.

2105A.3.1 Prism sampling and removal. A set of three
masonry prisms that are at least 28 days old shall be saw cut
from the masonry for each 5,000 square feet (465 m2) of the
wall area that is in question but not less than one set of three
masonry prisms for the project. The length, width and
height dimensions of the prisms shall comply with the
requirements of ASTM C 1314. Transporting, preparation
and testing of prisms shall be in accordance with ASTM C
1314.

2105A.3.2 Compressive strength calculations. The com-
pressive strength of prisms shall be the value calculated in
accordance ASTM C 1314, except that the net cross-sec-
tional area of the prism shall be based on the net mortar bed-
ded area.

2105A.3.3 Compliance. Compliance with the requirement
for the specified compressive strength of masonry, f m, shall
be considered satisfied provided the modified compressive
strength equals or exceeds the specified f m. Additional test-
ing of specimens cut from locations in question shall be per-
mitted.

2105A.4 Masonry core testing. Not less than two cores shall be
taken from each building for each 5,000 square feet (465 m2) of
the greater of the masonry wall area or the floor area or frac-
tion thereof. The architect or structural engineer in responsible
charge of the project or his or her representative (inspector)
shall select the areas for sampling. Cores shall be a minimum
of 3 3/4 inches (76 mm) in diameter and shall be taken in such a
manner as to exclude masonry unit webs and reinforcing steel.
The inspector of record or testing agency shall inspect the cor-
ing of the masonry walls.

Visual examination of all cores shall be made and the condi-
tion of the cores reported. One half of the number of cores taken
shall be tested in shear. The shear test shall test both joints
between the grout core and the outside wythes or face shells of
the masonry. Shear testing apparatus shall be of a design
approved by the enforcement agency. Core samples shall not be
soaked before testing. The unit shear on the cross section of the
core shall not be less than 2.5 f m psi.

All cores shall be submitted to the laboratory for examina-
tion regardless of whether the core specimens failed during
cutting operation. The laboratory shall report the location
where each core was taken, the findings of their visual exami-
nation of each core, identify which cores were selected for
shear testing and the results of the shear tests.

SECTION 2106A
SEISMIC DESIGN

2106A.1 Seismic design requirements for masonry.
Masonry structures and components shall comply with the
requirements in Section 1.17 of TMS 402/ACI 530/ASCE 5
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in Section 2206.2. Steel placement plans shall include, at a
minimum, the following:

1. Listing of all applicable loads as stated in Section 2206.2
and used in the design of the steel joists and joist girders
as specified in the construction documents.

2. Profiles for nonstandard joist and joist girder configura-
tions (standard joist and joist girder configurations are as
indicated in the SJI catalog).

3. Connection requirements for:

3.1. Joist supports;

3.2. Joist girder supports;

3.3. Field splices; and

3.4. Bridging attachments.

4. Deflection criteria for live and total loads for non-SJI
standard joists.

5. Size, location and connections for all bridging.

6. Joist headers.

Steel joist placement plans do not require the seal and signa-
ture of the joist manufacturer’s registered design professional.

2206.5 Certification. At completion of manufacture, the steel
joist manufacturer shall submit a certificate of compliance in
accordance with Section 1704.2.2 stating that work was per-
formed in accordance with approved construction documents
and with SJI standard specifications.

SECTION 2207
STEEL CABLE STRUCTURES

2207.1 General. The design, fabrication and erection includ-
ing related connections, and protective coatings of steel cables
for buildings shall be in accordance with ASCE 19.

2207.2 Seismic requirements for steel cable. The design
strength of steel cables shall be determined by the provisions of
ASCE 19 except as modified by these provisions.

1. A load factor of 1.1 shall be applied to the prestress force
included in T3 and T4 as defined in Section 3.12.

2. In Section 3.2.1, Item (c) shall be replaced with “1.5 T3”
and Item (d) shall be replaced with “1.5 T4.”

SECTION 2208
STEEL STORAGE RACKS

2208.1 Storage racks. The design, testing and utilization of
industrial steel storage racks made of cold-formed or hot-rolled
steel structural members, shall be in accordance with the
RMI/ANSI MH 16.1. Where required by ASCE 7, the seismic
design of storage racks shall be in accordance with the provi-
sions of Section 15.5.3 of ASCE 7, except that items (1), (2)
and (3) of Section 15.5.3 of ASCE 7 do not apply when the rack
design satisfies RMI/ANSI MH 16.1.

SECTION 2209
COLD-FORMED STEEL

2209.1 General. The design of cold-formed carbon and
low-alloy steel structural members shall be in accordance with
AISI S100. The design of cold-formed stainless-steel struc-
tural members shall be in accordance with ASCE 8.
Cold-formed steel light-frame construction shall also comply
with Section 2210.

2209.2 Steel decks. The design and construction of
cold-formed steel decks shall be in accordance with this sec-
tion.

2209.2.1 Composite slabs on steel decks. Composite slabs
of concrete and steel deck shall be designed and constructed
in accordance with ASCE 3.

2209.2.2 Noncomposite steel floor decks. Noncomposite
steel floor decks shall be permitted to be designed and con-
structed in accordance with ANSI/SDI-NC1.0, as modified
in Section 2209.2.2.1.

2209.9.2.2.1 ANSI/SDI-NC1.0 Section 2.4B1. Replace
Section 2.4B1 of ANSI/SDI-NC1.0 with the following:

1. General: The design of the concrete slabs shall be
done in accordance with the ACI Building Code
Requirements for Reinforced Concrete. The mini-
mum concrete thickness above the top of the deck
shall be 11/2 inches (38 mm).

2209.2.3 Steel roof deck. Steel roof decks shall be permit-
ted to be designed and constructed in accordance with
ANSI/SDI-RD1.0.

SECTION 2210
COLD-FORMED STEEL

LIGHT-FRAME CONSTRUCTION
2210.1 General. The design and installation of structural
members and nonstructural members utilized in cold-formed
steel light-frame construction where the specified minimum
base steel thickness is between 0.0179 inches (0.455 mm) and
0.1180 inches (2.997 mm) shall be in accordance with AISI
S200 and Sections 2210.2 through 2210.7, as applicable.

2210.2 Header design. Headers, including box and back-
to-back headers, and double and single L-headers shall be
designed in accordance with AISI S212 or AISI S100.

2210.3 Trusses.

2210.3.1 Design. Cold-formed steel trusses shall be
designed in accordance with AISI S214, Sections 2210.3.1
through 2210.3.5 and accepted engineering practice.

2210.3.2 Truss design drawings. The truss design draw-
ings shall conform to the requirements of Section B2.3 of
AISI S214 and shall be provided with the shipment of
trusses delivered to the job site. The truss design drawings
shall include the details of permanent individual truss mem-
ber restraint/bracing in accordance with Section B6(a) or
B6(c) of AISI S214 where these methods are utilized to pro-
vide restraint/bracing.
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2210.3.3 Deferred submittals. AISI S214 Section B4.2
shall be deleted.

2210.3.4 Trussses spanning 60 feet or greater. The owner
shall contract with a registered design professional for the
design of the temporary installation restraint/bracing and
the permanent individual truss member restraint/bracing for
trusses with clear spans 60 feet (18 288 mm) or greater. Spe-
cial inspection of trusses over 60 feet (18 288 mm) in length
shall conform to Section 1704.

2210.3.5 Truss quality assurance. Trusses not part of a
manufacturing process that provides requirements for qual-
ity control done under the supervision of a third-party qual-
ity control agency, shall be manufactured in compliance
with Sections 1704.2 and 1704.3, as applicable.

2210.4 Wall stud design. Wall studs shall be designed in
accordance with either AISI S211 or AISI S100.

2210.5 Floor and roof system design. Framing for floor and
roof systems in buildings shall be designed in accordance with
either AISI S210 or AISI S100.

2210.6 Lateral design. Light-frame shear walls, diagonal
strap bracing that is part of a structural wall and diaphragms
used to resist wind, seismic and other in-plane lateral loads
shall be designed in accordance with AISI S213.

2210.7 Prescriptive framing. Detached one- and two-family
dwellings and townhouses, less than or equal to three stories
above grade plane, shall be permitted to be constructed in
accordance with AISI S230 subject to the limitations therein.

SECTION 2211
ADDITIONAL REQUIREMENTS [DSA-SS/CC]

2211.1 Connections.

2211.1.1 Welded splice. No welded splices shall be made
except those shown on approved plans. Welded butt splices
subject to tension greater than 33 percent of the expected
yield strength under the load combinations with
overstrength factors, shall have tapered transitions as
required per AWS D1.8 Clause 4.2.

2211.1.2 Consumables for welding.

2211.1.2.1 Seismic Force Resisting System (SFRS)
welds. All welds used in members and connections in the
SFRS shall be made with filler metals meeting the
requirements specified in AWS D1.8 Clause 6.3. AWS
D1.8 Clauses 6.3.5, 6.3.6, 6.3.7 and 6.3.8 shall apply
only to demand critical welds.

2211.1.2.2 Demand critical welds.Where welds are des-
ignated as demand critical, they shall be made with filler
metals meeting the requirements specified in AWS D1.8
Clause 6.3.

2211.1.3 Welded shear connectors. Where welded shear
connectors are used as part of the seismic force resisting

system their shear and tensile strength shall be reduced by
25 percent from the specified strengths given in AISC 360
Chapter I.

Exception: The 25 percent reduction is not necessary for
collector components in structures designed for load
combinations with overstrength factor.

2211.1.4 Column base plate. When shear and/or tensile
forces are intended to be transferred between column base
plates and anchor bolts, provision shall be made in the
design to eliminate the effects of oversized holes permitted
in base plates by AISC 360 by use of shear lugs and/or
welded shear transfer plates or other means acceptable to
the enforcement agency, when the oversized holes are larger
than the anchor bolt by more than 1/8 inch (3.2 mm). When
welded shear transfer plates and shear lugs or other means
acceptable to the enforcement agency are not used, the
anchor bolts shall be checked for the induced bending
stresses in combination with the shear stresses.

2211.2 Steel joists.

2211.2.1 Design approval. Joist and joist girder design cal-
culations and profiles with member sizes and connection
details, and joist placement plans shall be provided to the
enforcement agency and approved prior to joist fabrication,
in accordance with Title 24, Part 1. Joist and joist girder
design calculations and profiles with member sizes and con-
nection details shall bear the signature and stamp or seal of
the registered engineer or licensed architect responsible for
the joist design. Alterations to the approved joist and joist
girder design calculations and profiles with member sizes
and connection details, or to fabricated joists are subject to
the approval of the enforcement agency.

2211.2.2 Joist chord bracing. The chords of all joists shall
be laterally supported at all points where the chords change
direction.

2211.3 Cold-formed steel.

2211.3.1 Steel deck diaphragms. Diaphragm chord com-
pression and tension forces resulting from in-plane shear
shall be resisted by flange members and not by the steel deck
diaphragm. Reinforced structural concrete on steel deck fill
may be used to resist chord forces.

2211.4 Cold-formed steel light-frame construction.

2211.4.1 Trusses.

2211.4.1.1 Analysis submittals. Complete engineering
analysis and truss design drawings shall accompany the
construction documents submitted to the enforcement
agency for approval. When load testing is required, the
test report shall be submitted with the truss design draw-
ings and engineering analysis to the enforcement
agency.

2211.4.1.2 Deferred submittals. AISI Section B4.2 shall
not be deleted.
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2303.2.4 Labeling. Fire-retardant-treated lumber and wood
structural panels shall be labeled. The label shall contain the
following items:

1. The identification mark of an approved agency in
accordance with Section 1703.5.

2. Identification of the treating manufacturer.

3. The name of the fire-retardant treatment.

4. The species of wood treated.

5. Flame spread and smoke-developed index.

6. Method of drying after treatment.

7. Conformance with appropriate standards in accor-
dance with Sections 2303.2.5 through 2303.2.8.

8. For fire-retardant-treated wood exposed to weather,
damp or wet locations, include the words “No
increase in the listed classification when subjected to
the Standard Rain Test” (ASTM D 2898).

2303.2.5 Strength adjustments. Design values for
untreated lumber and wood structural panels, as specified
in Section 2303.1, shall be adjusted for fire-retar-
dant-treated wood. Adjustments to design values shall be
based on an approved method of investigation that takes
into consideration the effects of the anticipated tempera-
ture and humidity to which the fire-retardant-treated wood
will be subjected, the type of treatment and redrying proce-
dures.

2303.2.5.1 Wood structural panels. The effect of
treatment and the method of redrying after treatment,
and exposure to high temperatures and high humidities
on the flexure properties of fire-retardant-treated soft-
wood plywood shall be determined in accordance with
ASTM D 5516. The test data developed by ASTM D
5516 shall be used to develop adjustment factors, maxi-
mum loads and spans, or both, for untreated plywood
design values in accordance with ASTM D 6305. Each
manufacturer shall publish the allowable maximum
loads and spans for service as floor and roof sheathing
for its treatment.

2303.2.5.2 Lumber. For each species of wood that is
treated, the effects of the treatment, the method of
redrying after treatment and exposure to high tempera-
tures and high humidities on the allowable design prop-
erties of fire-retardant-treated lumber shall be
determined in accordance with ASTM D 5664. The test
data developed by ASTM D 5664 shall be used to
develop modification factors for use at or near room tem-
perature and at elevated temperatures and humidity in
accordance with ASTM D 6841. Each manufacturer
shall publish the modification factors for service at tem-
peratures of not less than 80°F (27°C) and for roof fram-
ing. The roof framing modification factors shall take into
consideration the climatological location.

2303.2.6 Exposure to weather, damp or wet locations.
Where fire-retardant-treated wood is exposed to weather,
or damp or wet locations, it shall be identified as “Exte-
rior” to indicate there is no increase in the listed flame

spread index as defined in Section 2303.2 when subjected
to ASTM D 2898.

2303.2.7 Interior applications. Interior fire-retar-
dant-treated wood shall have moisture content of not over
28 percent when tested in accordance with ASTM D 3201
procedures at 92-percent relative humidity. Interior
fire-retardant-treated wood shall be tested in accordance
with Section 2303.2.5.1 or 2303.2.5.2. Interior fire-retar-
dant-treated wood designated as Type A shall be tested in
accordance with the provisions of this section.

2303.2.8 Moisture content. Fire-retardant-treated wood
shall be dried to a moisture content of 19 percent or less for
lumber and 15 percent or less for wood structural panels
before use. For wood kiln dried after treatment (KDAT),
the kiln temperatures shall not exceed those used in kiln
drying the lumber and plywood submitted for the tests
described in Section 2303.2.5.1 for plywood and
2303.2.5.2 for lumber.

2303.2.9 Type I and II construction applications. See
Section 603.1 for limitations on the use of fire-retar-
dant-treated wood in buildings of Type I or II construction.

2303.3 Hardwood and plywood. Hardwood and decorative
plywood shall be manufactured and identified as required in
HPVA HP-1.

2303.4 Trusses.

2303.4.1 Design. Wood trusses shall be designed in accor-
dance with the provisions of this code and accepted engi-
neering practice. Members are permitted to be joined by
nails, glue, bolts, timber connectors, metal connector plates
or other approved framing devices.

2303.4.1.1 Truss design drawings. The written, graphic
and pictorial depiction of each individual truss shall be
provided to the building official for approval prior to
installation. Truss design drawings shall also be pro-
vided with the shipment of trusses delivered to the job
site. Truss design drawings shall include, at a minimum,
the information specified below:

1. Slope or depth, span and spacing;

2. Location of all joints and support locations;

3. Number of plies if greater than one;

4. Required bearing widths;

5. Design loads as applicable, including;

5.1. Top chord live load;

5.2. Top chord dead load;

5.3. Bottom chord live load;

5.4. Bottom chord dead load;

5.5. Additional loads and locations; and

5.6. Environmental design criteria and loads
(wind, rain, snow, seismic, etc.).

6. Other lateral loads, including drag strut loads;

7. Adjustments to wood member and metal connec-
tor plate design value for conditions of use;
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8. Maximum reaction force and direction, includ-
ing maximum uplift reaction forces where appli-
cable;

9. Metal-connector-plate type, size and thickness or
gage, and the dimensioned location of each metal
connector plate except where symmetrically
located relative to the joint interface;

10. Size, species and grade for each wood member;

11. Truss-to-truss connections and truss field assem-
bly requirements;

12. Calculated span-to-deflection ratio and maxi-
mum vertical and horizontal deflection for live
and total load as applicable;

13. Maximum axial tension and compression forces
in the truss members; and

14. Required permanent individual truss member
restraint location and the method and details of
restraint/bracing to be used in accordance with
Section 2303.4.1.2.

2303.4.1.2 Permanent individual truss member
restraint. Where permanent restraint of truss members
is required on the truss design drawings, it shall be
accomplished by one of the following methods:

1. Permanent individual truss member restraint/brac-
ing shall be installed using standard industry lat-
eral restraint/bracing details in accordance with
generally accepted engineering practice. Loca-
tions for lateral restraint shall be identified on the
truss design drawing.

2. The trusses shall be designed so that the buckling
of any individual truss member is resisted inter-
nally by the individual truss through suitable
means (i.e., buckling reinforcement by T-rein-
forcement or L-reinforcement, proprietary rein-
forcement, etc.). The buckling reinforcement of
individual members of the trusses shall be installed
as shown on the truss design drawing or on supple-
mental truss member buckling reinforcement
details provided by the truss designer.

3. A project-specific permanent individual truss
member restraint/bracing design shall be permit-
ted to be specified by any registered design profes-
sional.

2303.4.1.3 Trusses spanning 60 feet or greater. The
owner shall contract with any qualified registered design
professional for the design of the temporary installation
restraint/bracing and the permanent individual truss
member restraint/bracing for all trusses with clear spans
60 feet (18 288 mm) or greater.

2303.4.1.4 Truss designer. The individual or organiza-
tion responsible for the design of trusses.

2303.4.1.4.1 Truss design drawings. Where
required by the registered design professional, the
building official or the statutes of the jurisdiction in
which the project is to be constructed, each individual

truss design drawing shall bear the seal and signature
of the truss designer.

Exceptions:

1. Where a cover sheet and truss index sheet
are combined into a single sheet and
attached to the set of truss design drawings,
the single cover/truss index sheet is the only
document required to be signed and sealed
by the truss designer.

2. When a cover sheet and a truss index sheet
are separately provided and attached to the
set of truss design drawings, the cover sheet
and the truss index sheet are the only docu-
ments required to be signed and sealed by
the truss designer.

3. [DSA-SS, DSA-SS/CC and OSHPD 1, 2 &
4] Exceptions 1 and 2 are not permitted by
DSA or OSHPD.

2303.4.2 Truss placement diagram. The truss manufac-
turer shall provide a truss placement diagram that identifies
the proposed location for each individually designated truss
and references the corresponding truss design drawing. The
truss placement diagram shall be provided as part of the
truss submittal package, and with the shipment of trusses
delivered to the job site. Truss placement diagrams that
serve only as a guide for installation and do not deviate from
the permit submittal drawings shall not be required to bear
the seal or signature of the truss designer.

2303.4.3 Truss submittal package. The truss submittal
package provided by the truss manufacturer shall consist of
each individual truss design drawing, the truss placement
diagram, the permanent individual truss member restraint/
bracing method and details and any other structural details
germane to the trusses; and, as applicable, the cover/truss
index sheet.

2303.4.3.1 Additional requirements. [DSA-SS,
DSA-SS/CC and OSHPD 1, 2 & 4] In addition to Sec-
tions 2304.1 and 2304.2, the following requirements
apply:

1. Construction documents. The construction docu-
ments prepared by the registered engineer or
licensed architect for the project shall indicate all
requirements for the truss design, including:

1.1. Deflection criteria.

1. 2.Connection details to structural and
non-structural elements (e.g. nonbearing
partitions).

2. Requirements for approval. The truss design
drawings and engineering analysis shall be pro-
vided to the enforcement agency and approved
prior to truss fabrication, in accordance with
C.C.R. Title 24, Part 1. Alterations to the approved
truss design drawings or manufactured trusses are
subject to the approval of the enforcement agency.

3. Special inspection during truss manufacture.
Refer to Section 1704A.6.2 for special inspection
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TABLE 2306.3
ALLOWABLE SHEAR (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL SHEAR WALLS WITH
FRAMING OF DOUGLAS FIR-LARCH OR SOUTHERN PINEa FOR WIND OR SEISMIC LOADINGb, h, i, j, l, m

PANEL
GRADE

MINIMUM
NOMINAL

PANEL
THICKNESS

(inch)

MINIMUM
FASTENER

PENETRATION
IN FRAMING

(inches)

PANELS APPLIED DIRECT TO FRAMING PANELS APPLIED OVER 1/2 OR 5/8 GYPSUM SHEATHINGm

NAIL
(common or galvanized box)

or staple sizek

Fastener spacing at panel edges
(inches) NAIL

(common or galvanized box)
or staple sizek

Fastener spacing at panel edges
(inches)

6 4 3 2e 6 4 3 2e

Structural I
sheathing

3/8
13/8

8d (21/2″ × 0.131″ common,
21/2″ × 0.113″ galvanized box) 230d 360d 460d 610d 10d (3″ × 0.148″ common,

3″ × 0.128″ galvanized box) 280 430 550f 730

1 11/2 16 Gage 155 235 315 400 2 16 Gage 155 235 310 400

7/16

13/8
8d (21/2″ × 0.131″ common,

21/2″ × 0.113″ galvanized box) 255d 395d 505d 670d 10d (3″ × 0.148″ common,
3″ × 0.128″ galvanized box) 280 430 550f 730

1 11/2 16 Gage 170 260 345 440 2 16 Gage 155 235 310 400

15/32

13/8
8d (21/2″ × 0.131″ common,

21/2″ × 0.113″ galvanized box) 280 430 550 730 10d (3″ × 0.148″ common,
3″ × 0.1218″ galvanized box) 280 430 550f 730

1 11/2 16 Gage 185 280 375 475 2 16 Gage 155 235 300 400

11/2
10d (3″ × 0.148″ common,
3″ × 0.128″ galvanized box) 340 510 665f 870 — — ⎯ — —

Sheathing,
plywood
sidingg, e

except
Group 5
Species

5/16
c or 1/4

c
11/4

6d (2″ × 0.113″ common,
2″ × 0.099″ galvanized box) 180 270 350 450 8d (21/2″ × 0.131″ common,

21/2″ × 0.113″ galvanized box) 180 270 350 450

1 11/2 16 Gage 145 220 295 375 2 16 Gage 110 165 220 285

3/8

11/4
6d (2″ × 0.113″ common,

2″ × 0.099″ galvanized box) 200 300 390 510 8d (21/2″ × 0.131″ common,
21/2″ × 0.113″ galvanized box) 200 300 390 510

13/8
8d (21/2″ × 0.131″ common,

21/2″ × 0.113″ galvanized box) 220d 320d 410d 530d 10d (3″ × 0.148″ common,
3″ × 0.1218″ galvanized box) 260 380 490f 640

1 11/2 16 Gage 140 210 280 360 2 16 Gage 140 210 280 360

7/16

13/8
8d (21/2″ × 0.131″ common,

21/2″ × 0.113″ galvanized box) 240d 350d 450d 585d 10d (3″ × 0.148″ common,
3″ × 0.1218″ galvanized box) 260 380 490f 640

1 11/2 16 Gage 155 230 310 395 2 16 Gage 140 210 280 360

15/32

13/8
8d (21/2″ × 0.131″ common,

21/2″ × 0.113″ galvanized box) 260 380 490 640 10d (3″ × 0.148″ common,
3″ × 0.1218″ galvanized box) 260 380 490f 640

11/2
10d (3″ × 0.148″ common,
3″ × 0.128″ galvanized box) 310 460 600f 770 — — — — —

1 11/2 16 Gage 170 255 335 430 2 16 Gage 140 210 280 360

19/32

11/2
10d (3″ × 0.148″ common,
3″ × 0.128″ galvanized box) 340 510 665f 870 — — — — —

1 13/4 16 Gage 185 280 375 475 — — — — —

Nail Size (galvanized casing) Nail Size (galvanized casing)

5/16
c 11/4 6d (2″ × 0.099″) 140 210 275 360 8d (21/2″ × 0.113″) 140 210 275 360

3/8
c 13/8 8d (21/2″ × 0.113″) 160 240 310 410 10d (3″ × 0.128″) 160 240 310f 410

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m.
a. For framing of other species: (1) Find specific gravity for species of lumber in AF&PA NDS. (2) For staples find shear value from table above for Structural I panels (regardless of actual

grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. (3) For nails find shear value from table above for nail size for actual
grade and multiply value by the following adjustment factor: Specific Gravity Adjustment Factor = [1-(0.5 - SG)], where SG = Specific Gravity of the framing lumber. This adjustment
factor shall not be greater than 1.

b. Panel edges backed with 2-inch nominal or wider framing. Install panels either horizontally or vertically. Space fasteners maximum 6 inches on center along intermediate framing members for
3/8-inch and 7/16-inch panels installed on studs spaced 24 inches on center. For other conditions and panel thickness, space fasteners maximum 12 inches on center on intermediate supports.

c. 3/8-inch panel thickness or siding with a span rating of 16 inches on center is the minimum recommended where applied directly to framing as exterior siding. For grooved panel siding, the
nominal panel thickness is the thickness of the panel measured at the point of nailing.

d. Allowable shear values are permitted to be increased to values shown for 15/32-inch sheathing with same nailing provided (a) studs are spaced a maximum of 16 inches on center, or (b) pan-
els are applied with long dimension across studs.

e. Framing at adjoining panel edges shall be 3 inches nominal or wider, and nails at all panel edges shall be staggered where panel edge nailing is specified at 2 inches on center or less.
f. Framing at adjoining panel edges shall be 3 inches nominal or wider, and nails at all panel edges shall be staggered where both of the following conditions are met: (1) 10d (3″ × 0.148″)

nails having penetration into framing of more than 11/2 inches and (2) panel edge nailing is specified at 3 inches on center or less.
g. Values apply to all-veneer plywood. Thickness at point of fastening on panel edges governs shear values.
h. Where panels are applied on both faces of a wall and nail spacing is less than 6 inches o.c. on either side, panel joints shall be offset to fall on different framing members. Or framing shall

be 3-inch nominal or thicker at adjoining panel edges and nails at all panel edges shall be staggered.
i. In Seismic Design Category D, E or F, where shear design values exceed 350 pounds per linear foot, all framing members receiving edge nailing from abutting panels shall not be less than

a single 3-inch nominal member, or two 2-inch nominal members fastened together in accordance with Section 2306.1 to transfer the design shear value between framing members. Wood
structural panel joint and sill plate nailing shall be staggered at all panel edges. See Sections 4.3.6.1 and 4.3.6.4.3of AF&PA SDPWS for sill plate size and anchorage requirements.

j. Galvanized nails shall be hot dipped or tumbled.
k. Staples shall have a minimum crown width of 7/16 inch and shall be installed with their crowns parallel to the long dimension of the framing members.
l. For shear loads of normal or permanent load duration as defined by the AF&PA NDS, the values in the table above shall be multiplied by 0.63 or 0.56, respectively.
m. [DSA/SS, DSA/SS-CC and OSHPD 1, 2 & 4] Refer to Section 2305.1.3, which requires any wood structural panel sheathing used for diaphragms and shear walls that are part of the

seismic force-resisting system to be applied directly to framing members.

>
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TABLE 2306.5
ALLOWABLE SHEAR FOR PARTICLEBOARD SHEAR WALL SHEATHINGb

PANEL GRADE

MINIMUM NOMINAL
PANEL THICKNESS

(inch)

MINIMUM NAIL
PENETRATION IN

FRAMING
(inches)

PANELS APPLIED DIRECT TO FRAMING

Nail size (common or
galvanized box)

Allowable shear (pounds per foot) nail spacing at
panel edges (inches)a

6 4 3 2

M-S “Exterior Glue”
and M-2 “Exterior

Glue”

3/8 11/2 6d 120 180 230 300

3/8
11/2 8d

130 190 240 315

1/2 140 210 270 350

1/2
15/8 10d

185 275 360 460

5/8 200 305 395 520

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m.
a. Values are not permitted in Seismic Design Category D, E or F.
b. Galvanized nails shall be hot-dipped or tumbled.

TABLE 2306.6
ALLOWABLE SHEAR VALUES (plf) FOR WIND OR SEISMIC LOADING ON

SHEAR WALLS OF FIBERBOARD SHEATHING BOARD CONSTRUCTION FOR TYPE V CONSTRUCTION ONLYa, b, c, d, e

THICKNESS AND
GRADE FASTENER SIZE

ALLOWABLE SHEAR VALUE
(pounds per linear foot)

NAIL SPACING AT PANEL EDGES (inches)a

4 3 2

1/2″ or 25/32″
Structural

No. 11 gage galvanized
roofing nail 11/2″ long for 1/2″, 1-3/4″ long

for 25/32″ with 3/8″ head
170 230 260

No. 11 gage galvanized staple, 7/16″ crownf 150 200 225

No. 11 gage galvanized staple, 1″ crownf 220 290 325

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m.
a. Fiberboard sheathing shall not be used to brace concrete or masonry walls.
b. Panel edges shall be backed with 2-inch or wider framing of Douglas fir-larch or Southern pine. For framing of other species: (1) Find specific gravity for species of

framing lumber in AF&PA NDS. (2) For staples, multiply the shear value from the table above by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for
all other species. (3) For nails, multiply the shear value from the table above by the following adjustment factor: specific gravity adjustment factor = [1-(0.5-SG)],
where SG = Specific gravity of the framing lumber.

c. Values shown are for fiberboard sheathing on one side only with long panel dimension either parallel or perpendicular to studs.
d. Fastener shall be spaced 6 inches on center along intermediate framing members.
e. Values are not permitted in Seismic Design Category D, E or F.
f. Staple length shall not be less than 11/2 inches for 25/32-inch sheathing or 11/4 inches for 1/2-inch sheathing.
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2406.4.1 Exceptions. The following products, materials
and uses shall not be considered specific hazardous loca-
tions:

1. Openings in doors through which a 3-inch (76 mm)
sphere is unable to pass.

2. Decorative glass in Section 2406.4, Item 1, 6 or 7.

3. Glazing materials used as curved glazed panels in
revolving doors.

4. Commercial refrigerated cabinet glazed doors.

5. Glass-block panels complying with Section 2101.2.5.

6. Louvered windows and jalousies complying with the
requirements of Section 2403.5.

7. Mirrors and other glass panels mounted or hung on a
surface that provides a continuous backing support.

2406.5 Fire department access panels. Fire department glass
access panels shall be of tempered glass. For insulating glass
units, all panes shall be tempered glass.

SECTION 2407
GLASS IN HANDRAILS AND GUARDS

2407.1 Materials. Glass used as a handrail assembly or a
guard section shall be constructed of either single fully tem-
pered glass, laminated fully tempered glass or laminated heat-
strengthened glass. Glazing in railing in-fill panels shall be of
an approved safety glazing material that conforms to the provi-
sions of Section 2406.1.1. For all glazing types, the minimum
nominal thickness shall be 1/4 inch (6.4 mm). Fully tempered
glass and laminated glass shall comply with Category II of
CPSC 16 CFR 1201 or Class A of ANSI Z97.1, listed in Chap-
ter 35.

2407.1.1 Loads. The panels and their support system shall
be designed to withstand the loads specified in Section
1607.7. A safety factor of four shall be used.

2407.1.2 Support. Each handrail or guard section shall be
supported by a minimum of three glass balusters or shall be
otherwise supported to remain in place should one baluster
panel fail. Glass balusters shall not be installed without an
attached handrail or guard.

Exception: A top rail shall not be required where the
glass balusters are laminated glass with two or more
glass plies of equal thickness and the same glass type
when approved by the building official. The panels shall
be designed to withstand the loads specified in Section
1607.7.

2407.1.3 Parking garages. Glazing materials shall not be
installed in handrails or guards in parking garages except
for pedestrian areas not exposed to impact from vehicles.

2407.1.4 Glazing in wind-borne debris regions. Glazing
installed in in-fill panels or balusters in wind-borne debris
regions shall comply with the following:

2407.1.4.1 Ballusters and in-fill panels. Glass installed
in exterior railing in-fill panels or balusters shall be lami-
nated glass complying with Category II of CPSC 16 CFR
1201 or Class A of ANSI Z97.1.

2407.1.4.2 Glass supporting top rail. When the top rail
is supported by glass, the assembly shall be tested
according to the impact requirements of Section
1609.1.2. The top rail shall remain in place after impact.

SECTION 2408
GLAZING IN ATHLETIC FACILITIES

2408.1 General. Glazing in athletic facilities and similar uses
subject to impact loads, which forms whole or partial wall sec-
tions or which is used as a door or part of a door, shall comply
with this section.

2408.2 Racquetball and squash courts.

2408.2.1 Testing. Test methods and loads for individual
glazed areas in racquetball and squash courts subject to
impact loads shall conform to those of CPSC 16 CFR 1201
or ANSI Z97.1, listed in Chapter 35, with impacts being
applied at a height of 59 inches (1499 mm) above the play-
ing surface to an actual or simulated glass wall installation
with fixtures, fittings and methods of assembly identical to
those used in practice.

Glass walls shall comply with the following conditions:

1. A glass wall in a racquetball or squash court, or simi-
lar use subject to impact loads, shall remain intact fol-
lowing a test impact.

2. The deflection of such walls shall not be greater than
11/2 inches (38 mm) at the point of impact for a drop
height of 48 inches (1219 mm).

Glass doors shall comply with the following conditions:

1. Glass doors shall remain intact following a test impact
at the prescribed height in the center of the door.

2. The relative deflection between the edge of a glass
door and the adjacent wall shall not exceed the thick-
ness of the wall plus 1/2 inch (12.7 mm) for a drop
height of 48 inches (1219 mm).

2408.3 Gymnasiums and basketball courts. Glazing in mul-
tipurpose gymnasiums, basketball courts and similar athletic
facilities subject to human impact loads shall comply with Cat-
egory II of CPSC 16 CFR 1201 or Class A of ANSI Z97.1,
listed in Chapter 35.

SECTION 2409
GLASS IN ELEVATOR HOISTWAYS

AND ELEVATOR CARS

2409.1 Glass in elevator hoistway enclosures. Glass in eleva-
tor hoistway enclosures and hoistway doors shall be laminated
glass conforming to ANSI Z97.1 or CPSC 16 CFR Part 1201.

2409.1.1 Fire-resistance-rated hoistways. Glass installed
in hoistways and hoistway doors where the hoistway is
required to have a fire-resistance rating shall also comply
with Section 715.

2409.1.2 Glass hoistway doors. The glass in glass
hoistway doors shall be not less than 60 percent of the total
visible door panel surface area as seen from the landing side.
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2409.2 Glass visions panels. Glass in vision panels in elevator
hoistway doors shall be permitted to be any transparent glazing
material not less than 1/4 inches (0.64 mm) in thickness con-
forming to Class A in accordance with ANSI Z97.1 or Cate-
gory II in accordance with CPSC 16 CFR Part 1201. The area
of any single vision panel shall not be less than 24 square
inches (15 484 mm2) and the total area of one or more vision
panels in any hoistway door shall be not more than 85 square
inches (54 839 mm2).

2409.3 Glass in elevator cars.

2409.3.1 Glass types. Glass in elevator car enclosures,
glass elevator car doors and glass used for lining walls and
ceilings of elevator cars shall be laminated glass conforming
to Class A in accordance with ANSI Z97.1 or Category II in
accordance with CPSC 16 CFR Part 1201.

Exception: Tempered glass shall be permitted to be used
for lining walls and ceilings of elevator cars provided:

1. The glass is bonded to a nonpolymeric coating,
sheeting or film backing having a physical integ-
rity to hold the fragments when the glass breaks.

2. The glass is not subjected to further treatment such
as sandblasting; etching; heat treatment or painting
that could alter the original properties of the glass.

3. The glass is tested to the acceptance criteria for
laminated glass as specified for Class A in accor-
dance with ANSI Z97.l or Category II in accor-
dance with CPSC 16 CFR Part 1201.

2409.3.2 Surface area. The glass in glass elevator car doors
shall be not less than 60 percent of the total visible door panel
surface area as seen from the car side of the doors.
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[F] 2604.2 Interior trim. Foam plastic used as interior trim
shall comply with Sections 2604.2.1 through 2604.2.4.

[F] 2604.2.1 Density. The minimum density of the interior
trim shall be 20 pcf (320 kg/m3).

[F] 2604.2.2 Thickness. The maximum thickness of the
interior trim shall be 1/2 inch (12.7 mm) and the maximum
width shall be 8 inches (204 mm).

[F] 2604.2.3 Area limitation. The interior trim shall not
constitute more than 10 percent of the specific wall or ceil-
ing areas to which it is attached.

[F] 2604.2.4 Flame spread. The flame spread index shall
not exceed 75 where tested in accordance with ASTM E 84
or UL 723. The smoke-developed index shall not be limited.

Exception: When the interior trim material has been
tested as an interior finish in accordance with NFPA 286
and complies with the acceptance criteria in Section
803.1.2.1, it shall not be required to be tested for flame
spread index in accordance with ASTM E 84 or UL 723.

SECTION 2605
PLASTIC VENEER

2605.1 Interior use. Where used within a building, plastic
veneer shall comply with the interior finish requirements of
Chapter 8.

2605.2 Exterior use. Exterior plastic veneer, other than plastic
siding, shall be permitted to be installed on the exterior walls of
buildings of any type of construction in accordance with all of
the following requirements:

1. Plastic veneer shall comply with Section 2606.4.

2. Plastic veneer shall not be attached to any exterior wall to
a height greater than 50 feet (15 240 mm) above grade.

3. Sections of plastic veneer shall not exceed 300 square
feet (27.9 m2) in area and shall be separated by a mini-
mum of 4 feet (1219 mm) vertically.

Exception: The area and separation requirements and
the smoke-density limitation are not applicable to
plastic veneer applied to buildings constructed of
Type VB construction, provided the walls are not
required to have a fire-resistance rating.

2605.3 Plastic siding. Plastic siding shall comply with the
requirements of Sections 1404 and 1405.

SECTION 2606
LIGHT-TRANSMITTING PLASTICS

2606.1 General. The provisions of this section and Sections
2607 through 2611 shall govern the quality and methods of
application of light-transmitting plastics for use as light-trans-
mitting materials in buildings and structures. Foam plastics
shall comply with Section 2603. Light-transmitting plastic
materials that meet the other code requirements for walls and
roofs shall be permitted to be used in accordance with the other
applicable chapters of the code.

2606.2 Approval for use. Sufficient technical data shall be
submitted to substantiate the proposed use of any light-trans-
mitting material, as approved by the building official and sub-
ject to the requirements of this section.

2606.3 Identification. Each unit or package of light-transmit-
ting plastic shall be identified with a mark or decal satisfactory
to the building official, which includes identification as to the
material classification.

2606.4 Specifications. Light-transmitting plastics, including
thermoplastic, thermosetting or reinforced thermosetting plas-
tic material, shall have a self-ignition temperature of 650ºF
(343ºC) or greater where tested in accordance with ASTM D
1929; a smoke-developed index not greater than 450 where
tested in the manner intended for use in accordance with
ASTM E 84 or UL 723, or a maximum average smoke density
rating not greater than 75 where tested in the thickness intended
for use in accordance with ASTM D 2843 and shall conform to
one of the following combustibility classifications:

Class CC1: Plastic materials that have a burning extent of 1
inch (25 mm) or less where tested at a nominal thickness of
0.060 inch (1.5 mm), or in the thickness intended for use, in
accordance with ASTM D 635.

Class CC2: Plastic materials that have a burning rate of 21/2

inches per minute (1.06 mm/s) or less where tested at a nom-
inal thickness of 0.060 inch (1.5 mm), or in the thickness
intended for use, in accordance with ASTM D 635.

2606.5 Structural requirements. Light-transmitting plastic
materials in their assembly shall be of adequate strength and
durability to withstand the loads indicated in Chapter 16. Tech-
nical data shall be submitted to establish stresses, maximum
unsupported spans and such other information for the various
thicknesses and forms used as deemed necessary by the build-
ing official.

2606.6 Fastening. Fastening shall be adequate to withstand the
loads in Chapter 16. Proper allowance shall be made for expan-
sion and contraction of light-transmitting plastic materials in
accordance with accepted data on the coefficient of expansion
of the material and other material in conjunction with which it
is employed.

2606.7 Light-diffusing systems. Unless the building is
equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1, light-diffusing systems
shall not be installed in the following occupancies and loca-
tions:

1. Group A with an occupant load of 1,000 or more.

2. Theaters with a stage and proscenium opening and an
occupant load of 700 or more.

3. Group I-2.

4. Group I-3.

5. Vertical exit enclosures and exit passageways.

2606.7.1 Support. Light-transmitting plastic diffusers shall
be supported directly or indirectly from ceiling or roof con-
struction by use of noncombustible hangers. Hangers shall
be at least No. 12 steel-wire gage (0.106 inch) galvanized
wire or equivalent.
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2606.7.2 Installation. Light-transmitting plastic diffusers
shall comply with Chapter 8 unless the light-transmitting
plastic diffusers will fall from the mountings before ignit-
ing, at an ambient temperature of at least 200°F (111°C)
below the ignition temperature of the panels. The panels
shall remain in place at an ambient room temperature of
175°F (79°C) for a period of not less than 15 minutes.

2606.7.3 Size limitations. Individual panels or units shall
not exceed 10 feet (3048 mm) in length nor 30 square feet
(2.79 m2) in area.

2606.7.4 Fire suppression system. In buildings that are
equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1, plastic light-diffusing
systems shall be protected both above and below unless the
sprinkler system has been specifically approved for installa-
tion only above the light-diffusing system. Areas of
light-diffusing systems that are protected in accordance
with this section shall not be limited.

2606.7.5 Electrical luminaires. Light-transmitting plastic
panels and light-diffuser panels that are installed in
approved electrical luminaires shall comply with the
requirements of Chapter 8 unless the light-transmitting
plastic panels conform to the requirements of Section
2606.7.2. The area of approved light-transmitting plastic
materials that are used in required exits or corridors shall
not exceed 30 percent of the aggregate area of the ceiling in
which such panels are installed, unless the building is
equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1.

2606.8 Partitions. Light-transmitting plastics used in or as
partitions shall comply with the requirements of Chapters 6
and 8.

2606.9 Bathroom accessories. Light-transmitting plastics
shall be permitted as glazing in shower stalls, shower doors,
bathtub enclosures and similar accessory units. Safety glazing
shall be provided in accordance with Chapter 24.

2606.10 Awnings, patio covers and similar structures. Awn-
ings constructed of light-transmitting plastics shall be con-
structed in accordance with the provisions specified in Section
3105 and Chapter 32 for projections. Patio covers constructed
of light-transmitting plastics shall comply with Section 2606.
Light-transmitting plastics used in canopies at motor fuel-dis-
pensing facilities shall comply with Section 2606, except as
modified by Section 406.5.3.

2606.11 Greenhouses. Light-transmitting plastics shall be
permitted in lieu of plain glass in greenhouses.

2606.12 Solar collectors. Light-transmitting plastic covers on
solar collectors having noncombustible sides and bottoms shall
be permitted on buildings not over three stories above grade
plane or 9,000 square feet (836.1 m2) in total floor area, pro-
vided the light-transmitting plastic cover does not exceed 33.33
percent of the roof area for CC1 materials or 25 percent of the
roof area for CC2 materials.

Exception: Light-transmitting plastic covers having a
thickness of 0.010 inch (0.3 mm) or less or shall be permit-
ted to be of any plastic material provided the area of the solar
collectors does not exceed 33.33 percent of the roof area.

SECTION 2607
LIGHT-TRANSMITTING PLASTIC WALL PANELS

2607.1 General. Light-transmitting plastics shall not be
used as wall panels in exterior walls in occupancies in
Groups A-l, A-2, H, I-2 and I-3. In other groups, light-trans-
mitting plastics shall be permitted to be used as wall panels
in exterior walls, provided that the walls are not required to
have a fire-resistance rating and the installation conforms to
the requirements of this section. Such panels shall be erected
and anchored on a foundation, waterproofed or otherwise
protected from moisture absorption and sealed with a coat of
mastic or other approved waterproof coating. Light-trans-
mitting plastic wall panels shall also comply with Section
2606.

2607.2 Installation. Exterior wall panels installed as provided
for herein shall not alter the type of construction classification
of the building.

2607.3 Height limitation. Light-transmitting plastics shall not
be installed more than 75 feet (22 860 mm) above grade plane,
except as allowed by Section 2607.5.

2607.4 Area limitation and separation. The maximum area
of a single wall panel and minimum vertical and horizontal sep-
aration requirements for exterior light-transmitting plastic wall
panels shall be as provided for in Table 2607.4. The maximum
percentage of wall area of any story in light-transmitting plastic
wall panels shall not exceed that indicated in Table 2607.4 or
the percentage of unprotected openings permitted by Section
705.8, whichever is smaller.

Exceptions:

1. In structures provided with approved flame barri-
ers extending 30 inches (760 mm) beyond the exte-
rior wall in the plane of the floor, a vertical
separation is not required at the floor except that
provided by the vertical thickness of the flame bar-
rier projection.

2. Veneers of approved weather-resistant light-trans-
mitting plastics used as exterior siding in buildings of
Type V construction in compliance with Section
1406.

3. The area of light-transmitting plastic wall panels in
exterior walls of greenhouses shall be exempt from
the area limitations of Table 2607.4 but shall be lim-
ited as required for unprotected openings in accor-
dance with Section 704.8.

2607.5 Automatic sprinkler system. Where the building is
equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1, the maximum percentage
area of exterior wall in any story in light-transmitting plastic
wall panels and the maximum square footage of a single area
given in Table 2607.4 shall be increased 100 percent, but the
area of light-transmitting plastic wall panels shall not exceed
50 percent of the wall area in any story, or the area permitted
by Section 705.8 for unprotected openings, whichever is
smaller. These installations shall be exempt from height limi-
tations.
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2607.6 Combinations of glazing and wall panels. Combina-
tions of light-transmitting plastic glazing and light-transmit-
ting plastic wall panels shall be subject to the area, height and
percentage limitations and the separation requirements appli-
cable to the class of light-transmitting plastic as prescribed for
light-transmitting plastic wall panel installations.

SECTION 2608
LIGHT-TRANSMITTING PLASTIC GLAZING

2608.1 Buildings of Type VB construction. Openings in the
exterior walls of buildings of Type VB construction, where not
required to be protected by Section 705, shall be permitted to be
glazed or equipped with light-transmitting plastic. Light-trans-
mitting plastic glazing shall also comply with Section 2606.

2608.2 Buildings of other types of construction. Openings in
the exterior walls of buildings of types of construction other
than Type VB, where not required to be protected by Section
705, shall be permitted to be glazed or equipped with
light-transmitting plastic in accordance with Section 2606 and
all of the following:

1. The aggregate area of light-transmitting plastic glazing
shall not exceed 25 percent of the area of any wall face of
the story in which it is installed. The area of a single pane
of glazing installed above the first story above grade
plane shall not exceed 16 square feet (1.5 m2) and the
vertical dimension of a single pane shall not exceed 4 feet
(1219 mm).

Exception: Where an automatic sprinkler system is
provided throughout in accordance with Section
903.3.1.1, the area of allowable glazing shall be
increased to a maximum of 50 percent of the wall face of
the story in which it is installed with no limit on the max-
imum dimension or area of a single pane of glazing.

2. Approved flame barriers extending 30 inches (762 mm)
beyond the exterior wall in the plane of the floor, or verti-

cal panels not less than 4 feet (1219 mm) in height, shall be
installed between glazed units located in adjacent stories.

Exception: Buildings equipped throughout with an
automatic sprinkler system in accordance with Sec-
tion 903.3.1.1.

3. Light-transmitting plastics shall not be installed more
than 75 feet (22 860 mm) above grade level.

Exception: Buildings equipped throughout with an
automatic sprinkler system in accordance with Sec-
tion 903.3.1.1.

SECTION 2609
LIGHT-TRANSMITTING PLASTIC ROOF PANELS

2609.1 General. Light-transmitting plastic roof panels shall
comply with this section and Section 2606. Light-transmitting
plastic roof panels shall not be installed in Groups H, I-2 and
I-3. In all other groups, light-transmitting plastic roof panels
shall comply with any one of the following conditions:

1. The building is equipped throughout with an automatic
sprinkler system in accordance with Section 903.3.1.1.

2. The roof construction is not required to have a fire-resis-
tance rating by Table 601.

3. The roof panels meet the requirements for roof coverings
in accordance with Chapter 15.

2609.2 Separation. Individual roof panels shall be separated
from each other by a distance of not less than 4 feet (1219 mm)
measured in a horizontal plane.

Exceptions:

1. The separation between roof panels is not required in a
building equipped throughout with an automatic sprin-
kler system in accordance with Section 903.3.1.1.

2. The separation between roof panels is not required in
low-hazard occupancy buildings complying with the
conditions of Section 2609.4, Exception 2 or 3.
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TABLE 2607.4
AREA LIMITATION AND SEPARATION REQUIREMENTS FOR

LIGHT-TRANSMITTING PLASTIC WALL PANELSa

FIRE SEPARATION DISTANCE
(feet)

CLASS OF
PLASTIC

MAXIMUM PERCENTAGE
AREA OF EXTERIOR WALL IN

PLASTIC WALL PANELS

MAXIMUM SINGLE AREA
OF PLASTIC WALL PANELS

(square feet)

MINIMUM SEPARATION OF
PLASTIC WALL PANELS (feet)

Vertical Horizontal

Less than 6 ⎯ Not Permitted Not Permitted ⎯ ⎯

6 or more but less than 11
CC1 10 50 8 4

CC2 Not Permitted Not Permitted ⎯ ⎯

11 or more but less than or equal to 30
CC1 25 90 6 4

CC2 15 70 8 4

Over 30
CC1 50 Not Limited 3b 0

CC2 50 100 6b 3

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m2.
a. For combinations of plastic glazing and plastic wall panel areas permitted, see Section 2607.6.
b. For reductions in vertical separation allowed, see Section 2607.4.
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2609.3 Location. Where exterior wall openings are required to
be protected by Section 705.8, a roof panel shall not be
installed within 6 feet (1829 mm) of such exterior wall.

2609.4 Area limitations. Roof panels shall be limited in area
and the aggregate area of panels shall be limited by a percent-
age of the floor area of the room or space sheltered in accor-
dance with Table 2609.4.

Exceptions:

1. The area limitations of Table 2609.4 shall be permit-
ted to be increased by 100 percent in buildings
equipped throughout with an automatic sprinkler sys-
tem in accordance with Section 903.3.1.1.

2. Low-hazard occupancy buildings, such as swimming
pool shelters, shall be exempt from the area limitations
of Table 2609.4, provided that the buildings do not
exceed 5,000 square feet (465 m2) in area and have a
minimum fire separation distance of 10 feet (3048
mm).

3. Greenhouses that are occupied for growing plants on
a production or research basis, without public access,
shall be exempt from the area limitations of Table
2609.4 provided they have a minimum fire separation
distance of 4 feet (1220 mm).

4. Roof coverings over terraces and patios in occupan-
cies in Group R-3 shall be exempt from the area limi-
tations of Table 2609.4 and shall be permitted with
light-transmitting plastics.

TABLE 2609.4
AREA LIMITATIONS FOR LIGHT-TRANSMITTING

PLASTIC ROOF PANELS

CLASS
OF

PLASTIC

MAXIMUM AREA OF
INDIVIDUAL ROOF PANELS

(square feet)

MAXIMUM AGGREGATE
AREA OF ROOF PANELS

(percent of floor area)

CC1 300 30

CC2 100 25

For SI: 1 square foot = 0.0929 m2.

SECTION 2610
LIGHT-TRANSMITTING PLASTIC

SKYLIGHT GLAZING
2610.1 Light-transmitting plastic glazing of skylight
assemblies. Skylight assemblies glazed with light-transmitting
plastic shall conform to the provisions of this section and Sec-
tion 2606. Unit skylights glazed with light-transmitting plastic
shall also comply with Section 2405.5.

Exception: Skylights in which the light-transmitting plastic
conforms to the required roof-covering class in accordance
with Section 1505.

2610.2 Mounting. The light-transmitting plastic shall be
mounted above the plane of the roof on a curb constructed in
accordance with the requirements for the type of construction
classification, but at least 4 inches (102 mm) above the plane of the
roof. Edges of light-transmitting plastic skylights or domes shall

be protected by metal or other approved noncombustible material,
or the light-transmitting plastic dome or skylight shall be shown to
be able to resist ignition where exposed at the edge to a flame from
a Class B brand as described in ASTM E 108 or UL 790.

Exceptions:

1. Curbs shall not be required for skylights used on roofs
having a minimum slope of three units vertical in 12
units horizontal (25-percent slope) in occupancies in
Group R-3 and on buildings with a nonclassified roof
covering.

2. The metal or noncombustible edge material is not
required where nonclassified roof coverings are per-
mitted.

2610.3 Slope. Flat or corrugated light-transmitting plastic sky-
lights shall slope at least four units vertical in 12 units horizon-
tal (4:12). Dome-shaped skylights shall rise above the
mounting flange a minimum distance equal to 10 percent of the
maximum span of the dome but not less than 3 inches (76 mm).

Exception: Skylights that pass the Class B Burning Brand
Test specified in ASTM E 108 or UL 790.

2610.4 Maximum area of skylights. Each skylight shall have
a maximum area within the curb of 100 square feet (9.3 m2).

Exception: The area limitation shall not apply where the
building is equipped throughout with an automatic sprin-
kler system in accordance with Section 903.3.1.1 or the
building is equipped with smoke and heat vents in accor-
dance with Section 910.

2610.5 Aggregate area of skylights. The aggregate area of
skylights shall not exceed 331/3 percent of the floor area of the
room or space sheltered by the roof in which such skylights are
installed where Class CC1 materials are utilized, and 25 per-
cent where Class CC2 materials are utilized.

Exception: The aggregate area limitations of light-trans-
mitting plastic skylights shall be increased 100 percent
beyond the limitations set forth in this section where the
building is equipped throughout with an automatic sprin-
kler system in accordance with Section 903.3.1.1 or the
building is equipped with smoke and heat vents in accor-
dance with Section 910.

2610.6 Separation. Skylights shall be separated from each
other by a distance of not less than 4 feet (1219 mm) measured
in a horizontal plane.

Exceptions:

1. Buildings equipped throughout with an automatic
sprinkler system in accordance with Section
903.3.1.1.

2. In Group R-3, multiple skylights located above the
same room or space with a combined area not exceed-
ing the limits set forth in Section 2610.4.

2610.7 Location. Where exterior wall openings are required to
be protected in accordance with Section 705, a skylight shall
not be installed within 6 feet (1829 mm) of such exterior wall.
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3007.4.2 Lobby enclosure. The fire service access elevator
lobby shall be enclosed with a smoke barrier having a mini-
mum 1-hour fire-resistance rating, except that lobby door-
ways shall comply with Section 3007.4.3.

Exception: Enclosed fire service access elevator lobbies
are not required at the street floor.

3007.4.3 Lobby doorways. Each fire service access eleva-
tor lobby shall be provided with a doorway that is protected
with a 3/4-hour fire door assembly complying with Section
715.4. The fire door assembly shall also comply with the
smoke and draft control door assembly requirements of
Section 715.4.3.1 with the UL 1784 test conducted without
the artificial bottom seal.

3007.4.4 Lobby size. Each enclosed fire service access ele-
vator lobby shall be a minimum of 150 square feet (14 m2) in
an area with a minimum dimension of 8 feet (2440 mm).

3007.5 Standpipe hose connection. A Class I standpipe hose
connection in accordance with Section 905 shall be provided in
the exit enclosure having direct access from the fire service
access elevator lobby.

3007.6 Elevator system monitoring. The fire service access
elevator shall be continuously monitored at the fire command
center by a standard emergency service interface system meet-
ing the requirements of NFPA 72.

3007.7 Electrical power. The following features serving each
fire service access elevator shall be supplied by both normal
power and Type 60/Class 2/Level 1 standby power:

1. Elevator equipment.

2. Elevator hoistway lighting.

3. Elevator machine room ventilation and cooling equip-
ment.

4. Elevator controller cooling equipment.

3007.7.1 Protection of wiring or cables. Wires or cables
that provide normal and standby power, control signals,
communication with the car, lighting, heating, air condi-
tioning, ventilation and fire-detecting systems to fire service
access elevators shall be protected by construction having a
minimum 1-hour fire-resistance rating or shall be circuit
integrity cable having a minimum 1-hour fire-resistance
rating.

SECTION 3008
OCCUPANT EVACUATION ELEVATORS

3008.1 General. Where elevators are to be used for occupant
self-evacuation during fires, all passenger elevators for general
public use shall comply with this section. Where other eleva-
tors are used for occupant self-evacuation, they shall also com-
ply with this section.

3008.2 Fire safety and evacuation plan. The building shall
have an approved fire safety and evacuation plan in accordance
with the applicable requirements of Section 404 of the Interna-
tional Fire Code. The fire safety and evacuation plan shall
incorporate specific procedures for the occupants using evacu-
ation elevators.

3008.3 Operation. The occupant evacuation elevators shall be
used for occupant self-evacuation only in the normal elevator
operating mode prior to Phase I Emergency Recall Operation
in accordance with the requirements in ASME A17.1/CSA
B44 and the building’s fire safety and evacuation plan.

3008.4 Additional exit stairway. Where an additional means
of egress is required in accordance with Section 403.5.2, an
additional exit stairway shall not be required to be installed in
buildings having elevators used for occupant self-evacuation in
accordance with this section.

3008.5 Emergency voice/alarm communication system.
The building shall be provided with an emergency voice/alarm
communication system. The emergency voice/alarm commu-
nication system shall be accessible to the fire department. The
system shall be provided in accordance with Section 907.5.2.2.

3008.5.1 Notification appliances. A minimum of one audi-
ble and one visible notification appliance shall be installed
within each occupant evacuation elevator lobby.

3008.6 Automatic sprinkler system. The building shall be
protected throughout by an approved, electrically-supervised
automatic sprinkler system in accordance with Section
903.3.1.1, except as otherwise permitted by Section
903.3.1.1.1 and as prohibited by Section 3008.6.1.

3008.6.1 Prohibited locations. Automatic sprinklers shall
not be installed in elevator machine rooms and elevator
machine spaces for occupant evacuation elevators.

3008.6.2 Sprinkler system monitoring. The sprinkler sys-
tem shall have a sprinkler control valve supervisory switch
and waterflow-initiating device provided for each floor that
is monitored by the building’s fire alarm system.

3008.7 High-hazard content areas. No building areas shall
contain high-hazard contents exceeding the maximum allow-
able quantities per control area as addressed in Section 414.2.

3008.8 Shunt trip. Means for elevator shutdown in accordance
with Section 3006.5 shall not be installed on elevator systems
used for occupant evacuation elevators.

3008.9 Hoistway enclosure protection. The occupant evacua-
tion elevators shall be located in hoistway enclosure(s) com-
plying with Section 708.

3008.10 Water protection. The occupant evacuation elevator
hoistway shall be designed utilizing an approved method to
prevent water from the operation of the automatic sprinkler
system from infiltrating into the hoistway enclosure.

3008.11 Occupant evacuation elevator lobby. The occupant
evacuation elevators shall open into an elevator lobby in accor-
dance with Sections 3008.11.1 through 3008.11.5.

3008.11.1 Access. The occupant evacuation elevator lobby
shall have direct access to an exit enclosure.

3008.11.2 Lobby enclosure. The occupant evacuation ele-
vator lobby shall be enclosed with a smoke barrier having a
minimum 1-hour fire-resistance rating, except that lobby
doorways shall comply with Section 3008.11.3.

Exception: Enclosed occupant evacuation elevator lob-
bies are not required at the level(s) of exit discharge.

2010 CALIFORNIA BUILDING CODE JANUARY 1, 2011 ERRATA 459

ELEVATORS AND CONVEYING SYSTEMS

7
M:\data\CODES\STATE CODES\California\2010\Part 2_Building\Final VP\Volume 2 of 2\30_CA_Bldg_Errata2010.vp
Friday, February 11, 2011 11:47:40 AM

Color profile: Generic CMYK printer profile
Composite  Default screen



3008.11.3 Lobby doorways. Each occupant evacuation
elevator lobby shall be provided with a doorway that is pro-
tected with a 3/4-hour fire door assembly complying with
Section 715.4.

3008.11.3.1 Vision panel. A vision panel shall be
installed in each fire door assembly protecting the lobby
doorway. The vision panel shall consist of fire-protec-
tion-rated glazing and shall be located to furnish clear
vision of the occupant evacuation elevator lobby.

3008.11.3.2 Door closing. Each fire door assembly pro-
tecting the lobby doorway shall be automatic-closing
upon receipt of any fire alarm signal from the emergency
voice/alarm communication system serving the build-
ing.

3008.11.4 Lobby size. Each occupant evacuation elevator
lobby shall have minimum floor area as follows:

1. The occupant evacuation elevator lobby floor area
shall accommodate, at 3 square feet (0.28 m2) per per-
son, a minimum of 25 percent of the occupant load of
the floor area served by the lobby.

2. The occupant evacuation elevator lobby floor area
also shall accommodate one wheelchair space of 30
inches by 48 inches (760 mm by 1220 mm) for each
50 persons, or portion thereof, of the occupant load of
the floor area served by the lobby.

Exception: The size of lobbies serving multiple
banks of elevators shall have the minimum floor
area approved on an individual basis and shall be
consistent with the building’s fire safety and evac-
uation plan.

3008.11.5 Signage. An approved sign indicating elevators
are suitable for occupant self-evacuation shall be posted on
all floors adjacent to each elevator call station serving occu-
pant evacuation elevators.

3008.12 Lobby status indicator. Each occupant evacuation
elevator lobby shall be equipped with a status indicator
arranged to display all of the following information:

1. An illuminated green light and the message, “Elevators
available for occupant evacuation” when the elevators
are operating in normal service and the fire alarm system
is indicating an alarm in the building.

2. An illuminated red light and the message, “Elevators out
of service, use exit stairs” when the elevators are in Phase
I emergency recall operation in accordance with the
requirements in ASME A17.1/CSA B44.

3. No illuminated light or message when the elevators are
operating in normal service.

3008.13 Two-way communication system. A two-way com-
munication system shall be provided in each occupant evacua-
tion elevator lobby for the purpose of initiating communication
with the fire command center or an alternative location
approved by the fire department.

3008.13.1 Design and installation. The two-way com-
munication system shall include audible and visible sig-

nals and shall be designed and installed in accordance
with the requirements of ICC A117.1.

3008.13.2 Instructions. Instructions for the use of the
two-way communication system along with the location
of the station shall be permanently located adjacent to
each station. Signage shall comply with the ICC A117.1
requirements for visual characters.

3008.14 Elevator system monitoring. The occupant evacua-
tion elevators shall be continuously monitored at the fire com-
mand center or a central control point approved by the fire
department and arranged to display all of the following infor-
mation:

1. Floor location of each elevator car.

2. Direction of travel of each elevator car.

3. Status of each elevator car with respect to whether it is
occupied.

4. Status of normal power to the elevator equipment, eleva-
tor controller cooling equipment, and elevator machine
room ventilation and cooling equipment.

5. Status of standby or emergency power system that pro-
vides backup power to the elevator equipment, elevator
controller cooling equipment, and elevator machine
room ventilation and cooling equipment.

6. Activation of any fire alarm-initiating device in any ele-
vator lobby, elevator machine room or machine space, or
elevator hoistway.

3008.14.1 Elevator recall. The fire command center or an
alternative location approved by the fire department shall be
provided with the means to manually initiate a Phase I
Emergency Recall of the occupant evacuation elevators in
accordance with ASME A17.1/CSA B44.

3008.15 Electrical power. The following features serving
each occupant evacuation elevator shall be supplied by both
normal power and Type 60/Class 2/Level 1 standby power:

1. Elevator equipment.

2. Elevator machine room ventilation and cooling equip-
ment.

3. Elevator controller cooling equipment.

3008.15.1 Protection of wiring or cables. Wires or cables
that provide normal and standby power, control signals,
communication with the car, lighting, heating, air condi-
tioning, ventilation and fire-detecting systems to occupant
evacuation elevators shall be protected by construction hav-
ing a minimum 1-hour fire-resistance rating or shall be cir-
cuit integrity cable having a minimum 1-hour fire-
resistance rating.

SECTION 3009
SPECIAL REQUIREMENTS FOR

ELEVATORS IN HOSPITALS

3009.1 General. [OSHPD 1] In hospital buildings, all eleva-
tors shall comply with the provisions of this section.
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TABLE 31F-3-14
SAFETY FACTORS FOR ROPES*

Steel Wire Rope 1.82

Nylon 2.2

Synthetic 2.0

Polyester Tail 2.3

Nylon Tail 2.5

*From Mooring Equipment Guidelines’, OCIMF[3.27]

3103F.10.1 Quick release hooks. For new MOTs or Berth-
ing Systems, a minimum of three quick-release hooks are
required for each breasting line location for tankers larger
than 50,000 DWT. At least two hooks at each location shall
be provided for breasting lines for tankers less than 50,000
DWT.

All hooks and supporting structures shall withstand the
minimum breaking load (MBL) of the strongest line with a
safety factor of 1.2 or greater. Only one mooring line shall
be placed on each quick release hook.

For multiple quick release hooks, the minimum horizontal
load for the design of the tie-down shall be:

Fd = 1.2 MBL [ 1 + 0.75 (n-1)] (3-21)

Fd = Minimum factored demand for assembly
tie-down.

n = Number of hooks on the assembly.

The capacity of the supporting structures must be larger
than Fd (See Section 3103F.5).

3103F.10.2 Other Fittings. Other fittings include cleats,
bitts and bollards.

If the allowable working loads for existing fittings are not
available, the values listed in Table 31F-3-15 may be used
for typical sizes, bolt patterns and layout. The allowable
working loads are defined for mooring line angles up to 60
degrees from the horizontal. The combination of vertical
and horizontal loads must be considered.

TABLE 31F-3-15
ALLOWABLE WORKING LOADS

TYPE OF FITTINGS NO. OF BOLTS BOLT SIZE (in)
WORKING

LOAD (kips)

30 in. Cleat 4 11/8 20

42 in. Cleat 6 11/8 40

Low Bitt 10 15/8 60 per column

High Bitt 10 13/4 75 per column

44 1/2 in. Fit. Bollard 4 13/4 70

44 1/2 in. Fit. Bollard 8 21/4 200

48 in. Fit. Bollard 12 23/4 450

Note: This table is modified from Table 6-11, UFC 4-159-03 [3.17]

3103F.10.3 Base bolts. Base bolts are subjected to both
shear and uplift. Forces on bolts shall be determined using
the following factors:

1. Height of load application on bitts or bollards.

2. Actual vertical angles of mooring lines for the highest
and lowest tide and vessel draft conditions, for all
sizes of vessels at each particular berth.

3. Actual horizontal angles from the mooring line con-
figurations, for all vessel sizes and positions at each
particular berth.

4. Simultaneous loads from more than one vessel.

For existing MOTs, the deteriorated condition of the base
bolts and supporting members shall be considered in deter-
mining the capacity of the fitting.

3103F.11 Miscellaneous loads. Handrails and guardrails
shall be designed for 25 plf with a 200-pound minimum con-
centrated load in any location or direction.

3103F.12 Symbols.

a = Distance between the vessel’s center of gravity and
the point of contact on the vessel’s side, projected
onto the vessel’s longitudinal axis [ft]

B = Beam of vessel

B1 = Coefficient used to adjust one-second period spectral
response, for the effect of viscous damping

Bs = Coefficient used to adjust the short period spectral
response, for the effect of visous damping.

Cb = Berthing Coefficient

Cc = Configuration Coefficient

Cg = Geometric Coefficient

Cd = Deformation Coefficient

Ce = Eccentricity Coefficient

Cm = Effective mass or virtual mass coefficient

Ct = Windspeed conversion factor

DSA = Design Spectral Acceleration

DSAd = DSA values at damping other than 5 percent

DT = Displacement of vessel

DWT = Dead weight tons

dactual = Arrival maximum draft of vessel at berth

dmax = Maximum vessel draft (in open seas)

Efender = Energy to be absorbed by the fender system

Evessel = Berthing energy of vessel [ft-lbs]

Fa, Fv = Site coefficients from Tables 31F-3-5 and 31F-3-6

g = Acceleration due to gravity [32.2 ft/sec2]

h = Elevation above water surface [feet]

K = Current velocity correction factor (Fig 31F-3-4)

k = Radius of longitudinal gyration of the vessel [ft]

PGAX = Peak ground acceleration corresponding to the Site
Class under consideration.

s = Water depth measured from the surface

Sa = Spectral acceleration

S1 = Spectral acceleration value (for the boundary of SB

and Sc) at 1.0 second
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SA-SF = Site classes as defined in Table 31F-6-1

SS = Spectral acceleration value (for the boundary of SB

and Sc) at 0.2

SX1 = Spectral acceleration value at 1.0 second corre-
sponding to the Site Class under consideration

SXS = Spectral acceleration value at 0.2 second corre-
sponding to the period of SS and the Site Class under
consideration

T = Draft of vessel (see Fig 31F-3-4)

T = Period (Sec)

T0 = Period at which the constant acceleration and con-
stant velocity regions of the design spectrum intersect

Vc = Average current velocity [knots]

vc = Current velocity as a function of depth [knots]

Vh = Wind speed (knots) at elevation h

VL = Over land wind speed

Vn = Berthing velocity normal to the berth [ft/sec]

vt = Velocity over a given time period

Vt=30sec = Wind speed for a 30 second interval

Vw = Wind speed at 33ft. (10 m) elevation [knots]

W = Total weight of vessel and cargo inpounds[displace-
ment tonnage × 2240]

WD = Water Depth (Fig 31F-3-4)
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CHAPTER 34

EXISTING STRUCTURES

SECTION 3401
GENERAL

3401.1 Scope. The provisions of this chapter shall control the
alteration, repair, addition and change of occupancy of exist-
ing structures, including state-regulated structures in accor-
dance with Sections 3401.1.1 and 3401.1.2.

[DSA-AC] For applications listed in Section 1.9.1 regulated
by the Division of the State Architect-Access Compliance
for accessibility requirements, see Chapter 11B, Section
1134B.

Exceptions:

1. Existing bleachers, grandstands and folding and tele-
scopic seating shall comply with ICC 300-02.

2. [HCD 2] For moved buildings and maintenance,
alteration, repair, addition or change of occupancy
to existing buildings and accessory structures in
mobilehome parks or special occupancy parks as
provided in Section 1.8.2.1.3. See California Code
of Regulations, Title 25, Division 1, Chapters 2 and
2.2.

3. [HCD 1] Limited-density owner-built rural dwell-
ings.

3401.1.1 Existing state-owned structures. The provisions
of Sections 3417 through 3422 establish minimum stan-
dards for earthquake evaluation and design for retrofit of
existing state-owned structures, including buildings owned
by the University of California and the California State Uni-
versity.

The provisions of Sections 3417 through 3422 may be
adopted by a local jurisdiction for earthquake evaluation
and design for retrofit of existing buildings.

3401.1.2 Public school buildings. [DSA-SS] The provi-
sions of Sections 3417 through 3423 establish minimum
standards for earthquake evaluation and design for the
rehabilitation of existing buildings for use as public school
buildings under the jurisdiction of the Division of the State
Architect-Structural Safety (DSA-SS, refer to Section
1.9.2.1) where required by Sections 4-307 and 4-309(c) of
the California Administrative Code.

The provisions of Section 3417 through 3423 also estab-
lish minimum standards for earthquake evaluation and
design for rehabilitation of existing public school buildings
currently under the jurisdiction of DSA-SS.

3401.1.3 Community college buildings. [DSA-SS/CC] The
provisions of Sections 3417 through 3423 establish mini-
mum standards for earthquake evaluation and design for
the rehabilitation of existing buildings for use as community

college buildings under the jurisdiction of the Division of
the State Architect-Structural Safety/Community Colleges
(DSA-SS/CC, refer to Section 1.9.2.2) where required by
Sections 4-307 and 4-309(c) of the California Administra-
tive Code.

The provisions of Section 3417 through 3423 also estab-
lish minimum standards for earthquake evaluation and
design for rehabilitation of existing community college
buildings currently under the jurisdiction of DSA-SS/CC.

3401.2 Maintenance. Buildings and structures, and parts
thereof, shall be maintained in a safe and sanitary condition.
Devices or safeguards which are required by this code shall be
maintained in conformance with the code edition under which
installed. The owner or the owner’s designated agent shall be
responsible for the maintenance of buildings and structures. To
determine compliance with this subsection, the building offi-
cial shall have the authority to require a building or structure to
be reinspected. The requirements of this chapter shall not pro-
vide the basis for removal or abrogation of fire protection and
safety systems and devices in existing structures.

3401.3 Compliance. Alterations, repairs, additions and
changes of occupancy to existing structures shall comply with
the provisions for alterations, repairs, additions and changes of
occupancy in the California Fire Code, California Mechanical
Code, California Plumbing Code, California Residential
Code, and California Electrical Code.

[HCD 1] See Chapter 34, Sections 3403.1.4.3, 3403.1.1 and
3404.1.1 and Title 25, Division 1, Chapter 1, Subchapter 1,
commencing with Article 1, Section 1 for existing buildings or
structures.

3401.4 Building materials. Building materials shall comply
with the requirements of this section.

3401.4.1 Existing materials. Materials already in use in a
building in compliance with requirements or approvals in
effect at the time of their erection or installation shall be per-
mitted to remain in use unless determined by the building
code official to be dangerous to life, health or safety. Where
such conditions are determined to be dangerous to life,
health or safety, they shall be mitigated or made safe.

3401.4.2 New and replacement materials. Except as oth-
erwise required or permitted by this code, materials permit-
ted by the applicable code for new construction shall be
used. Like materials shall be permitted for repairs and alter-
ations, provided no hazard to life, health or property is cre-
ated. Hazardous materials shall not be used where the code
for new construction would not permit their use in buildings
of similar occupancy, purpose and location.
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3401.4.3 Replacement, retention and extension of original
materials. [HCD1] Local ordinances or regulations shall
permit the replacement, retention and extension of original
materials, and the use of original methods of construction,
for any building or accessory structure, provided such
building or structure complied with the building code provi-
sions in effect at the time of original construction and the
building or accessory structure does not become or con-
tinue to be a substandard building. For additional informa-
tion, see Health and Safety Code Sections 17912, 17920.3,
17922(d), 17922.3, 17958.8 and 17958.9.

3401.5 Adoption of ASCE 41: [OSHPD 2 & 3] All additions,
alterations, repairs and seismic retrofit to the existing struc-
tures or portions thereof may be designed in accordance with
the provisions of ASCE 41, as modified herein.

3401.5.1 Referenced Standards. All reference standards
listed in ASCE 41 shall be replaced by referenced standards
listed in Chapter 35 of this code and shall include all
amendments to the reference standards in this code.

3401.5.2 ASCE 41 Section 1.4 –Rehabilitation Objectives.
Target building performance level shall be Life Safety (LS)
Building Performance Level (3-C) as defined in Section
1.5.3.3 at Basic Safety Earthquake 1 (BSE-1) Seismic Hazard
Level as defined in section 1.6.1.2 for Occupancy Category II
Structures and Basic Safety Objective (BSO) Level as defined
in Section 1.4.1 for Occupancy Category III Structures.

Occupancy Category IV structures shall satisfy Immedi-
ate Occupancy (IO) Building Performance Level of (1-B) as
defined in Section 1.5.3.2 at Basic Safety Earthquake 1
(BSE-1) Seismic Hazard Level as defined in Section 1.6.1.2
and Collapse Prevention (CP) building performance level
(5-E) per Section 1.5.3.4 at Basic Safety Earthquake 2
(BSE-2) Seismic Hazard Level as defined in Section 1.6.1.1.

3401.5.3 ASCE 41 Section 1.6 - Seismic Hazard. Response
spectra and acceleration time histories shall be constructed
in accordance with sections 1613 and 1803.7.

3401.5.4 Analysis procedure. The selection of a particular
analysis procedure from ASCE 41 may be subject to the
approval of the enforcement agent.

3401.5.5 Structural design criteria. Prior to implementa-
tion of ASCE 41 nonlinear dynamic procedures—the
ground motion, analysis and design methods, material
assumptions and acceptance criteria proposed by the engi-
neer shall be reviewed by the enforcement agent.

3401.5.6 Structural observation, testing and inspections.
Construction, testing, inspection and structural observa-
tion requirements shall be as required for new construction.

3401.6 Existing Group R-3 Occupancies. [SFM] For smoke
alarm requirements in existing buildings see Section
907.2.11.5.

3401.7 Dangerous conditions. [BSC] Regardless of the extent
of structural or nonstructural damage, the building code offi-
cial shall have the authority to require the elimination of condi-
tions deemed dangerous.

3401.8 Alternative compliance. Work performed in accor-
dance with the International Existing Building Code shall be
deemed to comply with the provisions of this chapter.

Exception: [OSHPD 2 & 3] Section 3401.8 not permitted
by OSHPD.

SECTION 3402
DEFINITIONS

3402.1 Definitions. The following words and terms shall, for
the purposes of this chapter and as used elsewhere in the code,
have the meanings shown herein.

DANGEROUS. Any building or structure or portion thereof
that meets any of the conditions described below shall be
deemed dangerous:

1. The building or structure has collapsed, partially col-
lapsed, moved off its foundation or lacks the support of
ground necessary to support it.

2. There exists a significant risk of collapse, detachment or
dislodgment of any portion, member, appurtenance or
ornamentation of the building or structure under service
loads.

EXISTING STRUCTURE. A structure erected prior to the
date of adoption of the appropriate code, or one for which a
legal building permit has been issued.

PRIMARY FUNCTION. A primary function is a major activ-
ity for which the facility is intended. Areas that contain a pri-
mary function include, but are not limited to, the customer
service lobby of a bank, the dining area of a cafeteria, the meet-
ing rooms in a conference center, as well as offices and other
work areas in which the activities of the public accommodation
or other private entity using the facility are carried out.
Mechanical rooms, boiler rooms, supply storage rooms,
employee lounges or locker rooms, janitorial closets,
entrances, corridors and restrooms are not areas containing a
primary function.

SUBSTANTIAL STRUCTURAL DAMAGE. A condition
where:

1. In any story, the vertical elements of the lateral
force-resisting system have suffered damage such that
the lateral load-carrying capacity of the structure in any
horizontal direction has been reduced by more than 20
percent from its pre-damage condition; or

2. The capacity of any vertical gravity load-carrying com-
ponent, or any group of such components, that supports
more than 30 percent of the total area of the structure’s
floor(s) and roof(s) has been reduced more than 20 per-
cent from its pre-damage condition and the remaining
capacity of such affected elements, with respect to all
dead and live loads, is less than 75 percent of that
required by this code for new buildings of similar struc-
ture, purpose and location.

TECHNICALLY INFEASIBLE. An alteration of a building
or a facility that has little likelihood of being accomplished
because the existing structural conditions require the removal
or alteration of a load-bearing member that is an essential part
of the structural frame, or because other existing physical or
site constraints prohibit modification or addition of elements,
spaces or features which are in full and strict compliance with
the minimum requirements for new construction and which are
necessary to provide accessibility.
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SECTION 3403
ADDITIONS

3403.1 General. Additions to any building or structure shall
comply with the requirements of this code for new construc-
tion. Alterations to the existing building or structure shall be
made to ensure that the existing building or structure together
with the addition are no less conforming with the provisions of
this code than the existing building or structure was prior to the
addition. An existing building together with its additions shall
comply with the height and area provisions of Chapter 5.

Exception: For state-owned buildings, including those
owned by the University of California and the California
State University and the Judicial Council, the requirements
of Sections 3403.3 and 3403.4 are replaced by the require-
ments of Sections 3417 through 3422.

3403.1.1 Replacement, retention and extension of original
materials. [HCD1] Local ordinances or regulations shall
permit the replacement, retention and extension of original
materials, and the use of original methods of construction,
for any building or accessory structure, provided such
building or structure complied with the building code provi-
sions in effect at the time of original construction and the
building or accessory structure does not become or con-
tinue to be a substandard building. For additional informa-
tion, see Health and Safety Code Sections 17912, 17920.3,
17922(d), 17922.3, 17958.8 and 17958.9.

3403.2 Flood hazard areas. For buildings and structures in
flood hazard areas established in Section 1612.3, any addition
that constitutes substantial improvement of the existing struc-
ture, as defined in Section 1612.2, shall comply with the flood
design requirements for new construction, and all aspects of
the existing structure shall be brought into compliance with the
requirements for new construction for flood design.

For buildings and structures in flood hazard areas estab-
lished in Section 1612.3, any additions that do not constitute
substantial improvement or substantial damage of the existing
structure, as defined in Section 1612.2, are not required to
comply with the flood design requirements for new construc-
tion.

3403.3 Existing structural elements carrying gravity load.
Any existing gravity load-carrying structural element for
which an addition and its related alterations cause an increase
in design gravity load of more than 5 percent shall be strength-
ened, supplemented, replaced or otherwise altered as needed to
carry the increased load required by this code for new struc-
tures. Any existing gravity load-carrying structural element
whose gravity load-carrying capacity is decreased shall be con-
sidered an altered element subject to the requirements of Sec-
tion 3404.3. Any existing element that will form part of the
lateral load path for any part of the addition shall be considered
an existing lateral load-carrying structural element subject to
the requirements of Section 3403.4.

3403.3.1 Design live load. Where the addition does not
result in increased design live load, existing gravity
load-carrying structural elements shall be permitted to be
evaluated and designed for live loads approved prior to the
addition. If the approved live load is less than that required
by Section 1607, the area designed for the nonconforming

live load shall be posted with placards of approved design
indicating the approved live load. Where the addition does
result in increased design live load, the live load required by
Section 1607 shall be used.

3403.4 Existing structural elements carrying lateral load.
Where the addition is structurally independent of the existing
structure, existing lateral load-carrying structural elements
shall be permitted to remain unaltered. Where the addition is
not structurally independent of the existing structure, the exist-
ing structure and its addition acting together as a single struc-
ture shall be shown to meet the requirements of Sections 1609
and 1613.

Exception: Any existing lateral load-carrying structural
element whose demand-capacity ratio with the addition
considered is no more than 10 percent greater than its
demand-capacity ratio with the addition ignored shall be
permitted to remain unaltered. For purposes of calculating
demand-capacity ratios, the demand shall consider applica-
ble load combinations with design lateral loads or forces in
accordance with Sections 1609 and 1613. For purposes of
this exception, comparisons of demand-capacity ratios and
calculation of design lateral loads, forces and capacities
shall account for the cumulative effects of additions and
alterations since original construction.

3403.4.1 Seismic. Seismic requirements for additions shall
be in accordance with this section. Where the existing seis-
mic force-resisting system is a type that can be designated
ordinary, values of R, Ω0 and Cd for the existing seismic
force-resisting system shall be those specified by this code
for an ordinary system unless it is demonstrated that the
existing system will provide performance equivalent to that
of a detailed, intermediate or special system.

SECTION 3404
ALTERATIONS

3404.1 General. Except as provided by Section 3401.4 or this
section, alterations to any building or structure shall comply
with the requirements of the code for new construction. Alter-
ations shall be such that the existing building or structure is no
less complying with the provisions of this code than the exist-
ing building or structure was prior to the alteration.

Exceptions:

1. An existing stairway shall not be required to comply
with the requirements of Section 1009 where the
existing space and construction does not allow a
reduction in pitch or slope.

2. Handrails otherwise required to comply with Section
1009.12 shall not be required to comply with the
requirements of Section 1012.6 regarding full exten-
sion of the handrails where such extensions would be
hazardous due to plan configuration.

3. For state-owned buildings, including those owned by
the University of California and the California State
University and the Judicial Council, the requirements
of Sections 3404.3 through 3404.5 are replaced by
the requirements of Sections 3417 through 3422.
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3404.1.1 Replacement, retention and extension of original
materials. [HCD1] Local ordinances or regulations shall
permit the replacement, retention and extension of original
materials, and the use of original methods of construction,
for any building or accessory structure, provided such
building or structure complied with the building code provi-
sions in effect at the time of original construction and the
building or accessory structure does not become or con-
tinue to be a substandard building. For additional informa-
tion, see Health and Safety Code Sections 17912, 17920.3,
17922(d), 17922.3, 17958.8 and 17958.9.

3404.2 Flood hazard areas. For buildings and structures in
flood hazard areas established in Section 1612.3, any alter-
ation that constitutes substantial improvement of the existing
structure, as defined in Section 1612.2, shall comply with the
flood design requirements for new construction, and all aspects
of the existing structure shall be brought into compliance with
the requirements for new construction for flood design.

For buildings and structures in flood hazard areas estab-
lished in Section 1612.3, any alterations that do not constitute
substantial improvement or substantial damage of the existing
structure, as defined in Section 1612.2, are not required to com-
ply with the flood design requirements for new construction.

3404.3 Existing structural elements carrying gravity load.
Any existing gravity load-carrying structural element for
which an alteration causes an increase in design gravity load of
more than 5 percent shall be strengthened, supplemented,
replaced or otherwise altered as needed to carry the increased
gravity load required by this code for new structures. Any
existing gravity load-carrying structural element whose grav-
ity load-carrying capacity is decreased as part of the alteration
shall be shown to have the capacity to resist the applicable
design gravity loads required by this code for new structures.

3404.3.1 Design live load. Where the alteration does not
result in increased design live load, existing gravity
load-carrying structural elements shall be permitted to be
evaluated and designed for live loads approved prior to the
alteration. If the approved live load is less than that required
by Section 1607, the area designed for the nonconforming
live load shall be posted with placards of approved design
indicating the approved live load. Where the alteration does
result in increased design live load, the live load required by
Section 1607 shall be used.

3404.4 Existing structural elements carrying lateral load.
Except as permitted by Section 3404.5, where the alteration
increases design lateral loads in accordance with Section 1609
or 1613, or where the alteration results in a structural irregular-
ity as defined in ASCE 7, or where the alteration decreases the
capacity of any existing lateral load-carrying structural ele-
ment, the structure of the altered building or structure shall be
shown to meet the requirements of Sections 1609 and 1613.

Exception: Any existing lateral load-carrying structural
element whose demand-capacity ratio with the alteration
considered is no more than 10 percent greater than its
demand-capacity ratio with the alteration ignored shall be
permitted to remain unaltered. For purposes of calculating
demand-capacity ratios, the demand shall consider applica-
ble load combinations with design lateral loads or forces per

Sections 1609 and 1613. For purposes of this exception,
comparisons of demand-capacity ratios and calculation of
design lateral loads, forces, and capacities shall account for
the cumulative effects of additions and alterations since
original construction.

3404.4.1 Seismic. Seismic requirements for alterations
shall be in accordance with this section. Where the existing
seismic force-resisting system is a type that can be desig-
nated ordinary, values of R, Ω0 and Cd for the existing seis-
mic force-resisting system shall be those specified by this
code for an ordinary system unless it is demonstrated that
the existing system will provide performance equivalent to
that of a detailed intermediate or special system.

3404.5 Voluntary seismic improvements. Alterations to
existing structural elements or additions of new structural ele-
ments that are not otherwise required by this chapter and are
initiated for the purpose of improving the performance of the
seismic force-resisting system of an existing structure or the
performance of seismic bracing or anchorage of existing
nonstructural elements shall be permitted, provided that an
engineering analysis is submitted demonstrating the following:

1. The altered structure and the altered nonstructural ele-
ments are no less in compliance with the provisions of
this code with respect to earthquake design than they
were prior to the alteration.

2. New structural elements are detailed and connected to the
existing structural elements as required by Chapter 16.

3. New or relocated nonstructural elements are detailed and
connected to existing or new structural elements as
required by Chapter 16.

4. The alterations do not create a structural irregularity as
defined in ASCE 7 or make an existing structural irregu-
larity more severe.

3404.6 Means of egress capacity factors. Alterations to any
existing building or structure shall not be affected by the egress
width factors in Section 1005.1 for new construction in deter-
mining the minimum egress widths or the minimum number of
exits in an existing building or structure. The minimum egress
widths for the components of the means of egress shall be based
on the means of egress width factors in the building code under
which the building was constructed, and shall be considered as
complying means of egress for any alteration if, in the opinion of
the building code official, they do not constitute a distinct hazard
to life.

SECTION 3405
REPAIRS

3405.1 General. Buildings and structures, and parts thereof,
shall be repaired in compliance with this section and Section
3401.2. Work on nondamaged components that is necessary for
the required repair of damaged components shall be considered
part of the repair and shall not be subject to the requirements for
alterations in this chapter. Routine maintenance required by Sec-
tion 3401.2, ordinary repairs exempt from permit in accordance
with Section 105.2, and abatement of wear due to normal ser-
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vice conditions shall not be subject to the requirements for
repairs in this section.

Exception: For state-owned buildings, including those
owned by the University of California and the California
State University and the Judicial Council, the requirements
of Sections 3405.2 through 3405.4 are replaced by the
requirements of Sections 3417 through 3422.

3405.1.1 Dangerous conditions. Regardless of the extent
of structural or nonstructural damage, the building code
official shall have the authority to require the elimination of
conditions deemed dangerous.

3405.1.2 Replacement, retention and extension of original
materials. [HCD 1] Local ordinances or regulations shall
permit the replacement, retention and extension of original
materials, and the use of original methods of construction,
for any building or accessory structure, provided such
building or structure complied with the building code provi-
sions in effect at the time of original construction and the
building or accessory structure does not become or con-
tinue to be a substandard building. For additional informa-
tion, see Health and Safety Code Sections 17912, 17920.3,
17922(d), 17922.3, 17958.8 and 17958.9.

3405.2 Substantial structural damage to vertical elements
of the lateral force-resisting system. A building that has sus-
tained substantial structural damage to the vertical elements of
its lateral force-resisting system shall be evaluated and repaired
in accordance with the applicable provisions of Sections
3405.2.1 through 3405.2.3.

3405.2.1 Evaluation. The building shall be evaluated by a
registered design professional, and the evaluation findings
shall be submitted to the code official. The evaluation shall
establish whether the damaged building, if repaired to its
predamage state, would comply with the provisions of this
code for wind and earthquake loads. Evaluation for earth-
quake loads shall be required if the substantial structural
damage was caused by or related to earthquake effects or if
the building is in Seismic Design Category C, D, E or F.

Wind loads for this evaluation shall be those prescribed
in Section 1609. Earthquake loads for this evaluation, if
required, shall be permitted to be 75 percent of those pre-
scribed in Section 1613. Values of R, o and Cd for the
existing seismic force-resisting system shall be those spec-
ified by this code for an ordinary system unless it is demon-
strated that the existing system will provide performance
equivalent to that of an intermediate or special system.

3405.2.2 Extent of repair for compliant buildings. If the
evaluation establishes compliance of the predamage build-
ing in accordance with Section 3405.2.1, then repairs shall
be permitted that restore the building to its predamage state
using materials and strengths that existed prior to the dam-
age.

3405.2.3 Extent of repair for noncompliant buildings. If
the evaluation does not establish compliance of the predam-
age building in accordance with Section 3405.2.1, then the
building shall be rehabilitated to comply with applicable
provisions of this code for load combinations, including
wind or seismic loads. The wind loads for the repair shall be
as required by the building code in effect at the time of origi-
nal construction, unless the damage was caused by wind, in
which case the wind loads shall be as required by the code in
effect at the time of original construction or as required by
this code, whichever are greater. Earthquake loads for this
rehabilitation design shall be those required for the design
of the predamage building, but not less than 75 percent of
those prescribed in Section 1613. New structural members
and connections required by this rehabilitation design shall
comply with the detailing provisions of this code for new
buildings of similar structure, purpose and location.

3405.3 Substantial structural damage to gravity load-car-
rying components. Gravity load-carrying components that
have sustained substantial structural damage shall be rehabili-
tated to comply with the applicable provisions of this code for
dead and live loads. Snow loads shall be considered if the sub-
stantial structural damage was caused by or related to snow
load effects. Existing gravity load-carrying structural elements
shall be permitted to be designed for live loads approved prior
to the damage. Nondamaged gravity load-carrying compo-
nents that receive dead, live or snow loads from rehabilitated
components shall also be rehabilitated or shown to have the
capacity to carry the design loads of the rehabilitation design.
New structural members and connections required by this
rehabilitation design shall comply with the detailing provisions
of this code for new buildings of similar structure, purpose and
location.

3405.3.1 Lateral force-resisting elements. Regardless of
the level of damage to vertical elements of the lateral
force-resisting system, if substantial structural damage to
gravity load-carrying components was caused primarily
by wind or earthquake effects, then the building shall be
evaluated in accordance with Section 3405.2.1 and, if
noncompliant, rehabilitated in accordance with Section
3405.2.3.

3405.4 Less than substantial structural damage. For dam-
age less than substantial structural damage, repairs shall be
allowed that restore the building to its predamage state using
materials and strengths that existed prior to the damage. New
structural members and connections used for this repair shall
comply with the detailing provisions of this code for new build-
ings of similar structure, purpose and location.

3405.5 Flood hazard areas. For buildings and structures in
flood hazard areas established in Section 1612.3, any repair
that constitutes substantial improvement of the existing struc-
ture, as defined in Section 1612.2, shall comply with the flood
design requirements for new construction, and all aspects of
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the existing structure shall be brought into compliance with the
requirements for new construction for flood design.

For buildings and structures in flood hazard areas estab-
lished in Section 1612.3, any repairs that do not constitute sub-
stantial improvement or substantial damage of the existing
structure, as defined in Section 1612.2, are not required to
comply with the flood design requirements for new construc-
tion.

SECTION 3406
FIRE ESCAPES

3406.1 Where permitted. Fire escapes shall be permitted only
as provided for in Sections 3406.1.1 through 3406.1.4.

3406.1.1 New buildings. Fire escapes shall not constitute
any part of the required means of egress in new buildings.

3406.1.2 Existing fire escapes. Existing fire escapes shall
be continued to be accepted as a component in the means of
egress in existing buildings only.

3406.1.3 New fire escapes. New fire escapes for existing
buildings shall be permitted only where exterior stairs can-
not be utilized due to lot lines limiting stair size or due to the
sidewalks, alleys or roads at grade level. New fire escapes
shall not incorporate ladders or access by windows.

3406.1.4 Limitations. Fire escapes shall comply with this
section and shall not constitute more than 50 percent of the
required number of exits nor more than 50 percent of the
required exit capacity.

3406.2 Location. Where located on the front of the building
and where projecting beyond the building line, the lowest land-
ing shall not be less than 7 feet (2134 mm) or more than 12 feet
(3658 mm) above grade, and shall be equipped with a counter-
balanced stairway to the street. In alleyways and thoroughfares
less than 30 feet (9144 mm) wide, the clearance under the low-
est landing shall not be less than 12 feet (3658 mm).

3406.3 Construction. The fire escape shall be designed to sup-
port a live load of 100 pounds per square foot (4788 Pa) and
shall be constructed of steel or other approved noncombustible
materials. Fire escapes constructed of wood not less than nomi-
nal 2 inches (51 mm) thick are permitted on buildings of Type 5
construction. Walkways and railings located over or supported
by combustible roofs in buildings of Type 3 and 4 construction
are permitted to be of wood not less than nominal 2 inches (51
mm) thick.

3406.4 Dimensions. Stairs shall be at least 22 inches (559 mm)
wide with risers not more than, and treads not less than, 8
inches (203 mm) and landings at the foot of stairs not less than
40 inches (1016 mm) wide by 36 inches (914 mm) long,
located not more than 8 inches (203 mm) below the door.

3406.5 Opening protectives. Doors and windows along the
fire escape shall be protected with 3/4-hour opening protectives.

SECTION 3407
GLASS REPLACEMENT

3407.1 Conformance. The installation or replacement of glass
shall be as required for new installations.

SECTION 3408
CHANGE OF OCCUPANCY

3408.1 Conformance. No change shall be made in the use or
occupancy of any building that would place the building in a
different division of the same group of occupancies or in a dif-
ferent group of occupancies, unless such building is made to
comply with the requirements of this code for such division or
group of occupancies. Subject to the approval of the building
official, the use or occupancy of existing buildings shall be per-
mitted to be changed and the building is allowed to be occupied
for purposes in other groups without conforming to all the
requirements of this code for those groups, provided the new or
proposed use is less hazardous, based on life and fire risk, than
the existing use.

3408.2 Certificate of occupancy. A certificate of occupancy
shall be issued where it has been determined that the require-
ments for the new occupancy classification have been met.

3408.3 Stairways. Existing stairways in an existing struc-
ture shall not be required to comply with the requirements of
a new stairway as outlined in Section 1009 where the exist-
ing space and construction will not allow a reduction in pitch
or slope.

3408.4 Seismic. When a change of occupancy results in a
structure being reclassified to a higher occupancy category, the
structure shall conform to the seismic requirements for a new
structure of the higher occupancy category. Where the existing
seismic force-resisting system is a type that can be designated
ordinary, values of R, Ω0 and Cd for the existing seismic
force-resisting system shall be those specified by this code for
an ordinary system unless it is demonstrated that the existing
system will provide performance equivalent to that of a
detailed, intermediate or special system.

Exceptions:

1. Specific seismic detailing requirements of Section
1613 for a new structure shall not be required to be
met where the seismic performance is shown to be
equivalent to that of a new structure. A demonstration
of equivalence shall consider the regularity, over
strength, redundancy and ductility of the structure.

2. When a change of use results in a structure being
reclassified from Occupancy Category I or II to Occu-
pancy Category III and the structure is located where
the seismic coefficient SDS < is less than 0.33, compli-
ance with the seismic requirements of Section 1613 is
not required.

596 JANUARY 1, 2011 ERRATA 2010 CALIFORNIA BUILDING CODE

EXISTING STRUCTURES

>

>

8
M:\data\CODES\STATE CODES\California\2010\Part 2_Building\Final VP\Volume 2 of 2\34_CA_Bldg_Errata2010.vp
Friday, February 11, 2011 12:01:31 PM

Color profile: Generic CMYK printer profile
Composite  Default screen



undergo alterations or a change of occupancy, unless techni-
cally infeasible. Where compliance with the requirements for
accessible routes, entrances or toilet facilities would threaten
or destroy the historic significance of the building or facility, as
determined by the applicable governing authority, the alterna-
tive requirements of Sections 3411.9.1 through 3411.9.4 for
that element shall be permitted.

3411.9.1 Site arrival points. At least one accessible route
from a site arrival point to an accessible entrance shall be
provided.

3411.9.2 Multilevel buildings and facilities. An accessi-
ble route from an accessible entrance to public spaces on the
level of the accessible entrance shall be provided.

3411.9.3 Entrances. At least one main entrance shall be
accessible.

Exceptions:

1. If a main entrance cannot be made accessible, an
accessible nonpublic entrance that is unlocked
while the building is occupied shall be provided; or

2. If a main entrance cannot be made accessible, a
locked accessible entrance with a notification sys-
tem or remote monitoring shall be provided.

Signs complying with Chapter 11A or 11B as applicable
shall be provided at the primary entrance and the accessible
entrance.

3411.9.4 Toilet and bathing facilities. Where toilet rooms
are provided, at least one accessible family or assisted-use
toilet room complying with Chapter 11A or 11B as applica-
ble shall be provided.

SECTION 3412
COMPLIANCE ALTERNATIVES

3412.1 Compliance. The provisions of this section are
intended to maintain or increase the current degree of public
safety, health and general welfare in existing buildings while
permitting repair, alteration, addition and change of occu-
pancy without requiring full compliance with Chapters 2
through 33, or Sections 3401.3, and 3403 through 3409, except
where compliance with other provisions of this code is specifi-
cally required in this section.

3412.2 Applicability. Structures existing prior to January 1,
2011, in which there is work involving additions, alterations or
changes of occupancy shall be made to comply with the
requirements of this section or the provisions of Sections 3403
through 3409. The provisions in Sections 3412.2.1 through
3412.2.5 shall apply to existing occupancies that will continue
to be, or are proposed to be, in Groups A, B, E, F, M, R, S and U.
These provisions shall not apply to buildings with occupancies
in Group H or I.

3412.2.1 Change in occupancy. Where an existing build-
ing is changed to a new occupancy classification and this
section is applicable, the provisions of this section for the
new occupancy shall be used to determine compliance with
this code.

3412.2.2 Partial change in occupancy. Where a portion of
the building is changed to a new occupancy classification,
and that portion is separated from the remainder of the
building with fire barriers or horizontal assemblies having a
fire-resistance rating as required by Table 508.4 for the sep-
arate occupancies, or with approved compliance alterna-
tives, the portion changed shall be made to comply with the
provisions of this section.

Where a portion of the building is changed to a new occu-
pancy classification, and that portion is not separated from
the remainder of the building with fire barriers or horizontal
assemblies having a fire-resistance rating as required by
Table 508.4 for the separate occupancies, or with approved
compliance alternatives, the provisions of this section
which apply to each occupancy shall apply to the entire
building. Where there are conflicting provisions, those
requirements which secure the greater public safety shall
apply to the entire building or structure.

3412.2.3 Additions. Additions to existing buildings shall
comply with the requirements of this code for new construc-
tion. The combined height and area of the existing building
and the new addition shall not exceed the height and area
allowed by Chapter 5. Where a fire wall that complies with
Section 706 is provided between the addition and the existing
building, the addition shall be considered a separate building.

3412.2.4 Alterations and repairs. An existing building or
portion thereof, which does not comply with the require-
ments of this code for new construction, shall not be altered
or repaired in such a manner that results in the building
being less safe or sanitary than such building is currently. If,
in the alteration or repair, the current level of safety or sani-
tation is to be reduced, the portion altered or repaired shall
conform to the requirements of Chapters 2 through 12 and
Chapters 14 through 33.

3412.2.4.1 Flood hazard areas. For existing buildings
located in flood hazard areas established in Section
1612.3, if the alterations and repairs constitute substan-
tial improvement of the existing building, the existing
building shall be brought into compliance with the
requirements for new construction for flood design.

3412.2.5 Accessibility requirements. All portions of the
buildings proposed for change of occupancy shall conform
to the accessibility provisions of Section 3411.

3412.3 Acceptance. For repairs, alterations, additions and
changes of occupancy to existing buildings that are evaluated
in accordance with this section, compliance with this section
shall be accepted by the building official.

3412.3.1 Hazards. Where the building official determines
that an unsafe condition exists, as provided for in Section
116, such unsafe condition shall be abated in accordance
with Section 116.

3412.3.2 Compliance with other codes. Buildings that are
evaluated in accordance with this section shall comply with
the California Fire Code and the California Property Main-
tenance Code.

3412.4 Investigation and evaluation. For proposed work cov-
ered by this section, the building owner shall cause the existing
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building to be investigated and evaluated in accordance with
the provisions of this section.

3412.4.1 Structural analysis. The owner shall have a struc-
tural analysis of the existing building made to determine
adequacy of structural systems for the proposed alteration,
addition or change of occupancy. The analysis shall demon-
strate that the building with the work completed is capable
of resisting the loads specified in Chapter 16.

3412.4.2 Submittal. The results of the investigation and
evaluation as required in Section 3412.4, along with pro-
posed compliance alternatives, shall be submitted to the
building official.

3412.4.3 Determination of compliance. The building offi-
cial shall determine whether the existing building, with the
proposed addition, alteration or change of occupancy, com-
plies with the provisions of this section in accordance with
the evaluation process in Sections 3412.5 through 3412.9.

3412.5 Evaluation. The evaluation shall be comprised of three
categories: fire safety, means of egress and general safety, as
defined in Sections 3412.5.1 through 3412.5.3.

3412.5.1 Fire safety. Included within the fire safety cate-
gory are the structural fire resistance, automatic fire detec-
tion, fire alarm and fire suppression system features of the
facility.

3412.5.2 Means of egress. Included within the means of
egress category are the configuration, characteristics and
support features for means of egress in the facility.

3412.5.3 General safety. Included within the general safety
category are the fire safety parameters and the means of
egress parameters.

3412.6 Evaluation process. The evaluation process specified
herein shall be followed in its entirety to evaluate existing
buildings. Table 3412.7 shall be utilized for tabulating the
results of the evaluation. References to other sections of this
code indicate that compliance with those sections is required in
order to gain credit in the evaluation herein outlined. In apply-
ing this section to a building with mixed occupancies, where
the separation between the mixed occupancies does not qualify
for any category indicated in Section 3412.6.16, the score for
each occupancy shall be determined and the lower score deter-
mined for each section of the evaluation process shall apply to
the entire building.

Where the separation between mixed occupancies qualifies
for any category indicated in Section 3412.6.16, the score for
each occupancy shall apply to each portion of the building
based on the occupancy of the space.

3412.6.1 Building height. The value for building height
shall be the lesser value determined by the formula in Sec-
tion 3412.6.1.1. Chapter 5 shall be used to determine the
allowable height of the building, including allowable
increases due to automatic sprinklers as provided for in Sec-
tion 504.2. Subtract the actual building height in feet from

the allowable and divide by 12 1/2 feet. Enter the height value
and its sign (positive or negative) in Table 3412.7 under
Safety Parameter 3412.6.1, Building Height, for fire safety,
means of egress and general safety. The maximum score for
a building shall be 10.

3412.6.1.1 Height formula. The following formulas
shall be used in computing the building height value.

Height value, feet =
( ) ( )

12.5

AH EBH
CF

−
×

Height value, stories =( )AS EBS CF− ×
(Equation 34-1)

where:

AH = Allowable height in feet from Table 503.

EBH = Existing building height in feet.

AS = Allowable height in stories from Table 503.

EBS = Existing building height in stories.

CF = 1 if (AH) – (EBH) is positive.

CF = Construction-type factor shown in Table
3412.6.6(2) if (AH) – (EBH) is negative.

Note: Where mixed occupancies are separated and indi-
vidually evaluated as indicated in Section 3412.6, the
values AH, AS, EBH and EBS shall be based on the
height of the occupancy being evaluated.

3412.6.2 Building area. The value for building area shall be
determined by the formula in Section 3412.6.2.2. Section
503 and the formula in Section 3412.6.2.1 shall be used to
determine the allowable area of the building. This shall
include any allowable increases due to frontage and auto-
matic sprinklers as provided for in Section 506. Subtract the
actual building area in square feet from the allowable area
and divide by 1,200 square feet. Enter the area value and its
sign (positive or negative) in Table 3412.7 under Safety
Parameter 3412.6.2, Building Area, for fire safety, means of
egress and general safety. In determining the area value, the
maximum permitted positive value for area is 50 percent of
the fire safety score as listed in Table 3412.8, Mandatory
Safety Scores.

3412.6.2.1 Allowable area formula. The following for-
mula shall be used in computing allowable area:

Aa=(1 + If + Is) × At (Equation 34-2)

where:

Aa = Allowable area.

At = Tabular area per story in accordance with Table
503 (square feet)

Is = Area increase factor for sprinklers (Section 506.3).

If = Area increase factor for frontage (Section 506.2).
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3412.6.13 Maximum exit access travel distance. Evaluate
the length of exit access travel to an approved exit. Deter-
mine the appropriate points in accordance with the follow-
ing equation and enter that value into Table 3412.7 under
Safety Parameter 3412.6.13, Maximum Exit Access Travel
Distance, for means of egress and general safety. The maxi-
mum allowable exit access travel distance shall be deter-
mined in accordance with Section 1016.1.

Points 20

Maximum allowable

travel distance

Max

= ×
−

imum actual

travel distance

Max. allowable travel distance

3412.6.14 Elevator control. Evaluate the passenger eleva-
tor equipment and controls that are available to the fire de-
partment to reach all occupied floors. Elevator recall
controls shall be provided in accordance with the California
Fire Code. Under the categories and occupancies in Table
3412.6.14, determine the appropriate value and enter that
value into Table 3412.7 under Safety Parameter 3412.6.14,
Elevator Control, for fire safety, means of egress and gen-
eral safety. The values shall be zero for a single-story build-
ing.

TABLE 3412.6.14
ELEVATOR CONTROL VALUES

ELEVATOR
TRAVEL

CATEGORIES

a b c d

Less than 25 feet of travel
above or below the primary
level of elevator access for
emergency fire-fighting or
rescue personnel

-2 0 0 +2

Travel of 25 feet or more above
or below the primary level of
elevator access for emergency
fire-fighting or rescue
personnel

-4 NP 0 +4

For SI: 1 foot = 304.8 mm.

3412.6.14.1 Categories. The categories for elevator
controls are:

1. Category a—No elevator.

2. Category b—Any elevator without Phase I and II
recall.

3. Category c—All elevators with Phase I and II
recall as required by the California Fire Code.

4. Category d—All meet Category c; or Category b
where permitted to be without recall; and at least
one elevator that complies with new construction
requirements serves all occupied floors.

3412.6.15 Means of egress emergency lighting. Evaluate
the presence of and reliability of means of egress emergency
lighting. Under the categories and occupancies in Table
3412.6.15, determine the appropriate value and enter that
value into Table 3412.7 under Safety Parameter 3412.6.15,
Means of Egress Emergency Lighting, for means of egress
and general safety.

TABLE 3412.6.15
MEANS OF EGRESS EMERGENCY LIGHTING VALUES

NUMBER OF EXITS
REQUIRED BY
SECTION 1015

CATEGORIES

a b c

Two or more exits NP 0 4

Minimum of one exit 0 1 1

3412.6.15.1 Categories. The categories for means of
egress emergency lighting are:

1. Category a—Means of egress lighting and exit
signs not provided with emergency power in
accordance with Chapter 27.

2. Category b—Means of egress lighting and exit
signs provided with emergency power in accor-
dance with Chapter 27.

3. Category c—Emergency power provided to
means of egress lighting and exit signs which pro-
vides protection in the event of power failure to the
site or building.

3412.6.16 Mixed occupancies. Where a building has two or
more occupancies that are not in the same occupancy classifi-
cation, the separation between the mixed occupancies shall
be evaluated in accordance with this section. Where there is
no separation between the mixed occupancies or the separa-
tion between mixed occupancies does not qualify for any of
the categories indicated in Section 3412.6.16.1, the building
shall be evaluated as indicated in Section 3412.6 and the
value for mixed occupancies shall be zero. Under the catego-
ries and occupancies in Table 3412.6.16, determine the
appropriate value and enter that value into Table 3412.7
under Safety Parameter 3412.6.16, Mixed Occupancies, for
fire safety and general safety. For buildings without mixed
occupancies, the value shall be zero.

TABLE 3412.6.16
MIXED OCCUPANCY VALUESa

OCCUPANCY

CATEGORIES

a b c

A-1, A-2, R -10 0 10

A-3, A-4, B, E, F, M, S -5 0 5

a. For fire-resistance ratings between categories, the value shall be obtained by
linear interpolation.

3412.6.16.1 Categories. The categories for mixed occu-
pancies are:

1. Category a—Occupancies separated by minimum
1-hour fire barriers or minimum 1-hour horizontal
assemblies, or both.

2. Category b—Separations between occupancies in
accordance with Section 508.4.

3. Category c—Separations between occupancies
having a fire-resistance rating of not less than
twice that required by Section 508.4.

3412.6.17 Automatic sprinklers. Evaluate the ability to
suppress a fire based on the installation of an automatic
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sprinkler system in accordance with Section 903.3.1.1.
“Required sprinklers” shall be based on the requirements of
this code. Under the categories and occupancies in Table
3412.6.17, determine the appropriate value and enter that
value into Table 3412.7 under Safety Parameter 3412.6.17,
Automatic Sprinklers, for fire safety, means of egress
divided by 2 and general safety.

TABLE 3412.6.17
SPRINKLER SYSTEM VALUES

OCCUPANCY

CATEGORIES

a b c d e f

A-1, A-3, F, M, R, S-1 -6 -3 0 2 4 6

A-2 -4 -2 0 1 2 4

A-4, B, E, S-2 -12 -6 0 3 6 12

3412.6.17.1 Categories. The categories for automatic
sprinkler system protection are:

1. Category a—Sprinklers are required throughout;
sprinkler protection is not provided or the sprin-
kler system design is not adequate for the hazard
protected in accordance with Section 903.

2. Category b—Sprinklers are required in a portion
of the building; sprinkler protection is not pro-
vided or the sprinkler system design is not ade-
quate for the hazard protected in accordance with
Section 903.

3. Category c—Sprinklers are not required; none are
provided.

4. Category d—Sprinklers are required in a portion
of the building; sprinklers are provided in such
portion; the system is one which complied with the
code at the time of installation and is maintained
and supervised in accordance with Section 903.

5. Category e—Sprinklers are required throughout;
sprinklers are provided throughout in accordance
with Chapter 9.

6. Category f—Sprinklers are not required through-
out; sprinklers are provided throughout in accor-
dance with Chapter 9.

3412.6.18 Standpipes. Evaluate the ability to initiate attack
on a fire by making a supply of water available readily
through the installation of standpipes in accordance with
Section 905. Required standpipes shall be based on the
requirements of this code. Under the categories and occu-
pancies in Table 3412.6.18, determine the appropriate value
and enter that value into Table 3412.7 under Safety Parame-
ter 3412.6.18, Standpipes, for fire safety, means of egress
and general safety.

3412.6.18.1 Standpipe. The categories for standpipe
systems are:

1. Category a—Standpipes are required; standpipe is
not provided or the standpipe system design is not
in compliance with Section 905.3.

2. Category b—Standpipes are not required; none are
provided.

3. Category c—Standpipes are required; standpipes
are provided in accordance with Section 905.

4. Category d—Standpipes are not required;
standpipes are provided in accordance with Sec-
tion 905.

3412.6.18
STANDPIPE SYSTEM VALUES

OCCUPANCY

CATEGORIES

aa b c d

A-1, A-3, F, M, R, S-1 -6 0 4 6

A-2 -4 0 2 4

A-4, B, E, S-2 -12 0 6 12

a. This option cannot be taken if Category a or b in Section 3412.6.17 is used.

3412.6.19 Incidental accessory occupancy. Evaluate
the protection of incidental accessory occupancies in
accordance with Section 508.2.5. Do not include those
where this code requires suppression throughout the
buildings, including covered mall buildings, high-rise
buildings, public garages and unlimited area buildings.
Assign the lowest score from Table 3412.6.19 for the
building or floor area being evaluated and enter that value
into Table 3412.7 under Safety Parameter 3412.6.19,
Incidental Accessory Occupancy, for fire safety, means of
egress and general safety. If there are no specific occu-
pancy areas in the building or floor area being evaluated,
the value shall be zero.

TABLE 3412.6.19
INCIDENTAL ACCESSORY OCCUPANCY AREA VALUESa

PROTECTION
REQUIRED BY
TABLE 508.2.5

PROTECTION PROVIDED

None
1

Hour AFSS

AFSS
with
SP

1
Hour
and

AFSS
2

Hours

2
Hours
and

AFSS

2 Hours and AFSS -4 -3 -2 -2 -1 -2 0

2 Hours, or 1 Hour
and AFSS -3 -2 -1 -1 0 0 0

1 Hour and AFSS -3 -2 -1 -1 0 -1 0

1 Hour -1 0 -1 0 0 0 0

1 Hour, or AFSS
with SP -1 0 -1 0 0 0 0

AFSS with SP -1 -1 -1 0 0 -1 0

1 Hour or AFSS -1 0 0 0 0 0 0

a. AFSS = Automatic fire suppression system; SP = Smoke partitions (See
Section 508.2.5).

Note: For Table 3412.7, see next page.

3412.7 Building score. After determining the appropriate data
from Section 3412.6, enter those data in Table 3412.7 and total
the building score.
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with Appendix A of the IEBC and the referenced standards
of this code shall be permitted.

3419.12.1.1 Design documents. When Section 3419.12
is the basis for structural modifications, the approved
design documents must clearly state the scope of the seis-
mic modifications and the accepted criteria for the
design. The approved design documents must clearly
have the phrase “The seismic requirements of Chapter
34 for existing buildings have not been checked to deter-
mine if these structural modifications meet CBC require-
ments: the modifications proposed are to a different
seismic performance standard than would be required in
Section 3419 if they were not voluntary as allowed in
Section 3419.12.”

3419.12.2 Public schools and community colleges. When
Section 3419.12 is the basis for structural modifications, the
approved design documents must clearly indicate the scope
of modifications and the acceptance criteria for the design.

SECTION 3420
METHOD A

3420.1 General. The retrofit design shall employ the Linear
Static or Linear Dynamic Procedures of ASCE 41, Section
3.3.1 or 3.3.2, and comply with the applicable general require-
ments of ASCE 41, Chapters 2 and 3. The earthquake hazard
level and performance level given specified in Section 3417.5
for the building’s occupancy type shall be used. Structures
shall be designed for seismic forces coming from any horizon-
tal direction.

Exception: The ASCE 41 Simplified Rehabilitation Method
of Chapter 10 may be used if the Level 1 seismic perfor-
mance level is S-3 or lower, the building’s structural system
is one of the primary building types described in ASCE 41,
Table 10-2, and ASCE 41, Table 10-1 permits it use for the
building height.

SECTION 3421
METHOD B

3421.1 The existing or retrofitted structure shall be demon-
strated to have the capability to sustain the deformation
response due to the specified earthquake ground motions and
meet the seismic performance requirements of Section 3417.
The registered design professional shall provide an evaluation
of the response of the existing structure in its modified configu-
ration and condition to the ground motions specified. If the
building’s seismic performance is evaluated as satisfactory
and the peer reviewer(s,) and the enforcement agency concurs,
then no further structural modifications of the lat-
eral-load-resisting system are required.

When the evaluation indicates the building does not meet the
required performance levels given in Table 3417.5 for the
occupancy type, then a retrofit and/or repair design shall be
prepared that provides a structure that meets these perfor-
mance objectives and reflects the appropriate consideration of
existing conditions. Any approach to analysis and design is

permitted to be used, provided that the approach shall be ratio-
nal, shall be consistent with the established principals of
mechanics and shall use the known performance characteris-
tics of materials and assemblages under reversing loads typi-
cal of severe earthquake ground motions.

Exception: Further consideration of the structure’s seismic
performance may be waived by the enforcement agency if
both the registered design professional and peer reviewer(s)
conclude that the structural system can be expected to per-
form at least as well as required by the provisions of this sec-
tion without completing an analysis of the structure’s
compliance with these requirements. A detailed report shall
be submitted to the responsible building official that pres-
ents the reasons and basis for this conclusion. This report
shall be prepared by the registered design professional. The
peer reviewer(s) shall concur in this conclusion and affirm
to it in writing. The building official shall either approve this
decision or require completion of the indicated work speci-
fied in this section prior to approval.

3421.2 The approach, models, analysis procedures, assump-
tions on material and system behavior and conclusions shall be
peer reviewed in accordance with the requirements of Section
3420 and accepted by the peer reviewer(s).

Exceptions:

1. The enforcement agency may perform the work of
peer review when qualified staff is available within
the jurisdiction.

2. The enforcement agency may modify or waive the
requirements for peer review when appropriate.

3421.2.1 The approach used in the development of the
design shall be acceptable to the peer reviewer and the
enforcement agency and shall be the same method as used in
the evaluation of the building. Approaches that are specifi-
cally tailored to the type of building, construction materials
and specific building characteristics may be used, if they are
acceptable to the independent peer reviewer. The use of
Method A allowed procedures may also be used under
Method B.

3421.2.2 Any method of analysis may be used, subject to
acceptance by the peer reviewer(s) and the building official.
The general requirements given in ASCE 41, Chapter 2,
shall be complied with unless exceptions are accepted by the
peer reviewer(s) and building official. Use of other than
ASCE 41 procedures in Method B requires building official
concurrence before implementation.

3421.2.3 Prior to implementation, the procedures, methods,
material assumptions and acceptance/rejection criteria
proposed by the registered design professional will be peer
reviewed as provided in Section 3422. Where nonlinear pro-
cedures are used, prior to any analysis, the representation
of the seismic ground motion shall be reviewed and
approved by the peer reviewer(s) and the building official.

3421.2.4 The conclusions and design decisions shall be
reviewed and accepted by the peer reviewer(s) and the
building official.
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SECTION 3422
PEER REVIEW REQUIREMENTS

3422.1 General. Independent peer review is an objective, tech-
nical review by knowledgeable reviewer(s) experienced in the
structural design, analysis and performance issues involved.
The reviewer(s) shall examine the available information on the
condition of the building, the basic engineering concepts
employed and the recommendations for action.

3422.2 Timing of independent review. The independent
reviewer(s) shall be selected prior to initiation of substantial
portions of the design and/or analysis work that is to be
reviewed, and review shall start as soon as practical after
Method B is adopted and sufficient information defining the
project is available.

3422.3 Qualifications and terms of employment. The
reviewer(s) shall be independent from the design and construc-
tion team.

3422.3.1 The reviewer(s) shall have no other involvement in
the project before, during or after the review, except in a
review capacity.

3422.3.2 The reviewer(s) shall be selected and paid by the
owner and shall have technical expertise in the evaluation
and retrofit of buildings similar to the one being reviewed,
as determined by the enforcement agency.

3422.3.3 The reviewer (or in the case of review teams, the
chair) shall be a California-licensed structural engineer
who is familiar with the technical issues and regulations
governing the work to be reviewed.

Exception: Other individuals with acceptable qualifica-
tions and experience may be a peer reviewer(s) with the
approval of the building official.

3422.3.4 The reviewer shall serve through completion of the
project and shall not be terminated except for failure to per-
form the duties specified herein. Such termination shall be
in writing with copies to the enforcement agency, owner and
the registered design professional. When a reviewer is ter-
minated or resigns, a qualified replacement shall be
appointed within 10 working days, and the reviewer shall
submit copies of all reports, notes and correspondence to
the responsible building official, the owner and the regis-
tered design professional within 10 working days of such
termination.

3422.3.5 The peer reviewer shall have access in a timely
manner to all documents, materials and information
deemed necessary by the peer reviewer to complete the peer
review.

3422.4 Scope of review. Review activities shall include, where
appropriate, available construction documents, design crite-
ria and representative observations of the condition of the
structure, all inspection and testing reports, including methods
of sampling, analytical models and analyses prepared by the
registered design professional and consultants, and the retrofit

or repair design. Review shall include consideration of the pro-
posed design approach, methods, materials, details and
constructability.

Changes observed during construction that affect the seis-
mic-resisting system shall be reported to the reviewer in writing
for review and recommendation.

3422.5 Reports. The reviewer(s) shall prepare a written report
to the owner and building official that covers all aspects of the
review performed, including conclusions reached by the
reviewer(s). Reports shall be issued after the schematic phase,
during design development, and at the completion of construc-
tion documents but prior to submittal of the project plans to the
enforcement agency for plan review. When acceptable to the
building official, the requirement for a report during a specific
phase of the project development may be waived.

Such reports should include, at the minimum, statements of
the following:

1. Scope of engineering design peer review with limitations
defined.

2. The status of the project documents at each review stage.

3. Ability of selected materials and framing systems to meet
performance criteria with given loads and configura-
tion.

4. Degree of structural system redundancy and the defor-
mation compatibi l i ty among structural and
nonstructural components.

5. Basic constructibility of the retrofit or repair system.

6. Other recommendations that would be appropriate to
the specific project.

7. Presentation of the conclusions of the reviewer identify-
ing any areas that need further review, investigation
and/or clarification.

8. Recommendations.

The last report prepared prior to submittal of permit doc-
uments to the enforcement agency shall include a statement
indicating that the design is in conformance with the
approved evaluation and design criteria

3422.6 Response and resolutions. The registered design pro-
fessional shall review the report from the reviewer(s) and shall
develop corrective actions and responses as appropriate.
Changes observed during construction that affect the seis-
mic-resisting system shall be reported to the reviewer in writing
for review and recommendations. All reports, responses and
resolutions prepared pursuant to this section shall be submit-
ted to the responsible enforcement agency and the owner along
with other plans, specifications and calculations required. If
the reviewer resigns or is terminated prior to completion of the
project, then the reviewer shall submit copies of all reports,
notes and correspondence to the responsible building official,
the owner and the registered design professional within 10
working days of such termination.
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American Society of Mechanical Engineers
Three Park Avenue
New York, NY 10016-5990ASME

Standard Referenced
reference in code
number Title section number

A17.1/CSA B44—2007 Safety Code for Elevators and Escalators . . . . . . . . . . . . . . . . . . . 907.3.3, 911.1.5, 1007.4, 1607.8.1, 1613.6.5, 3001.2, 3001.4,
3002.5, 3003.2, 3007.1, 3008.3, 3008.12, 3008.14.1, 3411.8.2

A18.1—2005 Safety Standard for Platform Lifts and Stairway Chairlifts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1116B.2.1, 2702.2.6, 3411.8.3

A90.1—03 Safety Standard for Belt Manlifts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3001.2

B16.18—2001
(Reaffirmed 2005) Cast Copper Alloy Solder Joint Pressure Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .909.13.1

B16.22—2001
(Reaffirmed 2005) Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .909.13.1

B20.1—2006 Safety Standard for Conveyors and Related Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3001.2, 3005.3

BPE—2009 Bio-processing Equipment Standard

B31.3—2004 Process Piping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .415.8.6.1

ASTM International
100 Barr Harbor Drive
West Conshohocken, PA 19428-2959ASTM

Standard Referenced
reference in code
number Title section number

A 36/A 36M—05 Specification for Carbon Structural Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1810.3.2.3

A 153/A 153M—05 Specification for Zinc Coating (Hot-dip) on Iron and Steel Hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2304.9.5

A 240/A 240M—07 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)

A 252—98 (2002) Specification for Welded and Seamless Steel Pipe Piles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1810.3.2.3

A 283/A 283M—03 Specification for Low and Intermediate Tensile Strength Carbon Steel Plates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1810.3.2.3

A 307—04e01 Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1911.1

A 416/A 416M—06 Specification for Steel Strand, Uncoated Seven-wire for Prestressed Concrete. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1810.3.2.2

A 463/A 463M—05 Standard Specification for Steel Sheet, Aluminum-coated, by the Hot-dip Process. . . . . . . . . . . . . . . . . . . . . . Table 1507.4.3(2)

A 572/A 572M—07 Specification for High-strength Low-alloy Columbium-vanadium Structural Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . 1810.3.2.3

A 588/A 588M—05 Specification for High-strength Low-alloy Structural Steel with 50 ksi (345 MPa)
Minimum Yield Point to 4 inches (100 mm) Thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1810.3.2.3

A 615/A 615M—04a Specification for Deformed and Plain Billet-steel Bars for Concrete Reinforcement. . . . . . . . . . . . . . . . . . . 1708.2, 1810.3.10.2

A 653/A 653M—07 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), 2304.9.5.1

A 690/A 690M—07 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

A 706/A 706M—05a Specification for Low-alloy Steel Deformed and Plain Bars for
Concrete Reinforcement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1704.3, 1704.4.1, 2107.4, 2108.3

A 722/A 722M—07 Specification for Uncoated High-strength Steel Bar for Prestressing Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1810.3.10.2

A 755/A 755M—03 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)

A 792/A 792M—06a Specification for Steel Sheet, 55% Aluminum-zinc Alloy-coated by the
Hot-dip Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.4.3(1), Table 1507.4.3(2)

A 875/A 875M—06 Standard Specification for Steel Sheet Zinc-5 percent, Aluminum Alloy-coated by the Hot-dip Process. . . . . Table 1507.4.3(2)

A 913/A 913M—04 Specification for High-strength Low-alloy Steel Shapes of Structural Quality,
Produced by Quenching and Self-tempering Process (QST) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1810.3.2.3

A 924/A 924M—07 Standard Specification for General Requirements for Steel Sheet,
Metallic-coated by the Hot-dip Process. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.4.3(1)

A 992/A 992M—06a Standard Specification for Structural Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1810.3.2.3

B 42—02e01 Specification for Seamless Copper Pipe, Standard Sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .909.13.1

B 43—98(2004) Specification for Seamless Red Brass Pipe, Standard Sizes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .909.13.1

B 68—02 Specification for Seamless Copper Tube, Bright Annealed (Metric) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .909.13.1

B 88—03 Specification for Seamless Copper Water Tube. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .909.13.1

B 101—02 Specification for Lead-coated Copper Sheet and Strip for Building Construction. . . . . . . . . . . . . . . . . . . . . . . . . Table 1404.5.3,
Table 1507.2.9.2, Table 1507.4.3(1)

B 209—06 Specification for Aluminum and Aluminum Alloy Steel and Plate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.4.3(1)

B 251—02e01 Specification for General Requirements for Wrought Seamless Copper and Copper-alloy Tube. . . . . . . . . . . . . . . . . . . 909.13.1
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ASTM—continued
B 280—03 Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service . . . . . . . . . . . . . . . . . . . 909.13.1
B 370—03 Specification for Cold-rolled Copper Sheet and

Strip for Building Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1404.5.2, Table 1507.2.9.2, Table 1507.4.3(1)
B 695—04 Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and Steel. . . . . . . . . . . . . . 2304.9.5.1, 2304.9.5.3
C 5—03 Specification for Quicklime for Structural Purposes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 22/C 22M—00 (2005)e01 Specification for Gypsum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 27—98 (2002) Specification for Standard Classification of Fireclay and High-alumina Refractory Brick. . . . . . . . . . . . . . . . . . . . . . . . . 2111.5
C 28/C 28M—00 (2005) Specification for Gypsum Plasters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 31/C 31M—06 Practice for Making and Curing Concrete Test Specimens in the Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1704.4
C 33—03 Specification for Concrete Aggregates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .721.3.1.4, 721.4.1.1.3
C 34—03 Specification for Structural Clay Load-bearing Wall Tile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.2
C 35—01(2005) Specification for Inorganic Aggregates for Use in Gypsum Plaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 2507.2
C 36/C 36M—03 Specification for Gypsum Wallboard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Figure 721.5.1(2), Figure 721.5.1(3), Table 2506.2
C 37/C 37M—01 Specification for Gypsum Lath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 55—06e01 Specification for Concrete Building Brick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 721.3.2, 2103.1, 2105.2.2.1.2
C 56—05 Specification for Structural Clay Nonload Bearing Tile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.2
C 59/C 59M—00 (2006) Specification for Gypsum Casting and Molding Plaster. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 61/C 61M—00 (2006) Specification for Gypsum Keene’s Cement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 62—05 Specification for Building Brick (Solid Masonry Units Made from Clay or Shale). . . . . . . . . . 1807.1.6.3, 2103.2, 2105.2.2.1.1
C 67—07 Test Methods of Sampling and Testing Brick and Structural Clay Tile . . . . . . . . . . . . . . . . . . . . . . . . . . . 721.4.1.1.1, 2109.3.1.1
C 73—05 Specification for Calcium Silicate Face Brick (Sand-lime Brick) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 721.3.2, 2103.1
C 79—04a Specification for Treated Core and Nontreated Core Gypsum Sheathing Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 2506.2
C 90—06b Specification for Loadbearing Concrete Masonry Units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 721.3.2, 1807.1.6.3, 2103.1
C 91—05 Specification for Masonry Cement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 94/C 94M—07 Specification for Ready-mixed Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..110.3.1
C 126—99 (2005) Specification for Ceramic Glazed Structural Clay Facing Tile, Facing Brick and Solid Masonry Units . . . . . . . . . . . . . . 2103.2
C 140—07 Test Method Sampling and Testing Concrete Masonry Units and Related Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721.3.1.2
C 144-04 Standard Specification for Aggregate for Masonry Mortar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103A.8

C 150—07 Specification for Portland Cement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 172—04 Practice for Sampling Freshly Mixed Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1704.4
C 199—84 (2005) Test Method for Pier Test for Refractory Mortars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2111.5, 2111.8, 2113.12
C 206—03 Specification for Finishing Hydrated Lime. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 208—95 (2001) Specification for Cellulosic Fiber Insulating Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1508.2, 2303.1.5
C 212—00 (2006) Specification for Structural Clay Facing Tile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.2
C 216—07 Specification for Facing Brick (Solid Masonry Units Made from Clay or Shale) . . . . . . . . . . . 1807.1.6.3, 2103.2, 2105.2.2.1.1
C 270—07 Specification for Mortar for Unit Masonry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.8
C 289—07 Standard Test Method for Potential Alkali-Silica Reactivity of Aggregates . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1916.1.3, 1903A.3

C 315—07 Specification for Clay Flue Liners and Chimney Pots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2111.8, 2113.11, Table 2113.16(1)
C 317/C 317M—00 (2005) Specification for Gypsum Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1914.1
C 330—05 Specification for Lightweight Aggregates for Structural Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .721.1.1
C 331—05 Specification for Lightweight Aggregates for Concrete Masonry Units . . . . . . . . . . . . . . . . . . . . . . . . . . . 721.3.1.4, 721.4.1.1.3
C 406—06e01 Specification for Roofing Slate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.7.5
C 442/C 442M—04 Specification for Gypsum Backing Board and Coreboard and Gypsum Shaftliner Board. . . . . . . . . . . . . . . . . . . . . Table 2506.2
C 472—99 (2004) Specification for Standard Test Methods for Physical Testing of Gypsum,

Gypsum Plasters and Gypsum Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 473—06a Test Method for Physical Testing of Gypsum Panel Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 474—05 Test Methods for Joint Treatment Materials for Gypsum Board Construction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 2506.2
C 475—05 Specification for Joint Compound and Joint Tape for Finishing Gypsum Wallboard . . . . . . . . . . . . . . . . . . . . . . . . Table 2506.2
C 503—05 Specification for Marble Dimension Stone (Exterior) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.4
C 514—04 Specification for Nails for the Application of Gypsum Board . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 720.1(2), Table 720.1(3),

Table 2306.7, Table 2506.2
C 516—02 Specifications for Vermiculite Loose Fill Thermal Insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 721.3.1.4, 721.4.1.1.3
C 547—06 Specification for Mineral Fiber Pipe Insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 720.1(2), Table 720.1(3)
C 549—06 Specification for Perlite Loose Fill Insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .721.3.1.4, 721.4.1.1.3
C 552—03 Standard Specification for Cellular Glass Thermal Insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1508.2
C 557—03e01 Specification for Adhesives for Fastening Gypsum Wallboard to Wood Framing . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 2506.2
C 568—03 Specification for Limestone Dimension Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.4
C 578—07 Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 1508.2
C 587—04 Specification for Gypsum Veneer Plaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 588/C 588M—01 Specification for Gypsum Base for Veneer Plasters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
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ASTM—continued
C 595—07 Specification for Blended Hydraulic Cements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 615—03 Specification for Granite Dimension Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.4
C 616—03 Specification for Quartz Dimension Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.4
C 618-08a Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete . . . . . . 1903A.3, 1916.1.3

C 629—03 Specification for Slate Dimension Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.4
C 630/C 630M—03 Specification for Water-resistant Gypsum Backing Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 631—95a (2004) Specification for Bonding Compounds for Interior Gypsum Plastering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 635—04 Specification for the Manufacture, Performance and Testing of Metal Suspension

Systems for Acoustical Tile and Lay-in Panel Ceilings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 808.1.1, 2506.2.1, H107.1.1
C 636/C 636M—06 Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-in Panels . . . . . . . . . . . . . . . 808.1.1
C 645—07 Specification for Nonstructural Steel Framing Members. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2, Table 2507.2
C 652—05a Specification for Hollow Brick (Hollow Masonry Units Made from Clay or Shale) . . . . . . . . . . . . . . . . . . . . . . . . . . 1807.1.6.3,

2103.2, 2105.2.2.1.1
C 728—05 Standard Specification for Perlite Thermal Insulation Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1508.2
C 744—05 Specification for Prefaced Concrete and Calcium Silicate Masonry Units . . . . . . . . . . . . . . . . . . . . . . . . . Table 721.3.2, 2103.1
C 754—04 Specification for Installation of Steel Framing Members to Receive Screw-attached

Gypsum Panel Products. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2508.1, Table 2511.1.1
C 836—06 Specification for High-solids Content, Cold Liquid-applied Elastomeric

Waterproofing Membrane for Use with Separate Wearing Course . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.15.2
C 840—07 Specification for Application and Finishing of Gypsum Board. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2508.1, 2509.2
C 841—03 Specification for Installation of Interior Lathing and Furring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 2508.1, Table 2511.1.1
C 842—05 Specification for Application of Interior Gypsum Plaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 2511.1.1, 2511.3, 2511.4
C 843—99 (2006) Specification for Application of Gypsum Veneer Plaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2511.1.1
C 844—04 Specification for Application of Gypsum Base to Receive Gypsum Veneer Plaster . . . . . . . . . . . . . . . . . . . . . . . . . Table 2508.1
C 847—06 Specification for Metal Lath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 887—05 Specification for Packaged, Dry Combined Materials for Surface Bonding Mortar . . . . . . . . . . . . . . . . . . . . . . 1805.2.2, 2103.9

C 897—05 Specification for Aggregate for Job-mixed Portland Cement-based Plaster. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 2507.2
C 920—05 Standard for Specification for Elastomeric Joint Sealants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 926—98a (2005) Specification for Application of Portland Cement-based Plaster. . . 2109.3.4.6, 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
C 931/C 931M—04 Specification for Exterior Gypsum Soffit Board. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 932—06 Specification for Surface-applied Bonding Compounds Agents for Exterior Plastering . . . . . . . . . . . . . . . . . . . . . . Table 2507.2
C 933—05 Specification for Welded Wire Lath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 946—91 (2001) Specification for Practice for Construction of Dry-stacked, Surface-bonded Walls . . . . . . . . . . . . . . . . . . . . . . 2103.9, 2109.2.2
C 954—04 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

C 955—06 Standard Specification for Load-bearing Transverse and Axial Steel Studs,
Runners Tracks, and Bracing or Bridging, for Screw Application of
Gypsum Panel Products and Metal Plaster Bases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2, Table 2507.2

C 956—04 Specification for Installation of Cast-in-place Reinforced Gypsum Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1914.1
C 957—06 Specification for High-solids Content, Cold Liquid-applied Elastomeric

Waterproofing Membrane with Integral Wearing Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.15.2
C 960—04 Specification for Predecorated Gypsum Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 989-09 Standard Specification for Slag Cement for Use in Concrete and Mortars . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1903A.3, 1916.1.3

C 1002—04 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

C 1007—04 Specification for Installation of Load Bearing (Transverse and Axial) Steel Studs and
Related Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..Table 2508.1, Table 2511.1.1

C 1019—05 Test Method of Sampling and Testing Grout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2105.2.2.1.1, 2105.2.2.1.2, 2105.2.2.1.3
C 1029—05a Specification for Spray-applied Rigid Cellular Polyurethane Thermal Insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1507.14.2
C 1032—06 Specification for Woven Wire Plaster Base. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 1047—05 Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base . . . . . . . . . . . . . . . . Table 2506.2, Table 2507.2
C 1063—06 Specification for Installation of Lathing and Furring to Receive Interior and

Exterior Portland Cement-based Plaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2109.3.4.6, 2510.3, Table 2511.1.1, 2512.1.1
C 1088—07a Specification for Thin Veneer Brick Units Made from Clay or Shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 720.1(2), 2103.2
C 1167—03 Specification for Clay Roof Tiles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.3.4
C 1177/C 1177M—06 Specification for Glass Mat Gypsum Substrate for Use as Sheathing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 1178/C 1178M—06 Specification for Coated Mat Water-resistant Gypsum Backing Panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 2506.2, 2509.2
C 1186—07 Specification for Flat Nonasbestos Fiber Cement Sheets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1404.10
C 1261—07 Specification for Firebox Brick for Residential Fireplaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2111.5, 2111.8
C 1278/C 1278M—06 Specification for Fiber-reinforced Gypsum Panels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
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ASTM—continued
C 1280—04 Specification for Application of Gypsum Sheathing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2508.1, 2508.2
C 1283—07 Practice for Installing Clay Flue Lining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2113.12
C 1288—99 (2004) Standard Specification for Discrete Nonasbestos Fiber-cement Interior Substrate Sheets . . . . . . . . . . . . . . . . . . . . . . . . . 2509.2
C 1289—07 Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board . . . . . . . . . . . . . . . . . Table 1508.2
C 1314—07 Test Method for Compressive Strength of Masonry Prisms . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2105.2.2.2.2, 2105.3.1, 2105.3.2
C 1325—04 Standard Specification for Nonasbestos Fiber-mat Reinforced Cement Interior Substrate Sheets . . . . . . . . . . . . . . . . . . . 2509.2
C 1328—05 Specification for Plastic (Stucco Cement). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2507.2
C 1386—07 Specification for Precast Autoclaved Aerated Concrete (AAC) Wall Construction Units . . . . . . . . 2102.1, 2103.3, 2105.2.2.1.3
C 1395/C 1395M—04 Specification for Gypsum Ceiling Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 1396M—06a Specification for Gypsum Board. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2
C 1405—07 Standard Specification for Glazed Brick (Single Fired, Solid Brick Units). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2103.2
C 1492—03 Standard Specification for Concrete Roof Tile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.3.5
C 1567-08 Standard Test Method for Determining the Potential Alkali-Silica Reactivity

of the Cementicious Materials and Aggregate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1903A.3, 1916.1.3

C 1586-05 Standard Guide for Quality Assurance of Mortars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2105A.2.2.1.4, 2114.9.1

C 1629/C 1629M—06 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

C 1658/C 1658M—06 Standard Specification for Glass Mat Gypsum Panels. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1810.3.2.4, Table 2506.2
D 25—99 (2005) Specification for Round Timber Piles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2303.1.11
D 41—05 Specification for Asphalt Primer Used in Roofing, Dampproofing and Waterproofing . . . . . . . . . . . . . . . . . . . . Table 1507.10.2
D 43—00 (2006) Specification for Coal Tar Primer Used in Roofing, Dampproofing and Waterproofing. . . . . . . . . . . . . . . . . . . . Table 1507.10.2
D 56—05 Test Method for Flash Point By Tag Closed Tester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .307.2
D 86—07a Test Method for Distillation of Petroleum Products at Atmospheric Pressure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.2
D 93—07 Test Method for Flash Point By Pensky-Martens Closed Cup Tester. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .307.2
D 225—04 Specification for Asphalt Shingles (Organic Felt) Surfaced with Mineral Granules . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1507.2.5
D 226—06 Specification for Asphalt-saturated Organic Felt Used in Roofing and Waterproofing . . . . . . . . . . . 1404.2, 1507.2.3, 1507.3.3,

1507.5.3, 1507.6.3, 1507.7.3, Table 1507.8,
1507.8.3, 1507.9.3, 1507.9.5, Table 1507.10.2

D 227—03 Specification for Coal-tar-saturated Organic Felt Used in Roofing and Waterproofing . . . . . . . . . . . . . . . . . . . . Table 1507.10.2
D 312—00 (2006) Specification for Asphalt Used in Roofing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.10.2
D 422—63 (2002)e01 Test Method for Particle-size Analysis of Soils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1803.5.3
D 448—03a Standard Classification for Sizes of Aggregate for Road and Bridge Construction . . . . . . . . . . . . . . . . . . . 1507.12.3, 1507.13.3
D 450—07 Specification for Coal-tar Pitch Used in Roofing, Dampproofing and Waterproofing . . . . . . . . . . . . . . . . . . . . . Table 1507.10.2
D 635—06 Test Method for Rate of Burning and/or Extent and Time of Burning of

Self-supporting Plastics in a Horizontal Position. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2606.4, H107.1.1
D 1143/D 1143M—07 Test Method for Piles Under Static Axial Compressive Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1810.3.3.1.2
D 1227—95 (2007) Specification for Emulsified Asphalt Used as a Protective Coating for Roofing . . . . . . . . . . . . . . . . Table 1507.10.2, 1507.15.2
D 1557—02e01 Test Method for Laboratory Compaction Characteristics of Soil Using

Modified Effort [56,000 ft-lb/ft3 (2,700 KN m/m3)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1704.7, 1804.5, J107.6
D 1586—99 Specification for Penetration Test and Split-barrel Sampling of Soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1613.5.5
D 1761—06 Test Method for Mechanical Fasteners in Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1716.1.1, 1716.1.2, 1716.1.3
D 1863—05 Specification for Mineral Aggregate Used on Built-up Roofs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.10.2
D 1929—96 (2001)e01 Test Method for Determining Ignition Properties of Plastics . . . . . . . . . . . . . . . . . . . . . . 402.16.4, 406.5.3, 1407.11.2.1, 2606.4
D 1970—01 Specification for Self-adhering Polymer Modified Bituminous Sheet Materials

Used as Steep Roof Underlayment for Ice Dam Protection. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1507.2.4, 1507.2.9.2, 1507.3.9,
1507.5.7, 1507.8.8, 1507.9.9

D 2166—06 Test Method for Unconfined Compressive Strength of Cohesive Soil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1613.5.5
D 2178—04 Specification for Asphalt Glass Felt Used in Roofing and Waterproofing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 1507.10.2
D 2216—05 Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass . . . . . . . . . . . . . . . 1613.5.5
D 2487—06 Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System) . . . . . Table 1610.1, 1802.3.1
D 2626—04 Specification for Asphalt Saturated and Coated Organic Felt Base Sheet Used in Roofing . . . . . . . . . 1507.3.3, Table 1507.10.2
D 2822—05 Specification for Asphalt Roof Cement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.10.2
D 2823—05 Specification for Asphalt Roof Coatings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.10.2
D 2843—99 (2004)e01 Test for Density of Smoke from the Burning or Decomposition of Plastics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2606.4
D 2850—03a Test Method for Unconsolidated, Undrained Triaxial Compression Test on Cohesive Soils . . . . . . . . . . . . . . . . . . . . . . 1613.5.5
D 2898—07 Test Methods for Accelerated Weathering of Fire-retardant-treated Wood for Fire Testing . . . . . . . . 1505.1, 2303.2.4, 2303.2.6
D 3019—94 (2007) Specification for Lap Cement Used with Asphalt Roll Roofing, Nonfibered, Asbestos Fibered and

Nonasbestos Fibered. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.10.2
D 3161—06 Test Method for a Wind Resistance of Asphalt Shingles (Fan Induced Method) . . . . . . . . . . . . . 1507.2.7.1, Table 1507.2.7.1(2)
D 3200—74 (2005) Standard Specification and Test Method for Establishing Recommended Design Stresses for

Round Timber Construction Poles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2303.1.11
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ASTM—continued
D 3201—07 Test Method for Hygroscopic Properties of Fire-retardant-treated Wood and Wood-based Products . . . . . . . . . . . . . . . 2303.2.7

D 3278—(2004)e01 Test Methods for Flash Point of Liquids by Small Scale Closed-cup Apparatus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.2

D 3462—07 Specification for Asphalt Shingles Made from Glass Felt and Surfaced with Mineral Granules . . . . . . . . . . . . . . . . . . . 1507.2.5

D 3468—99 (2006)e01 Specification for Liquid-applied Neoprene and Chlorosulfonated Polyethylene Used in
Roofing and Waterproofing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.15.2

D 3679—06a Specification for Rigid Poly [Vinyl Chloride (PVC) Siding] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1404.9, 1405.14

D 3689—90 (1995) Method for Testing Individual Piles Under Static Axial Tensile Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1810.3.3.1.5

D 3737—07 Practice for Establishing Allowable Properties for Structural Glued Laminated Timber (Glulam) . . . . . . . . . . . . . . . . . 2303.1.3

D 3746—85 (2002) Test Method for Impact Resistance of Bituminous Roofing Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1504.7

D 3747—79 (2007) Specification for Emulsified Asphalt Adhesive for Adhering Roof Insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 1507.10.2

D 3909—97b (2004)e01 Specification for Asphalt Roll Roofing (Glass Felt) Surfaced with Mineral Granules . . . 1507.2.9.2, 1507.6.5, Table 1507.10.2

D 3957—06 Standard Practices for Establishing Stress Grades for Structural Members Used in Log Buildings . . . . . . . . . . . . . . . 2303.1.10

D 4022—07 Specification for Coal Tar Roof Cement, Asbestos Containing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.10.2

D 4272—03 Test Method for Total Energy Impact of Plastic Films by Dart Drop. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1504.7

D 4318—05 Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils . . . . . . . . . . . . . . . . . . . . . . . . . . . 1613.5.5, 1803.5.3

D 4434—06 Specification for Poly (Vinyl Chloride) Sheet Roofing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.13.2

D 4479—07 Specification for Asphalt Roof Coatings—Asbestos-free . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.10.2

D 4586—00 Specification for Asphalt Roof Cement—Asbestos-free . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.10.2

D 4601—04 Specification for Asphalt-coated Glass Fiber Base Sheet Used in Roofing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 1507.10.2

D 4637—04 Specification for EPDM Sheet Used in Single-ply Roof Membrane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.12.2

D 4829—07 Test Method for Expansion Index of Soils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1803.5.3

D 4869—05e01 Specification for Asphalt-saturated (Organic Felt) Underlayment Used in
Steep Slope Roofing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1507.2.3, 1507.5.3, 1507.6.3, 1507.7.3, 1507.8.3, 1507.9.3

D 4897—01 Specification for Asphalt-coated Glass Fiber Venting Base Sheet Used in Roofing. . . . . . . . . . . . . . . . . . . . . . . Table 1507.10.2

D 4945—00 Test Method for High-strain Dynamic Testing of Piles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1810.3.3.1.2

D 4990—97a (2005)e01 Specification for Coal Tar Glass Felt Used in Roofing and Waterproofing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 1507.10.2

D 5019—07 Specification for Reinforced Nonvulcanized Polymeric Sheet Used in Roofing Membrane . . . . . . . . . . . . . . . . . . . . . 1507.12.2

D 5055—05 Specification for Establishing and Monitoring Structural Capacities of Prefabricated Wood I-joists . . . . . . . . . . . . . . . 2303.1.2

D 5456—05a Specification for Evaluation of Structural Composite Lumber Products. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2303.1.9

D 5516—03 Test Method of Evaluating the Flexural Properties of Fire-retardant-treated
Softwood Plywood Exposed to the Elevated Temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2303.2.5.1

D 5643—06 Specification for Coal Tar Roof Cement, Asbestos-free . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 1507.10.2

D 5664—02 Test Methods for Evaluating the Effects of Fire-retardant Treatment and
Elevated Temperatures on Strength Properties of Fire-retardant-treated Lumber . . . . . . . . . . . . . . . . . . . . . . . . . . . 2303.2.5.2

D 5665—99a (2006) Specification for Thermoplastic Fabrics Used in Cold-applied Roofing and Waterproofing . . . . . . . . . . . . . . . . Table 1507.10.2

D 5726—98 (2005) Specification for Thermoplastic Fabrics Used in Hot-applied Roofing and Waterproofing . . . . . . . . . . . . . . . . . Table 1507.10.2

D 6083—05e01 Specification for Liquid Applied Acrylic Coating Used in Roofing . . . . . . . . . . . . . . . . . . . . . . . . . . Table 1507.10.2, 1507.15.2

D 6162—00A Specification for Styrene-butadiene-styrene (SBS) Modified Bituminous
Sheet Materials Using a Combination of Polyester and Glass Fiber Reinforcements . . . . . . . . . . . . . . . . . . . . . . . . 1507.11.2

D 6163—00e01 Specification for Styrene-butadiene-styrene (SBS) Modified Bituminous
Sheet Materials Using Glass Fiber Reinforcements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.11.2

D 6164—05 Specification for Styrene-butadiene-styrene (SBS) Modified Bituminous
Sheet Metal Materials Using Polyester Reinforcements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.11.2

D 6222—02e01 Specification for Atactic Polypropylene (APP) Modified Bituminous
Sheet Materials Using Polyester Reinforcements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.11.2

D 6223—02 Specification for Atactic Polypropylene (APP) Modified Bituminous
Sheet Materials Using a Combination of Polyester and Glass Fiber Reinforcements . . . . . . . . . . . . . . . . . . . . . . . . 1507.11.2

D 6298—05 Specification for Fiberglass Reinforced Styrene-butadiene-styrene (SBS)
Modified Bituminous Sheets with a Factory Applied Metal Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.11.2

D 6305—02e01 Practice for Calculating Bending Strength Design Adjustment Factors for Fire-retardant-treated
Plywood Roof Sheathing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2303.2.5.1

D 6380—03 Standard Specification for Asphalt Roll Roofing (Organic) Felt . . . . . . . . . . . . . . . . . . . . . . . . . . 1507.2.9.2, 1507.3.3, 1507.6.5

D 6509—00 Standard Specification for Atactic Polypropylene (APP) Modified Bituminous base
Sheet Materials Using Glass Fiber Reinforcements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.11.2

D 6694—07 Standard Specification for Liquid-applied Silicone Coating Used in Spray Polyurethane Foam Roofing . . . . . . . . . . . 1507.15.2

D 6754—02 Standard Specification for Ketone Ethylene Ester Based Sheet Roofing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1507.13.2

D 6757—07 Standard Specification for Inorganic Underlayment for Use with Steep Slope Roofing Products . . . . . . . . . . . . . . . . . . 1507.2.3

D 6841—03 Standard Practice for Calculating Design Value Treatment Adjustment Factors for Fire-retardant-treated Lumber . . 2303.2.5.2

D 6878—06a Standard Specification for Thermoplastic Polyolefin Based Sheet Roofing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1507.13.2

D 6947—07 Standard Specification for Liquuid Applied Moisture Cured Polyurethane Coating
Used in Spray Polyurethane Foam Roofing System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.15.2
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ASTM—continued

D 7158—07 Standard Test Method for Wind Resistance of Sealed Asphalt Shingles
(Uplift Force/Uplift Resistance Method). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1507.2.7.1, Table 1507.2.7.1(1)

E 84—07 Test Methods for Surface Burning Characteristics of Building Materials. . . . . . . . . . . . . . . . . . . . . . . 402.11, 402.16.4, 406.5.3,
703.4.2, 719.1, 719.4, 802.1, 803.1.1, 803.9, 806.5,

1407.9, 1407.10.1, 2303.2, 2603.3, 2603.4.1.13, 2603.5.4, 2604.2.4, 2606.4, 3105.4, D102.2.8

E 90—04 Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of
Building Partitions and Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1207.2, 1207.2.1

E 96/E 96M—05 Test Method for Water Vapor Transmission of Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .202, 1203.2

E 108—07a Test Methods for Fire Tests of Roof Coverings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1505.1, 2603.6, 2610.2, 2610.3

E 119—07 Test Methods for Fire Tests of Building Construction and Materials. . . . . . . . . . . . . . . . . . . . . . . 703.2, 703.2.1, 703.2.3, 703.3,
703.5, 704.12, 705.7, 705.8.5, 707.6, 712.3.2,

713.3.1, 713.4.1.1, 714.1, 715.2, 715.4.5, 716.5.2, 716.5.3, 716.6.1,
716.6.2.1, Table 720.1(1), 1407.10.2, 2103.2, 2603.4, 2603.5.1

E 136—04 Test Method for Behavior of Materials in a Vertical Tube Furnace at 750°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703.4.1

E 330—02 Test Method for Structural Performance of Exterior Windows, Curtain Walls and Doors by
Uniform Static Air Pressure Difference. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1715.5.2

E 331—00 Test Method for Water Penetration of Exterior Windows, Skylights, Doors and Curtain Walls by
Uniform Static Air Pressure Difference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1403.2

E 492—04 Test Method for Laboratory Measurement of Impact Sound Transmission Through Floor-ceiling
Assemblies Using the Tapping Machine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1207.3

E 580—08 Standard Practice for Installation of Ceiling Suspension Systems for Acoustical Tile and
Lay-in Panels in Areas Subject to Earthquake Ground Motions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1615.10.13, 1615A.1.16

E 605—93 (2006) Test Method for Thickness and Density of Sprayed Fire-resistive Material (SFRM)
Applied to Structural Members. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1704.12.4.1, 1704.12.4.2,

1704.12.4.3, 1704.12.5

E 648–04 Standard Test Method for Critical Radiant Flux of Floor Covering Systems
Using a Radiant Heat Energy Source. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .804.4.1, 804.4.2

E662–09 Standard Test Method for Specific Optical Density of Smoke Generated by Solid Materials. . . . . . . . . . . . . . . . 804.4.1, 804.4.2

E 681—04 Test Methods for Concentration Limits of Flammability of Chemical Vapors and Gases . . . . . . . . . . . . . . . . . . . . . . . . . . . 307.2

E 736—00 (2006) Test Method for Cohesion/Adhesion of Sprayed Fire-resistive Materials Applied to

Structural Members . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .704.13.2, 1704.12.6

E 814—06 Test Method of Fire Tests of Through-penetration Firestops. . . . . . . . . . . . . . . . . . . . . . . . 702.1, 713.3.1.2, 713.3.2, 713.4.1.1.2

E 970—00 Test Method for Critical Radiant Flux of Exposed Attic Floor Insulation Using
a Radiant Heat Energy Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .719.3.1

E 1300—04e01 Practice for Determining Load Resistance of Glass in Buildings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2404.1, 2404.2, 2404.3.1,
2404.3.2, 2404.3.3, 2404.3.4, 2404.3.5

E 1354—04a Standard Test Method for Heat and Visible Smoke Release Rates for Materials and Products
Using an Oxygen Consumption Calorimeter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .402.12.1

E 1592—01 Test Method for Structural Performance of Sheet Metal Roof and Siding Systems by
Uniform Static Air Pressure Difference. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1504.3.2

E 1602—03 Guide for Construction of Solid Fuel-burning Masonry Heaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2112.2

E 1886—05 Test Method for Performance of Exterior Windows, Curtain Walls, Doors and
Storm Shutters Impacted by Missiles and Exposed to Cyclic Pressure Differentials . . . . . . . . . . . . . . . . . . . . . . . . . . 1609.1.2

E 1966—01 Test Method for Fire-resistant Joint Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .702.1, 714.3

E 1996—06 Specification for Performance of Exterior Windows, Glazed Curtain Walls,
Doors and Impact Protective Systems Impacted by Windborne Debris in Hurricanes . . . . . . . . . . . . . . . 1609.1.2, 1609.1.2.1

E 2072—04 Standard Specification for Photoluminescent (Phosphorescent) Safety Markings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1024.4

E 2273—03 Standard Test Method for Determining the Drainage Efficiency of Exterior Insulation and
Finish Systems (EIFS) Clad Wall Assemblies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1408.4.1

E 2307—04e01 Standard Test Method for Determining Fire Resistance of Perimeter Fire Barrier Systems
Using Intermediate-scale, Multistory Test Apparatus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .714.4

E 2404—07a Standard Practice for Specimen Preparation and Mounting of Textile, Paper or Vinyl Wall or
Ceiling Coverings to Assess Surface Burning Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .803.1.4

E 2568—07 Standard Specification for PB Exterior Insulation and Finish Systems (EIFS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1408.2

E 2570—07 Standard Test Method for Evaluating Water-resistive Barrier (WRB) Coatings Used
Under Exterior Insulation and Finish Systems (EIFS) for EIFS with Drainage. . . . . . . . . . . . . . . . . . . . 1408.4.1.1, 1704.12.1

E 2573—07 Standard Practice for Specimen Preparation and Mounting of Site-fabricated Stretch
Systems to Assess Surface Burning Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .803.9

F 547—01 Terminology of Nails for Use with Wood and Wood-based Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 2506.2

F 1346—91 (2003) Performance Specification for Safety Covers and Labeling Requirements for All Covers for
Swimming Pools, Spas and Hot Tubs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3109.4, 3109.4.1.8

F 1667—05 Specification for Driven Fasteners: Nails, Spikes and Staples . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 720.1(2), Table 720.1(3),
1507.2.6, 2303.6, Table 2506.2
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REFERENCED STANDARDS

2010 CALIFORNIA BUILDING CODE JANUARY 1, 2011 ERRATA 655

U.S. Department of Housing and Urban Development
451 7th Street, SW
Washington, DC 20410HUD

Standard Referenced
reference in code
number Title section number
HUD 24 CFR Part 3280 (1994) Manufactured Home Construction and Safety Standards. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .G201

International Code Council, Inc.
500 New Jersey Ave, NW
6th Floor
Washington, DC 20001ICC

Standard Referenced
reference in code
number Title section number
ICC 300—07 ICC Standard on Bleachers, Folding and Telescopic Seating and Grandstands . . . . . . . . . . . . . . 1028.1.1, Table 1607.1, 3401.1
ICC 400—07 Standard on Design and Construction of Log Structures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2301.2
ICC 500—08 ICC/NSSA Standard on the Design and Construction of Storm Shelters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423.1, 423.2
ICC 600—08 Standard for Residential Construction in High Wind Regions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1609.1.1, 1609.1.1.1, 2308.2.1
ICC ES AC 331 Acceptance Criteria for Smoke and Heat Vents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .910.3.1

ICC ES AC77 Acceptance Criteria for Smoke Containment Systems Used with Fire-resistance-rated
Elevator Hoistway Doors and Frames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .707.14.1

ICC-ES AC 01—09* Acceptance Criteria for Expansion Anchors in Masonry Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1615A.1.14

ICC-ES AC 43—09* Acceptance Criteria for Steel Deck Roof and Floor Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2209A.3

ICC-ES AC 58—09* Acceptance Criteria for Adhesive Anchors in Masonry Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1615A.1.14

ICC-ES AC 70—09* Acceptance Criteria for Fasteners Power-Driven into Concrete, Steel and Masonry Elements. . . . . . . . . . . . . . . . . . . 1911A.1.1

ICC-ES AC 106—09* Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1615A.1.14

ICC-ES AC 125—09* Acceptance Criteria for Concrete, and Reinforced and Unreinforced Masonry Strengthening Using
Externally Bonded Fiber-Reinforced Polymer (FRP) Composite Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1917A.3

ICC-ES AC 178—09* Acceptance Criteria for Inspection and Verification of Concrete, and Reinforced and Unreinforced Masonry
Strengthening Using Fiber-Reinforced Polymer (FRP) Composite Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1917A.3

ICC-ES AC 193—09* Acceptance Criteria for Mechanical Anchors in Concrete Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1615A.1.14, 1912A.1.1

ICC-ES AC 308—09 Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete Elements . . . . . . . . . . . . . . . . . . . 1615A.1.14, 1912A.1.1

ICC-ES AC 358-09* Acceptance Criteria for Helical Foundation Systems and Devices. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1810A.3.1.5.1

SBCCI SSTD 11—97 Test Standard for Determining Wind Resistance of Concrete or Clay Roof Tiles . . . . . . . . . . . . . . . . . . . . . . 1716.2.1, 1716.2.2

* Refers to International Building Code, 2009 as a reference standard.

International Organization for Standardization
ISO Central Secretariat
1 ch, de la Voie-Creuse, Case Postale 56
CH-1211 Geneva 20, SwitzerlandISO

Standard Referenced
reference in code
number Title section number
ISO 8115—86 Cotton Bales–Dimensions and Density . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 415.8.2.1.1

National Association of Architectural Metal Manufacturers
800 Roosevelt Road, Bldg. C, Suite 312
Glen Ellyn, IL 60137NAAMM

Standard Referenced
reference in code
number Title section number
FP 1001—97 Guide Specifications for Design of Metal Flag Poles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1609.1.1

National Concrete Masonry Association
13750 Sunrise Valley
Herndon, VA 22071-4662NCMA

Standard Referenced
reference in code
number Title section number
TEK 5-84 (1996) Details for Concrete Masonry Fire Walls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Table 720.1(2)
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National Fire Protection Association
1 Batterymarch Park
Quincy, MA 02169-7471NFPA

Standard Referenced
reference in code
number Title section number
10—07 Portable Fire Extinguishers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906.2, 906.3.2, 906.3.4, Table 906.3(1), Table 906.3(2)
11—05 Low Expansion Foam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .904.7
12—05 Carbon Dioxide Extinguishing Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .904.8, 904.11
12A—04 Halon 1301 Halon 1301 Fire Extinguishing Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .904.9
13—10 Installation of Sprinkler Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .708.2, 903.3.1.1, 903.3.2, 903.3.5.1.1,

903.3.5.2, 904.11, 905.3.4, 907.6.3, 1613.6.3

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, 2006 California
edition.

Revise Section 8.15.1.2.15 as follows:

8.15.1.2.15 Exterior columns under 10 ft2 (0.93 m2) 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 pro-
tection.

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, balconies, 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 canopies, roofs, 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-combus-
tible, 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 contain 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 bottom of solid wood joists so as to create enclosed joist spaces 160 ft3 (4.5 m3) 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 11.2.3.1.4(4)(d)].

(3) Concealed spaces over isolated small roofs, or canopies not exceeding 55 ft2 (5.1 m2)

Delete language to section 8.15.7.4 and reserve section number.

8.15.7.4

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 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 calcu-
lated. The installing contractor shall identify a hydraulically designed sprinkler system with a permanently marked weather-
proof 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.

8.16.1.1.1.5 Control valves, check valves, drain valves and antifreeze valves shall be readily accessible for inspection, testing
and maintenance. Valves located more than 7 feet above the finished floor shall be provided with a means of opening and clos-
ing the valve from the floor level.
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NFPA—continued

Revise Section 8.16.1.5.1 as follows:

8.16.1.5.1 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.

Add new Sections 8.16.1.5.1.1, 8.16.1.5.1.2 and 8.16.1.5.1.3 as follows:

8.16.1.5.1.1 Sectional control valves are not required when the fire service main system serves less than six fire appurte-
nances.

8.16.1.5.1.2 Sectional control valves shall be indicating valves in accordance with Section 6.7.1.3.

8.16.1.5.1.3 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 consid-
ered a separate fire appurtenance. In-rack sprinkler systems shall not be considered as a separate appurtenance.

8.16.1.5.1.4 The number of fire appurtenances between sectional control valves is allowed to be modified by the authority hav-
ing jurisdiction.

Revise Section 8.16.1.5.2 as follows:

8.16.1.5.2 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 to the building structure are prohibited in Seismic Design Catego-
ries C, D, E and F.

Revise Section 9.3.5.8.3 as follows:

9.3.5.8.3 Where threaded pipe is used for sway bracing, it shall have a wall thickness of not less than Schedule 40.

Replace Section 9.3.5.9.4 as follows:

Lag screws or power-driven fasteners shall not be used to attach braces to the building structure.

Add language to the beginning of Section 9.3.5.9.6 as follows:

9.3.5.9.6 Fastening methods other than those identified in Section 9.3.5.9 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 9.3.5.6. Calculations shall be submitted to the authority having jurisdiction.

Revise Section 9.3.5.9.7.2* as follows:

9.3.5.9.7.2* Concrete anchors other than those shown in Figure 9.3.5.9.1 and identified in Section 9.3.5.8.10 shall be accept-
able 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 lb (200Kg) 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 sup-
port the dead load.

Revise Section 10.6.5 as follows:

10.6.5 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 Section 10.6.2

2. Alternate designs may be utilized where designed by a registered professional engineer and approved by the enforcing
agency.

Revise Section 11.2.3.1.4(4)(i) as follows:

11.2.3.1.4(4)(i) Exterior columns under 10 ft2 (0.93 m2) 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.

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 through-
out 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
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(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 ft2 (3 m2)

Note: y =
−3

2
x

+ 55

For ceiling height ≥ 10 ft and ≤ 20 ft, y =
−3

2
x

+ 55

For ceiling height < 10 ft, y = 40

For ceiling height > 20 ft, y = 0

For SI units, 1 ft = 0.31 m.

FIGURE 11.2.3.2.3.1 Design Area Reduction for Quick-Response Sprinklers.

Revise Section 11.2.3.2.3.2 as follows:

11.2.3.2.3.2 The number of sprinklers in the design area shall never be less than seven.

Add Section 24.1(5)

24.1 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 24.2)

(3) Complete and sign the appropriate contractor’s material and test certificate(s) (see Figure 24.1)

(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 Regula-
tions, Chapter 5 shall be affixed to each system riser.

Revise Section 24.4(2) and add Section 24.4(3) as follows:
24.4 Instructions.

The installing contractor shall provide the property owner or the property owner’s authorized representative with the follow-
ing:

(1) All literature and instructions provided by the manufacturer describing proper operation and maintenance of any equip-
ment and devices installed

(2) NFPA 25, Standard for the Inspection, testing, and maintenance of Water-Based Fire Protection Systems, 2006 Califor-
nia Edition

(3) Title 19, California Code of Regulations, Chapter 5, “Fire Extinguishing Systems.”

Add sentence at the end of Section 24.5.1 as follows:

24.5.1 “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 24.5.2(3) and add Sections 24.5.2(7) to (14) as follows:

24.5.2 The sign shall include the following information:

(3) Required flow and pressure of the system at the base of the riser

(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.
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International Code Council, Inc.
500 New Jersey Avenue, NW 6th Floor
Washington, DC 20001UBC

Standard Referenced
reference in code
number Title section number

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

Underwriters Laboratories, Inc.
333 Pfingsten Road
Northbrook, IL 60062-2096UL

Standard Referenced
reference in code
number Title section number

9—2000 Fire Tests of Window Assemblies—with Revisions through April 2005 . . . 715.3, 715.4.3.2, 715.5, 715.5.1, 715.5.2, 715.5.9.1

10A—98 Tin Clad Fire Doors—with Revisions through March 2003. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .715.4

10B—97 Fire Tests of Door Assemblies—with Revisions through October 2001. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .715.4.2

10C—98 Positive Pressure Fire Tests of Door Assemblies—with Revisions through November 2001 . . . . . . . . . . . . . . . 715.4.1, 715.4.3

13—96 Power-limited Circuit Cables

14B—98 Sliding Hardware for Standard Horizontally-mounted Tin Clad Fire Doors—
with Revisions through July 2000. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .715.4

14C—06 Swinging Hardware for Standard Tin Clad Fire Doors Mounted Singly and in Pairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 715.4

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 shall be practicable to remove and
replace the broken parts. 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.

103—01 Factory-built Chimneys, for Residential Type and Building Heating Appliances—
with Revisions through June 2006 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .717.2.5.1

127—96 Factory-built Fireplaces—with Revisions through November 2006 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717.2.5.1, 2111.11

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 Fat Fryers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .904.11.4.1

217—06 Single and Multiple Station Smoke Alarms—with Revisions through August 2005. . . . . . . . . . . . . . . . . . . . . . . . . . . . 907.2.11

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—03 Standard for Fire Test of Building Construction and Materials. . . . . . . . . . . . . . . . . . . . . . 703.2, 703.2.1, 703.2.3, 703.3, 703.5,
704.12, 705.7, 707.7, 712.3.2, 713.3.1, 713.4.1.1,

714.1, 715.2, 716.5.2, 716.5.3, 716.6.1, Table 716.6.2(1),
Table 720.1(1), 1407.10.2, 2103.2, 2603.4, 2603.5.1

268—06 Smoke Detectors for Fire Protective Signaling Systems—with Revisions through January 1999 . . . . . . . . . . . . 407.7, 907.2.6.2

268A—98 Smoke Detectors for Duct Application—with revisions through October 22, 2003

300—05 Fire Testing of Fire Extinguishing Systems for Protection of Restaurant Cooking Areas. . . . . . . . . . . . . . . . . . . . . . . . . . 904.11

305—07 Panic Hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1008.1.10

312—04 Check Valves for Fire-Protection Service

325—02 Door, Drapery, Gate, Louver and Window Operations and Systems—
with Revisions through February 2006. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .406.1.5, 3110.4

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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UL—continued

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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .716.3

555C—2006 Ceiling Dampers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .716.3, 716.6.2

555S—99 Smoke Dampers—with Revisions through July 2006 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .716.3, 716.3.1.1

580—2006 Test for Uplift Resistance of Roof Assemblies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1504.3.1, 1504.3.2

632—00 Electrically Actuated Transmitters

641—95 Type L Low-temperature Venting Systems—with Revisions through August 2005 . . . . . . . . . . . . . . . . . . . . . . . . . . 2113.11.1.4

710B—04 Recirculating Systems—with Revisions through April 2006. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .904.11

723—03 Standard for Test for Surface Burning Characteristics of Building Materials—
with Revisions through May 2005 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .402.11, 402.16.4, 406.5.3, 703.4.2, 719.1,

719.4, 802.1, 803.1.1, 803.9, 806.5, 1407.9, 1407.10.1, 2303.2, 2603.3,
2603.4.1.13, 2603.5.4, 2604.2.4, 2606.4, 3105.4, D102.2.8

753—04 Alarm Accessories for Automatic Water Supply Valves for Fire Protection Service

790—04 Standard Test Methods for Fire Tests of Roof Coverings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1505.1, 2603.6, 2610.2, 2610.3

793—03 Standards for Automatically Operated Roof Vents for Smoke and Heat—
with Revisions through April 2004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .910.3.1

813—96 Commercial Audio Equipment—with revisions through December 7, 1999

864—03 Control Units for Fire Protective Signaling Systems, as amended*—with revisions through July 14, 2005 . . . . . . . . . . . . 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 to 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 Standard for Safety Emergency Lighting and Power Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1011.4

1040—96 Fire Test of Insulated Wall Construction—with Revisions through June 2001. . . . . . . . . . . . . . . . . . . 1407.10.3, 2603.4, 2603.9

1256—02 Fire Test of Roof Deck Construction—with Revisions through January 2007 . . . . . . . . . . . . . . . . . . . l508.1, 2603.3, 2603.4.1.5

1479—03 Fire Tests of Through-penetration Firestops—with Revisions through April 2007. . . . . . .702.1, 713.3.1.2, 713.3.2, 713.4.1.1.2

1482—96 Solid-fuel-type Room Heater—with Revisions through November 2006. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2112.2, 2112.5

1715—97 Fire Test of Interior Finish Material—with Revisions through March 2004. . . . . . . . . . . . 1407.10.2, 1407.10.3, 2603.4, 2603.9

1777—04 Chimney Liners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2113.11.1, 2113.19

1784—01 Air Leakage Tests of Door Assemblies—with Revisions through December 2004. . . . . . . . . . . . . . . . . . . . . . 708.14.1, 711.5.2,
715.4.3.1, 715.4.6.1, 715.4.6.3, 3007.4.3

1897—04 Uplift Tests for Roof Covering Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1504.3.1

1975—06 Fire Test of Foamed Plastics Used for Decorative Purposes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.11, 402.12.1, 402.16.5

1994—04 Standard for Luminous Egress Path Marking Systems—with Revisions through February 2005 . . . . . . . . . . . . 411.7, 1024.2.1,
1024.2.3, 1024.2.4, 1024.4

2017—2000 Standards for General-purpose Signaling Devices and Systems—
with Revisions through August 2005 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3109.4.1.8

2034 Single and Multiple Station Carbon Monoxide Alarms Effective August 1, 2009 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420.4

2075 Gas and Vapor Detectors and Sensors Effective September 1, 2009 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .420.4

2075—2007 Standard for Gas and Vapor Detectors and Sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .406.6.6.1

2079—04 Tests for Fire Resistance of Building Joint Systems—with Revisions through March 2006. . . . . . . . . . . . . . 702.1, 714.3, 714.6

2200—04 Stationary Engine Generator Assemblies—with Revisions through July 2004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2702.1.1
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HISTORY NOTE APPENDIX

California Building Code
(Title 24, Part 2, California Code of Regulations)

1. For prior history, see the History Note Appendix to the California Building Code (CBC), 2010 Triennial Edition, effective
January 1, 2011.

2. (BSC 02/09, DSA-AC 01/09, DSA-SS 02/09, HCD 01/09, OSHPD 05/09 & 07/09, SFM 03/09, DWR 01/09) Adoption by refer-
ence of the 2009 International Building Code (IBC) with necessary state amendments into the 2010 CBC and repeal of the 2006
edition of the IBC, effective on January 1, 2011.

3. Errata to correct editorial errors in preface and Chapters 1-4, 6-12, 14-19, 21-24, 26, 30, 31, 34 and 35.
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