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General Information:
1. The date of this erratum is for identification purposes only. See the History Note Appendix on the backside or accompanying

page.
2. This erratum is issued by the California Building Standards Commission in order to correct nonsubstantive printing errors or

omissions in California Code of Regulations, Title 24, Part 2, of the 2019 California Building Code. Instructions are provided
below.  

3. Health and Safety Code Section 18938.5, establishes that only building standards in effect at the time of the application for a
building permit may be applied to the project plans and construction. This rule applies to both adoptions of building standards
for Title 24 by the California Building Standards Commission, and local adoptions and ordinances imposing building
standards. An erratum to Title 24 is a nonregulatory correction because of a printing error or omission that does not differ
substantively from the official adoption by the California Building Standards Commission. Accordingly, the corrected code
text provided by this erratum may be applied on and after the stated effective date.  

4. You may wish to retain the superseded material with this revision record so that the prior wording of any section can be easily
ascertained. 
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4. In coastal high hazard areas and coastal A zones, the
proposed elevation of the bottom of the lowest hori-
zontal structural member of the lowest floor, includ-
ing the basement.

1603.1.8 Special loads. Special loads that are applicable
to the design of the building, structure or portions thereof,
including but not limited to the loads of machinery or
equipment, and that are greater than specified floor and
roof loads shall be specified by their descriptions and loca-
tions.

1603.1.8.1 Photovoltaic panel systems. The dead load
of rooftop-mounted photovoltaic panel systems, includ-
ing rack support systems, shall be indicated on the con-
struction documents.

1603.1.9 Roof rain load data. Rain intensity, i (in/hr) (cm/
hr), shall be shown regardless of whether rain loads govern
the design.

SECTION 1604
GENERAL DESIGN REQUIREMENTS

1604.1 General. Building, structures and parts thereof shall
be designed and constructed in accordance with strength
design, load and resistance factor design, allowable stress
design, empirical design or conventional construction meth-
ods, as permitted by the applicable material chapters and ref-
erenced standards.
1604.2 Strength. Buildings and other structures, and parts
thereof, shall be designed and constructed to support safely
the factored loads in load combinations defined in this code
without exceeding the appropriate strength limit states for the
materials of construction. Alternatively, buildings and other
structures, and parts thereof, shall be designed and con-
structed to support safely the nominal loads in load combina-
tions defined in this code without exceeding the appropriate
specified allowable stresses for the materials of construction.

Loads and forces for occupancies or uses not covered in
this chapter shall be subject to the approval of the building
official.
1604.3 Serviceability. Structural systems and members
thereof shall be designed to have adequate stiffness to limit
deflections as indicated in Table 1604.3. Drift limits applica-
ble to earthquake loading shall be in accordance with ASCE 7
Chapter 12, 13, 15 or 16, as applicable.

1604.3.1 Deflections. The deflections of structural mem-
bers shall not exceed the more restrictive of the limitations
of Sections 1604.3.2 through 1604.3.5 or that permitted by
Table 1604.3.
1604.3.2 Reinforced concrete. The deflection of rein-
forced concrete structural members shall not exceed that
permitted by ACI 318.
1604.3.3 Steel. The deflection of steel structural members
shall not exceed that permitted by AISC 360, AISI S100,
ASCE 8, SJI 100 or SJI 200, as applicable.

1604.3.4 Masonry. The deflection of masonry structural
members shall not exceed that permitted by TMS 402.
1604.3.5 Aluminum. The deflection of aluminum struc-
tural members shall not exceed that permitted by AA
ADM.
1604.3.6 Limits. The deflection limits of Section 1604.3.1
shall be used unless more restrictive deflection limits are
required by a referenced standard for the element or finish
material.
1604.3.7 Framing supporting glass. The deflection of
framing members supporting glass subjected to 0.6 times
the “component and cladding” wind loads shall not exceed
either of the following:

1. 1/175 of the length of span of the framing member, for
framing members having a length not more than 13
feet 6 inches (4115 mm).

2. 1/240 of the length of span of the framing member + 1/4
inch (6.4 mm), for framing members having a length
greater than 13 feet 6 inches (4115 mm).

1604.4 Analysis. Load effects on structural members and
their connections shall be determined by methods of struc-
tural analysis that take into account equilibrium, general sta-
bility, geometric compatibility and both short- and long-term
material properties.

Members that tend to accumulate residual deformations
under repeated service loads shall have included in their anal-
ysis the effects of added deformations expected to occur
during their service life.

Any system or method of construction to be used shall be
based on a rational analysis in accordance with well-established
principles of mechanics. Such analysis shall result in a system
that provides a complete load path capable of transferring loads
from their point of origin to the load-resisting elements.

The total lateral force shall be distributed to the various ver-
tical elements of the lateral force-resisting system in proportion
to their rigidities, considering the rigidity of the horizontal
bracing system or diaphragm. Rigid elements assumed not to
be a part of the lateral force-resisting system are permitted to
be incorporated into buildings provided that their effect on the
action of the system is considered and provided for in the
design. A diaphragm is rigid for the purpose of distribution of
story shear and torsional moment when the lateral deformation
of the diaphragm is less than or equal to two times the average
story drift. Where required by ASCE 7, provisions shall be
made for the increased forces induced on resisting elements of
the structural system resulting from torsion due to eccentricity
between the center of application of the lateral forces and the
center of rigidity of the lateral force-resisting system.

Every structure shall be designed to resist the effects
caused by the forces specified in this chapter, including over-
turning, uplift and sliding. Where sliding is used to isolate the
elements, the effects of friction between sliding elements
shall be included as a force.
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1604.5 Risk category. Each building and structure shall be
assigned a risk category in accordance with Table 1604.5.
Where a referenced standard specifies an occupancy cate-
gory, the risk category shall not be taken as lower than the
occupancy category specified therein. Where a referenced
standard specifies that the assignment of a risk category be in
accordance with ASCE 7, Table 1.5-1, Table 1604.5 shall be
used in lieu of ASCE 7, Table 1.5-1.

Exception: The assignment of buildings and structures to
Tsunami Risk Categories III and IV is permitted to be in
accordance with Section 6.4 of ASCE 7.
1604.5.1 Multiple occupancies. Where a building or struc-
ture is occupied by two or more occupancies not included in
the same risk category, it shall be assigned the classification
of the highest risk category corresponding to the various
occupancies. Where buildings or structures have two or
more portions that are structurally separated, each portion
shall be separately classified. Where a separated portion of a

building or structure provides required access to, required
egress from or shares life safety components with another
portion having a higher risk category, both portions shall be
assigned to the higher risk category.

Exception: Where a storm shelter designed and con-
structed in accordance with ICC 500 is provided in a
building, structure or portion thereof normally occupied
for other purposes, the risk category for the normal
occupancy of the building shall apply unless the storm
shelter is a designated emergency shelter in accordance
with Table 1604.5.

1604.6 In-situ load tests. The building official is authorized
to require an engineering analysis or a load test, or both, of
any construction whenever there is reason to question the
safety of the construction for the intended occupancy. Engi-
neering analysis and load tests shall be conducted in accor-
dance with Section 1708.

TABLE 1604.3
DEFLECTION LIMITSa, b, c, h, i

For SI: 1 foot = 304.8 mm.
a. For structural roofing and siding made of formed metal sheets, the total load deflection shall not exceed l/60. For secondary roof structural members

supporting formed metal roofing, the live load deflection shall not exceed l/150. For secondary wall members supporting formed metal siding, the design wind
load deflection shall not exceed l/90. For roofs, this exception only applies when the metal sheets have no roof covering.

b. Flexible, folding and portable partitions are not governed by the provisions of this section. The deflection criterion for interior partitions is based on the
horizontal load defined in Section 1607.15.

c. See Section 2403 for glass supports.
d. The deflection limit for the D+(L+Lr) load combination only applies to the deflection due to the creep component of long-term dead load deflection plus the

short-term live load deflection. For lumber, structural glued laminated timber, prefabricated wood I-joists and structural composite lumber members that are
dry at time of installation and used under dry conditions in accordance with the ANSI/AWC NDS, the creep component of the long-term deflection shall be
permitted to be estimated as the immediate dead load deflection resulting from 0.5D. For lumber and glued laminated timber members installed or used at all
other moisture conditions or cross laminated timber and wood structural panels that are dry at time of installation and used under dry conditions in accordance
with the ANSI/AWC NDS, the creep component of the long-term deflection is permitted to be estimated as the immediate dead load deflection resulting from
D. The value of 0.5D shall not be used in combination with ANSI/AWC NDS provisions for long-term loading.

e. The preceding deflections do not ensure against ponding. Roofs that do not have sufficient slope or camber to ensure adequate drainage shall be investigated
for ponding. See Chapter 8 of ASCE 7.

f. The wind load shall be permitted to be taken as 0.42 times the “component and cladding” loads or directly calculated using the 10-year mean return interval
wind speed for the purpose of determining deflection limits in Table 1604.3. Where framing members support glass, the deflection limit therein shall not
exceed that specified in Section 1604.3.7

g. For steel structural members, the deflection due to creep component of long-term dead load shall be permitted to be taken as zero.
h. For aluminum structural members or aluminum panels used in skylights and sloped glazing framing, roofs or walls of sunroom additions or patio covers not

supporting edge of glass or aluminum sandwich panels, the total load deflection shall not exceed l/60. For continuous aluminum structural members
supporting edge of glass, the total load deflection shall not exceed l/175 for each glass lite or l/60 for the entire length of the member, whichever is more
stringent. For aluminum sandwich panels used in roofs or walls of sunroom additions or patio covers, the total load deflection shall not exceed 1/120.

i. l = Length of the member between supports. For cantilever members, l shall be taken as twice the length of the cantilever.

CONSTRUCTION L or Lr S or W f D + Ld, g

Roof members:e

Supporting plaster or stucco ceiling
Supporting nonplaster ceiling
Not supporting ceiling

l/360
l/240
l/180

l/360
l/240
l/180

l/240
l/180
l/120

Floor members l/360 — l/240
Exterior walls:

With plaster or stucco finishes
With other brittle finishes
With flexible finishes

—
—
—

l/360
l/240
l/120

—
—
—

Interior partitions:b

With plaster or stucco finishes
With other brittle finishes
With flexible finishes

l/360
l/240
l/120

—
—
—

—
—
—

Farm buildings — — l/180
Greenhouses — — l/120
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CALIFORNIA BUILDING CODE – MATRIX ADOPTION TABLE
CHAPTER 19A – CONCRETE

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

The state agency does not adopt sections identified with the following symbol: †
The Office of the State Fire Marshal’s adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to Section 1.11.

Adopting agency BSC BSC-
CG SFM

HCD DSA OSHPD
BSCC DPH AGR DWR CEC CA SL SLC

1 2 1/AC AC SS SS/CC 1 1R 2 3 4 5

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

X X

Adopt only those sections 
that are listed below
Chapter / Section

>
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HISTORY NOTE APPENDIX

2019 California Building Code
California Code of Regulations, Title 24, Part 2 Volume 2

HISTORY:
For prior code history, see the History Note Appendix to the
California Building Code 2016 Triennial Edition, effective
January 1, 2017.

1. BSC 02/18, HCD 03/18, DSA-SS/CC 02/18, DSA/AC
01/18, SFM 01/18, OSHPD 02/18 and OSHPD 03/18,
CDPH 01/18, SLC 01/18, BSCC 01/18 -- Adoption of
the 2018 edition of the International Building Code
published by the International Code Council, for incor-
poration into the 2019 California Building Code, CCR
Title 24, Part 2 with amendments for state-regulated
occupancies effective on January 1, 2020.

2. Erratum to correct editorial errors in Matrix Adoption
Tables and miscellaneous corrections throughout Chap-
ters 2, 3, 4, 5, 9, 10, 11, 12, 14, 15, 16, 16A, 17, 17A,
18, 18A, 19, 19A, 20, 21A, 22, 22A, 23, 25, 27, 31,
31F, 35, effective January 1, 2020.

3. Erratum to correct editorial errors in a Matrix Adoption
Table and miscellaneous corrections throughout Chap-
ters 2, 3, 4, 5, 7, 9, 10, 14, 16, 16A, effective October 1,
2020.
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Updated Structural/ 
Seismic Design Manuals 
now in print or eBook
This updated series provides a step-by-
step approach to applying the structural 
provisions of the 2018 IBC® and referenced 
standards. Each volume is an excellent 
reference and study guide for the NCEES 
Structural Exam, and an invaluable resource 
for civil and structural engineers, architects, 
academics, and students. Available in print 
and new eBook format.

Order your Design Manuals today! 
1-800-786-4452  |  shop.iccsafe.org

2018 IBC® SEAOC Structural/ 
Seismic Design Manuals
Volume 1: Code Application Examples
Covers determination of seismic irregularities, combinations 
of structural systems, determination of drift, support of 
discontinuous systems and analysis of seismic forces applied 
to equipment, nonstructural elements, and nonbuilding 
structures. (232 pages)

SOFT COVER............................................................ (9011S181)
eBOOK ...................................................................(8950DG884)

Volume 2: Examples for Light-Frame, Tilt-up, and 
Masonry Buildings 
Discusses diaphragm flexibility, center of mass, collectors 
and chords, deflection, and anchorage are discussed through 
examples. In- and out-of-plane seismic loads are analyzed. 
Volume 2 details sample structures of wood, cold-formed 
steel, tilt-up concrete, and masonry. (380 pages)

SOFT COVER............................................................ (9011S182)
eBOOK ...................................................................(8950DG885)

Volume 3: Examples for Concrete Buildings
Analyzes sample structures containing concrete moment 
frames or shear walls, diaphragm, and pile design. (266 
pages)

SOFT COVER............................................................ (9011S183)
eBOOK...................................................................(8950DG886)

Volume 4: Examples for Steel-Framed Buildings
Details sample structures with steel moment frames or 
braced frames and steel connections. (332 pages)

SOFT COVER............................................................ (9011S184)
eBOOK...................................................................(8950DG887)

SAVE when you buy the collection!
2018 IBC® SEAOC Structural/Seismic Design 
Manual Collection, Volumes 1–4
SOFT COVER............................................................ (9011S186)
eBOOK...................................................................(8950DG888)

2018 IBC® SEAOC Structural/Seismic Design 
Manual Collection, Volumes 1–4 plus Wind Design 
Manual
SOFT COVER............................................................ (9011S187)
eBOOK...................................................................(8950DG893)

20-19158



Vital Training for Every 
Structural Engineer
Significant Structural Changes in the 
2019 CBC/2018 IBC® 
It is vitally important that every structural engineer in California be well aware 
of the major changes in the structural provisions of the 2019 CBC, 2018 IBC®, 
and the various referenced standards affecting:

�� Design loads updated from ASCE 7-10 to ASCE 7-16

�� Design wind speed maps

�� Maps for seismic ground motion parameters 

�� And many other important aspects of design

To help engineers transition to the new building code, S. K. Ghosh Associates 
LLC is pleased to present a series of full-day seminars. Sign up today to reserve 
your seat.

19-17319

Visit skghoshassociates.com/cbc2019 to learn more.
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