CHAPTER 7
FIRE AND SMOKE PROTECTION FEATURES

SECTION 701
GENERAL

701.1 Scope. The provisions of this chapter shall govern the
materials, systems and assemblies used for structural fire
resistance and fire-resistance-rated construction separation of
adjacent spaces to safeguard against the spread of fire and
smoke within a building and the spread of fire to or from
buildings.

701.2 Multiple use fire assemblies. Fire assemblies that
serve multiple purposes in a building shall comply with all of
the requirements that are applicable for each of the individual
fire assemblies.

SECTION 702
DEFINITIONS

702.1 Definitions. The following terms are defined in Chap-
ter 2:

ANNULAR SPACE.

BUILDING ELEMENT.

CEILING RADIATION DAMPER.
COMBINATION FIRE/SMOKE DAMPER.
DAMPER.

DRAFTSTOP.

F RATING.

FIRE BARRIER.

FIRE DAMPER.

FIRE DOOR.

FIRE DOOR ASSEMBLY.

FIRE PARTITION.

FIRE PROTECTION RATING.
FIRE-RATED GLAZING.

FIRE RESISTANCE.
FIRE-RESISTANCE RATING.
FIRE-RESISTANT JOINT SYSTEM.
FIRE SEPARATION DISTANCE.
FIRE-SMOKE BARRIER.

FIRE WALL.

FIRE WINDOW ASSEMBLY.
FIREBLOCKING.

FLOOR FIRE DOOR ASSEMBLY.
HORIZONTAL ASSEMBLY.
JOINT.
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L RATING.

MEMBRANE PENETRATION.
MEMBRANE-PENETRATION FIRESTOP.
MEMBRANE-PENETRATION FIRESTOP SYSTEM.
MINERAL FIBER.

MINERAL WOOL.

PENETRATION FIRESTOP.

SELF-CLOSING.

SHAFT.

SHAFT ENCLOSURE.

SMOKE BARRIER.

SMOKE COMPARTMENT.

SMOKE DAMPER.

SPLICE.

T RATING.

THROUGH PENETRATION.
THROUGH-PENETRATION FIRESTOP SYSTEM.

SECTION 703
FIRE-RESISTANCE RATINGS AND FIRE TESTS

703.1 Scope. Materials prescribed herein for fire resistance
shall conform to the requirements of this chapter.

703.2 Fire-resistance ratings. The fire-resistance rating of
building elements, components or assemblies shall be deter-
mined in accordance with the test procedures set forth in
ASTME 119 or UL 263 or in accordance with Section 703.3.
Where materials, systems or devices that have not been tested
as part of a fire-resistance-rated assembly are incorporated
into the building element, component or assembly, sufficient
data shall be made available to the building official to show
that the required fire-resistance rating is not reduced. Materi-
als and methods of construction used to protect joints and
penetrations in fire-resistance-rated building elements, com-
ponents or assemblies shall not reduce the required fire-resis-
tance rating.

Exception: In determining the fire-resistance rating of
exterior bearing walls, compliance with the ASTM E 119
or UL 263 criteria for unexposed surface temperature rise
and ignition of cotton waste due to passage of flame or
gases is required only for a period of time corresponding
to the required fire-resistance rating of an exterior non-
bearing wall with the same fire separation distance, and in
a building of the same group. When the fire-resistance rat-
ing determined in accordance with this exception exceeds
the fire-resistance rating determined in accordance with
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ASTM E 119 or UL 263, the fire exposure time period,
water pressure and application duration criteria for the
hose stream test of ASTM E 119 or UL 263 shall be based
upon the fire-resistance rating determined in accordance
with this exception.

703.2.1 Nonsymmetrical wall construction. Interior
walls and partitions of nonsymmetrical construction shall
be tested with both faces exposed to the furnace, and the
assigned fire-resistance rating shall be the shortest dura-
tion obtained from the two tests conducted in compliance
with ASTM E 119 or UL 263. When evidence is furnished
to show that the wall was tested with the least fire-resistant
side exposed to the furnace, subject to acceptance of the
building official, the wall need not be subjected to tests
from the opposite side (see Section 705.5 for exterior
walls).

703.2.2 Combustible components. Combustible aggre-
gates are permitted in gypsum and Portland cement con-
crete mixtures for fire-resistance-rated construction. Any
component material or admixture is permitted in assem-
blies if the resulting tested assembly meets the fire-resis-
tance test requirements of this code.

703.2.3 Restrained classification. Fire-resistance-rated
assemblies tested under ASTM E 119 or UL 263 shall not
be considered to be restrained unless evidence satisfactory
to the building official is furnished by the registered
design professional showing that the construction qualifies
for a restrained classification in accordance with ASTM E
119 or UL 263. Restrained construction shall be identified
on the plans.

703.3 Alternative methods for determining fire resistance.
The application of any of the alternative methods listed in this
section shall be based on the fire exposure and acceptance
criteria specified in ASTM E 119 or UL 263. The required
fire resistance of a building element, component or assembly
shall be permitted to be established by any of the following
methods or procedures:

1. Fire-resistance designs documented in sources.

2. Prescriptive designs of fire-resistance-rated building
elements, components or assemblies as prescribed in
Section 720.

3. Calculations in accordance with Section 721.

4. Engineering analysis based on a comparison of build-
ing element, component or assembly designs having
fire-resistance ratings as determined by the test proce-
dures set forth in ASTM E 119 or UL 263.

5. Alternative protection methods as allowed by Section
104.2.6 of this code.

703.4 Automatic sprinklers. Under the prescriptive fire-
resistance requirements of the California Building Code, the
fire-resistance rating of a building element, component or
assembly shall be established without the use of automatic
sprinklers or any other fire suppression system being incorpo-
rated as part of the assembly tested in accordance with the
fire exposure, procedures, and acceptance criteria specified in
ASTM E 119 or UL 263. However, this section shall not pro-
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hibit or limit the duties and powers of the building official
allowed by Sections 104.10 and 104.11.

703.5 Noncombustibility tests. The tests indicated in Sec-
tions 703.5.1 and 703.5.2 shall serve as criteria for accep-
tance of building materials as set forth in Sections 602.2,
602.3 and 602.4 in Type I, II, III and IV construction. The
term “noncombustible” does not apply to the flame spread
characteristics of interior finish or trim materials. A material
shall not be classified as a noncombustible building construc-
tion material if it is subject to an increase in combustibility or
flame spread beyond the limitations herein established
through the effects of age, moisture or other atmospheric con-
ditions.

703.5.1 Elementary materials. Materials required to be
noncombustible shall be tested in accordance with ASTM
E 136.

703.5.2 Composite materials. Materials having a struc-
tural base of noncombustible material as determined in
accordance with Section 703.5.1 with a surfacing not more
than 0.125 inch (3.18 mm) thick that has a flame spread
index not greater than 50 when tested in accordance with
ASTM E 84 or UL 723 shall be acceptable as noncombus-
tible materials.

703.6 Fire-resistance-rated glazing. Fire-resistance-rated
glazing, when tested in accordance with ASTM E 119 or UL
263 and complying with the requirements of Section 707,
shall be permitted. Fire-resistance-rated glazing shall bear a
label marked in accordance with Table 716.3 issued by an
agency and shall be permanently identified on the glazing.

703.7 Marking and identification. Fire walls, fire barriers,
fire partitions, smoke barriers and smoke partitions or any
other wall required to have protected openings or penetra-
tions shall be effectively and permanently identified with
signs or stenciling. Such identification shall:

1. Be located in accessible concealed floor, floor-ceiling
or attic spaces;

2. Be located within 15 feet (4572 mm) of the end of each
wall and at intervals not exceeding 30 feet (9144 mm)
measured horizontally along the wall or partition; and

3. Include lettering not less than 3 inches (76 mm) in
height with a minimum */, inch (9.5 mm) stroke in a
contrasting color incorporating the suggested wording.
“FIRE AND/OR SMOKE BARRIER—PROTECT
ALL OPENINGS” or other wording.

Exception: Walls in Group R-2 occupancies that do
not have a removable decorative ceiling allowing
access to the concealed space.

SECTION 704
FIRE-RESISTANCE RATING
OF STRUCTURAL MEMBERS

704.1 Requirements. The fire-resistance ratings of structural
members and assemblies shall comply with this section and
the requirements for the type of construction as specified in
Table 601. The fire-resistance ratings shall not be less than
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3. Common fire alarm system trouble. (Yellow
LED)

4. Annunciation Panel Power On. (Green LED)
5. Lamp test. (Push Button)

907.6.3.4 Notification zoning. Upon activation of initi-
ating devices where occupant notification is required
for evacuation, all notification zones shall operate
simultaneously throughout the building.

Exceptions:

1. High-rise buildings as permitted in Section
907.2.12.2.

2. Hospitals and convalescent facilities with staff
alerting notification appliances or emergency
voice/alarm communication, zoning shall be
in accordance with the approved fire plan.

3. Detention facilities.

4. Upon approval by the fire code official in
buildings which are sprinklered throughout,
specific notification zoning shall be permitted
where the notification zones are separated by
a minimum of a 2-hour fire barrier and 2-hour
fire-resistive floor assembly. The system shall
have the capability to activate all other notifi-
cation zones by automatic and manual means.

5. Upon approval by the fire code official in
buildings which are sprinklered throughout,
specific notification zoning shall be permitted
where the activated initiating device or fire
extinguishing system is separated from any
nonactive notification zones by a minimum of
300-ft horizontal distance. The system shall
have the capability to activate all other notifi-
cation zones by automatic and manual means.

6. Where a Group H or L occupancy is located
above the 10th story, each side of the 2-hour
fire-smoke barrier shall be considered a sepa-
rate zone.

[F] 907.6.4 Access. Access shall be provided to each fire
alarm device and notification appliance for periodic
inspection, maintenance and testing.

[F] 907.6.5 Monitoring. Fire alarm systems required by
this chapter or by the California Fire Code shall be moni-
tored by an approved supervising station in accordance
with NFPA 72.

Exception: Monitoring by a supervising station is not
required for:

1. Single- and multiple-station
required by Section 907.2.11.

2. Group I-3 occupancies shall be monitored in
accordance with Section 907.2.6.3.

3. Automatic sprinkler systems in one- and two-
family dwellings.

[F] 907.6.5.1 Automatic telephone-dialing devices.
Automatic telephone-dialing devices used to transmit
an emergency alarm shall not be connected to any fire
department telephone number unless approved by the
fire chief.

smoke alarms
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[F] 907.6.5.2 Termination of monitoring service.
Termination of fire alarm monitoring services shall be
in accordance with Section 901.9 of the California Fire
Code.

907.6.5.3 Group E schools. Fire alarm systems shall
transmit the alarm, supervisory and trouble signals to
an approved supervising station in accordance with
NFPA 72. The supervising station shall be listed as
either UUFX (Central Station) or UUJS (remote &
proprietary) by the Underwriters Laboratory Inc. (UL)
or other approved listing and testing laboratory or
shall comply with the requirements of standard, FM
3011.

[F] 907.7 Acceptance tests and completion. Upon comple-
tion of the installation, the fire alarm system and all fire alarm
components shall be tested in accordance with NFPA 72.

[F] 907.7.1 Single- and multiple-station alarm devices.
When the installation of the alarm devices is complete,
each device and interconnecting wiring for multiple-sta-
tion alarm devices shall be tested in accordance with the
smoke alarm provisions of NFPA 72.

[F] 907.7.2 Record of completion. A record of comple-
tion in accordance with NFPA 72 verifying that the system
has been installed and tested in accordance with the
approved plans and specifications shall be provided.

[F] 907.7.3 Instructions. Operating, testing and mainte-
nance instructions and record drawings (“as-builts”) and
equipment specifications shall be provided at an approved
location.

[F] 907.8 Inspection, testing and maintenance. The mainte-
nance and testing schedules and procedures for fire alarm and
fire detection systems shall be in accordance with Section
907.8 of the California Fire Code.

SECTION 908
EMERGENCY ALARM SYSTEMS

[F]1 908.1 Group H occupancies. Emergency alarms for the
detection and notification of an emergency condition in
Group H occupancies shall be provided in accordance with
Section 414.7.

[F] 908.2 Group H-5 occupancy. Emergency alarms for
notification of an emergency condition in an HPM facility
shall be provided as required in Section 415.10.3.5. A contin-
uous gas-detection system shall be provided for HPM gases
in accordance with Section 415.10.7.

[F] 908.3 Highly toxic and toxic materials. A gas detection
system shall be provided to detect the presence of highly
toxic or toxic gas at or below the permissible exposure limit
(PEL) or ceiling limit of the gas for which detection is pro-
vided. The system shall be capable of monitoring the dis-
charge from the treatment system at or below one-half the
immediately dangerous to life and health (IDLH) limit.
Exception: A gas-detection system is not required for
toxic gases when the physiological warning threshold level
for the gas is at a level below the accepted PEL for the gas.
[F] 908.3.1 Alarms. The gas detection system shall initi-
ate a local alarm and transmit a signal to a constantly
attended control station when a short-term hazard condi-
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tion is detected. The alarm shall be both visible and audi-
ble and shall provide warning both inside and outside the
area where gas is detected. The audible alarm shall be dis-
tinct from all other alarms.

Exception: Signal transmission to a constantly
attended control station is not required when not more
than one cylinder of highly toxic or toxic gas is stored.

[F] 908.3.2 Shutoff of gas supply. The gas detection sys-

tem shall automatically close the shutoff valve at the

source on gas supply piping and tubing related to the sys-

tem being monitored for whichever gas is detected.
Exception: Automatic shutdown is not required for
reactors utilized for the production of highly toxic or
toxic compressed gases where such reactors are:

1. Operated at pressures less than 15 pounds per
square inch gauge (psig) (103.4 kPa).

2. Constantly attended.

3. Provided with readily accessible emergency shut-
off valves.

[F] 908.3.3 Valve closure. The automatic closure of shut-
off valves shall be in accordance with the following:

1. When the gas-detection sampling point initiating the
gas detection system alarm is within a gas cabinet or
exhausted enclosure, the shutoff valve in the gas
cabinet or exhausted enclosure for the specific gas
detected shall automatically close.

2. Where the gas-detection sampling point initiating
the gas detection system alarm is within a gas room
and compressed gas containers are not in gas cabi-
nets or exhausted enclosures, the shutoff valves on
all gas lines for the specific gas detected shall auto-
matically close.

3. Where the gas-detection sampling point initiating
the gas detection system alarm is within a piping
distribution manifold enclosure, the shutoff valve
for the compressed container of specific gas
detected supplying the manifold shall automatically
close.

Exception: When the gas-detection sampling point ini-
tiating the gas-detection system alarm is at a use loca-
tion or within a gas valve enclosure of a branch line
downstream of a piping distribution manifold, the shut-
off valve in the gas valve enclosure for the branch line
located in the piping distribution manifold enclosure
shall automatically close.
[F] 908.4 Ozone gas-generator rooms. Ozone gas-generator
rooms shall be equipped with a continuous gas-detection sys-
tem that will shut off the generator and sound a local alarm
when concentrations above the PEL occur.

[F] 908.5 Repair garages. A flammable-gas detection sys-
tem shall be provided in repair garages for vehicles fueled by
nonodorized gases in accordance with Section 406.8.5.

[F] 908.6 Refrigerant detector. Machinery rooms shall con-
tain a refrigerant detector with an audible and visual alarm.
The detector, or a sampling tube that draws air to the detector,
shall be located in an area where refrigerant from a leak will
concentrate. The alarm shall be actuated at a value not greater
than the corresponding TLV-TWA values for the refrigerant

350

classification indicated in the California Mechanical Code.
Detectors and alarms shall be placed in approved locations.

[F] 908.7 Carbon monoxide alarms. (See Section 420.6).

SECTION 909
SMOKE CONTROL SYSTEMS

[F]1 909.1 Scope and purpose. This section applies to
mechanical or passive smoke control systems when they are
required by other provisions of this code. The purpose of this
section is to establish minimum requirements for the design,
installation and acceptance testing of smoke control systems
that are intended to provide a tenable environment for the
evacuation or relocation of occupants. These provisions are
not intended for the preservation of contents, the timely resto-
ration of operations or for assistance in fire suppression or
overhaul activities. Smoke control systems regulated by this
section serve a different purpose than the smoke- and heat-
venting provisions found in Section 910. Mechanical smoke
control systems shall not be considered exhaust systems
under Chapter 5 of the California Mechanical Code.

[F] 909.2 General design requirements. Buildings, struc-
tures or parts thereof required by this code to have a smoke
control system or systems shall have such systems designed
in accordance with the applicable requirements of Section
909 and the generally accepted and well-established princi-
ples of engineering relevant to the design. The construction
documents shall include sufficient information and detail to
adequately describe the elements of the design necessary for
the proper implementation of the smoke control systems.
These documents shall be accompanied by sufficient infor-
mation and analysis to demonstrate compliance with these
provisions.

[F] 909.3 Special inspection and test requirements. In
addition to the ordinary inspection and test requirements
which buildings, structures and parts thereof are required to
undergo, smoke control systems subject to the provisions of
Section 909 shall undergo special inspections and tests suffi-
cient to verify the proper commissioning of the smoke control
design in its final installed condition. The design submission
accompanying the construction documents shall clearly detail
procedures and methods to be used and the items subject to
such inspections and tests. Such commissioning shall be in
accordance with generally accepted engineering practice and,
where possible, based on published standards for the particu-
lar testing involved. The special inspections and tests
required by this section shall be conducted under the same
terms in Section 1704.

A copy of the final report of the results of the special
inspections and tests shall be filed with the Superintendent of
Building and the Fire Department and an identical copy shall
be maintained in an approved location at the building.

909.3.1. System testing. Prior to the issuance of a Certifi-
cate of Occupancy, all of the smoke-control systems shall
be tested as required by the Department of Building and
Safety and the Fire Department and shall show compliance
with the minimum standards of both departments. The
tests shall be conducted in the presence of an authorized
representative from both departments. A report of the
results shall be submitted to both departments.
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909.3.2. Periodic retesting. After occupancy of the build-
ing, all operating parts of the smoke-control systems shall
be retested every six months in accordance with the retest
requirements established by the Department of Building
and Safety and the Fire Department. The retest shall be
conducted by an approved inspection agency or by the
owner or the owner’s representative when so approved by
both departments. Also, a report of the test results shall be
submitted to both departments.

[F] 909.4 Analysis. A rational analysis supporting the types
of smoke control systems to be employed, their methods of
operation, the systems supporting them and the methods of
construction to be utilized shall accompany the submitted
construction documents and shall include, but not be limited
to, the items indicated in Sections 909.4.1 through 909.4.6.

[F] 909.4.1 Stack effect. The system shall be designed
such that the maximum probable normal or reverse stack
effect will not adversely interfere with the system's capa-
bilities. In determining the maximum probable stack
effect, altitude, elevation, weather history and interior
temperatures shall be used.

[F] 909.4.2 Temperature effect of fire. Buoyancy and
expansion caused by the design fire in accordance with
Section 909.9 shall be analyzed. The system shall be
designed such that these effects do not adversely interfere
with the system's capabilities.

[F] 909.4.3 Wind effect. The design shall consider the
adverse effects of wind. Such consideration shall be con-
sistent with the wind-loading provisions of Chapter 16.

[F] 909.4.4 HVAC systems. The design shall consider the
effects of the heating, ventilating and air-conditioning
(HVAC) systems on both smoke and fire transport. The
analysis shall include all permutations of systems status.
The design shall consider the effects of the fire on the
HVAC systems.

[F] 909.4.5 Climate. The design shall consider the effects
of low temperatures on systems, property and occupants.
Air inlets and exhausts shall be located so as to prevent
snow or ice blockage.

[F] 909.4.6 Duration of operation. All portions of active
or passive smoke control systems shall be capable of con-
tinued operation after detection of the fire event for a
period of not less than either 20 minutes or 1.5 times the
calculated egress time, whichever is less.

[F] 909.5 Smoke barrier construction. Smoke barriers shall
comply with Section 710, and shall be constructed and sealed
to limit leakage areas exclusive of protected openings. The
maximum allowable leakage area shall be the aggregate area
calculated using the following leakage area ratios:

1. Walls  A/A, =0.00100

2. Interior exit stairways and ramps and exit passageways:
A/A, =0.00035

3. Enclosed exit access stairways and ramps and all other
shafts:  A/A,, =0.00150

4. Floors and roofs: A/A; = 0.00050
where:
A = Total leakage area, square feet (m?).
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A, = Unit floor or roof area of barrier, square feet (m?).
A, = Unit wall area of barrier, square feet (m?).
The leakage area ratios shown do not include openings due

to doors, operable windows or similar gaps. These shall be
included in calculating the total leakage area.

[F] 909.5.1 Leakage area. The total leakage area of the
barrier is the product of the smoke barrier gross area multi-
plied by the allowable leakage area ratio, plus the area of
other openings such as gaps and operable windows. Com-
pliance shall be determined by achieving the minimum air
pressure difference across the barrier with the system in
the smoke control mode for mechanical smoke control
systems. Passive smoke control systems tested using other
approved means such as door fan testing shall be as
approved by the fire code official.

[F] 909.5.2 Opening protection. Openings in smoke bar-
riers shall be protected by automatic-closing devices actu-
ated by the required controls for the mechanical smoke
control system. Door openings shall be protected by fire
door assemblies complying with Section 716.5.3.

Exceptions:

1. Passive smoke control systems with automatic-
closing devices actuated by spot-type smoke
detectors listed for releasing service installed in
accordance with Section 907.3.

2. Fixed openings between smoke zones that are
protected utilizing the airflow method in other
than Group I-2.

3. In Group I-2, where such doors are installed
across corridors, a pair of opposite-swinging
doors without a center mullion or horizontal slid-
ing doors that comply with Section 1008.1.4.3
shall be installed. Vision panels consisting of
fire-rated glazing in approved frames shall be
provided in each cross-corridor swinging door
and at each cross-corridor horizontal-sliding
door in a smoke barrier. The doors shall be
close-fitting within operational tolerances and
shall not have undercuts, louvers or grilles.
Swinging doors shall have head and jamb stops,
astragals or rabbets at meeting edges. Doors
installed across corridors shall be automatic-
closing by smoke detection in accordance with
Section 715.4.8.3. Positive-latching devices are
not required. Doors installed across corridors
shall comply with Section 1008.11.1.

4. Group I-3.

5. Openings between smoke zones with clear ceil-
ing heights of 14 feet (4267 mm) or greater and
bank-down capacity of greater than 20 minutes as
determined by the design fire size.

6. In Group I-2, smoke damper activation may be
accomplished by a fire alarm control unit pro-
vided that an open area smoke detection system is
provided within all areas served by an HVAC
system.

[F] 909.5.2.1 Ducts and air transfer openings. Ducts
and air transfer openings are required to be protected
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with a minimum Class II, 250°F (121°C) smoke
damper complying with Section 717.

[F] 909.6 Pressurization method. The primary mechanical
means of controlling smoke shall be by pressure differences
across smoke barriers. Maintenance of a tenable environment
is not required in the smoke control zone of fire origin.

[F] 909.6.1 Minimum pressure difference. The mini-
mum pressure difference across a smoke barrier shall be
0.05-inch water gage (0.0124 kPa) in fully sprinklered
buildings.

In buildings permitted to be other than fully sprin-
klered, the smoke control system shall be designed to
achieve pressure differences at least two times the maxi-
mum calculated pressure difference produced by the
design fire.

[F] 909.6.2 Maximum pressure difference. The maxi-
mum air pressure difference across a smoke barrier shall
be determined by required door-opening or closing forces.
The actual force required to open exit doors when the sys-
tem is in the smoke control mode shall be in accordance
with Section 1008.1.3. Opening and closing forces for
other doors shall be determined by standard engineering
methods for the resolution of forces and reactions. The
calculated force to set a side-hinged, swinging door in
motion shall be determined by:
F=F, + K(WAAP)[2(W-d)
where:

A = Door area, square feet (m?).

d = Distance from door handle to latch edge of door, feet
(m).

F = Total door opening force, pounds (N).

F,.= Force required to overcome closing device, pounds
MN)

K = Coefficient 5.2 (1.0).

W = Door width, feet (m).

AP = Design pressure difference, inches of water (Pa).

[F] 909.7 Airflow design method. When approved by the
fire code official, smoke migration through openings fixed in
a permanently open position, which are located between
smoke control zones by the use of the airflow method, shall
be permitted. The design airflow shall be in accordance with
this section. Airflow shall be directed to limit smoke migra-
tion from the fire zone. The geometry of openings shall be
considered to prevent flow reversal from turbulent effects.

[F] 909.7.1 Velocity. The minimum average velocity
through a fixed opening shall not be less than:

v =2172[NT,- T (T, + 460)]" (Equation 9-2)
For SI: = 119.9 [A (T; - T,)/T]"*

where:

Height of opening, feet (m).

» = Temperature of smoke, °F (K).

T, = Temperature of ambient air, °F (K).

v = Air velocity, feet per minute (m/minute).

[F] 909.7.2 Prohibited conditions. This method shall not
be employed where either the quantity of air or the veloc-

(Equation 9-1)

~ =
I

352

ity of the airflow will adversely affect other portions of the
smoke control system, unduly intensify the fire, disrupt
plume dynamics or interfere with exiting. In no case shall
airflow toward the fire exceed 200 feet per minute (1.02
m/s). Where the formula in Section 909.7.1 requires air-
flow to exceed this limit, the airflow method shall not be
used.
[F] 909.8 Exhaust method. When approved by the fire code
official, mechanical smoke control for large enclosed vol-
umes, such as in atriums or malls, shall be permitted to utilize
the exhaust method. Smoke control systems using the exhaust
method shall be designed in accordance with NFPA 92.
[F] 909.8.1 Smoke layer. The height of the lowest hori-
zontal surface of the smoke layer interface shall be main-
tained at least 6 feet (1829 mm) above any walking surface
that forms a portion of a required egress system within the
smoke zone.
[F] 909.9 Design fire. The design fire shall be based on a
rational analysis performed by the registered design profes-
sional and approved by the fire code official. The design fire
shall be based on the analysis in accordance with Section
909.4 and this section.
[F] 909.9.1 Factors considered. The engineering analysis
shall include the characteristics of the fuel, fuel load,
effects included by the fire and whether the fire is likely to
be steady or unsteady.
[F] 909.9.2 Design fire fuel. Determination of the design
fire shall include consideration of the type of fuel, fuel
spacing and configuration.
[F] 909.9.3 Heat-release assumptions. The analysis shall
make use of best available data from approved sources and
shall not be based on excessively stringent limitations of
combustible material.
[F] 909.9.4 Sprinkler effectiveness assumptions. A doc-
umented engineering analysis shall be provided for condi-
tions that assume fire growth is halted at the time of
sprinkler activation.

[F] 909.10 Equipment. Equipment including, but not limited
to, fans, ducts, automatic dampers and balance dampers, shall
be suitable for its intended use, suitable for the probable
exposure temperatures that the rational analysis indicates and
as approved by the fire code official.

[F] 909.10.1 Exhaust fans. Components of exhaust fans
shall be rated and certified by the manufacturer for the
probable temperature rise to which the components will be
exposed. This temperature rise shall be computed by:

T,=(QJmc)+(T) (Equation 9-3)
where:

¢ = Specific heat of smoke at smoke layer temperature,
Btu/Ib°F (kl/kg * K).

m = Exhaust rate, pounds per second (kg/s).
Q. = Convective heat output of fire, Btu/s (kW).
T, = Ambient temperature, °F (K).

a
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1203.5 Other ventilation and exhaust systems. Ventilation
and exhaust systems for occupancies and operations involv-
ing flammable or combustible hazards or other contaminant
sources as covered in the California Mechanical Code or the
California Fire Code shall be provided as required by both
codes.

SECTION 1204
TEMPERATURE CONTROL

1204.1 Equipment and systems. Interior spaces intended for
human occupancy shall be provided with active or passive
space-heating systems capable of maintaining an indoor tem-
perature of not less than 68°F (20°C) at a point 3 feet (914
mm) above the floor on the design heating day.

Exceptions:

1. Space heating systems are not required for interior
spaces where the primary purpose of the space is not
associated with human comfort.

2. [HCD 1] For limited-density owner-built rural
dwellings, a heating facility or appliance shall be
installed in each dwelling subject to the provisions
of Subchapter 1, Chapter 1, Title 25, California
Code of Regulations, commencing with Section 74;
however, there shall be no specified requirement for
heating capacity or temperature maintenance. The
use of solid-fuel or solar-heating devices shall be
deemed as complying with the requirements of this
section. If nonrenewable fuel is used in these dwell-
ings, rooms so heated shall meet current installation
standards.

3. [OSHPD 1, 2, 3 & 4] Space heating systems shall
comply with the requirements of the California
Mechanical Code.

4. [HCD 1] When a passive solar energy collector is
designed as a conditioned area it shall comply with
the California Energy Code, Title 24, Part 6. Non-
conditioned passive solar energy collectors are
exempt from Title 24, Part 6.

SECTION 1205
LIGHTING

1205.1 General. Every space intended for human occupancy
shall be provided with natural light by means of exterior
glazed openings in accordance with Section 1205.2 or shall
be provided with artificial light in accordance with Section
1205.3. Exterior glazed openings shall open directly onto a
public way or onto a yard or court in accordance with Section
1206.

[HCD 1] Glazed openings may open into a passive solar
energy collector provided the area of exterior glazed open-
ings in the passive solar energy collector is increased to com-
pensate for the area required by the interior space.

1205.2 Natural light. The minimum net glazed area shall be
not less than 8 percent of the floor area of the room served.
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1205.2.1 Adjoining spaces. For the purpose of natural
lighting, any room is permitted to be considered as a por-
tion of an adjoining room where one-half of the area of the
common wall is open and unobstructed and provides an
opening of not less than one-tenth of the floor area of the
interior room or 25 square feet (2.32 m?), whichever is
greater.

Exception: Openings required for natural light shall be
permitted to open into a sunroom with thermal isolation
or a patio cover where the common wall provides a
glazed area of not less than one-tenth of the floor area
of the interior room or 20 square feet (1.86 m?), which-
ever is greater.

1205.2.2 Exterior openings. Exterior openings required
by Section 1205.2 for natural light shall open directly onto
a public way, yard or court, as set forth in Section 1206.

Exceptions:

1. Required exterior openings are permitted to open
into a roofed porch where the porch:

1.1. Abuts a public way, yard or court;

1.2. Has a ceiling height of not less than 7 feet
(2134 mm); and

1.3. Has a longer side at least 65 percent open
and unobstructed.

2. Skylights are not required to open directly onto a
public way, yard or court.

1205.3 Artificial light. Artificial light shall be provided that
is adequate to provide an average illumination of 10 footcan-
dles (107 lux) over the area of the room at a height of 30
inches (762 mm) above the floor level.

1205.4 Stairway illumination. Stairways within dwelling
units and exterior stairways serving a dwelling unit shall have
an illumination level on tread runs of not less than 1 footcan-
dle (11 lux). Stairs in other occupancies shall be governed by
Chapter 10.

1205.4.1 Controls. The control for activation of the
required stairway lighting shall be in accordance with the
California Electrical Code.

1205.5 Emergency egress lighting. The means of egress
shall be illuminated in accordance with Section 1006.1.

1205.6 Campus lighting for parking facilities and primary
walkways at california state universities, colleges and com-
munity colleges. Artificial light shall be provided for parking
facilities and primary walkways at California State Universi-
ties, colleges and community colleges in accordance with
provisions of this subsection. This subsection shall not apply
to the University of California unless the Regents of the Uni-
versity of California, by resolution, make it applicable.

1205.6.1 Lighting requirements. Based on the recommen-
dations of the most current edition of the Illumination
Engineering Society lighting handbook, the following
lighting standards shall be used for all new construction
of open parking facilities, covered parking facilities and
primary walkways:

1. Open and covered parking facilities.
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1.1.Medium-level activity usage when medium usage
is present.

1.2.High-level activity usage when high usage is
present.

2. Primary campus walkways.

2.1.Medium-level activity usage when medium usage
is present.

2.2.High-level activity usage when high usage is
present.

SECTION 1206
YARDS OR COURTS

1206.1 General. This section shall apply to yards and courts
adjacent to exterior openings that provide natural light or
ventilation. Such yards and courts shall be on the same lot as
the building.

1206.2 Yards. Yards shall be not less than 3 feet (914 mm) in
width for buildings two stories or less above grade plane. For
buildings more than two stories above grade plane, the mini-
mum width of the yard shall be increased at the rate of 1 foot
(305 mm) for each additional story. For buildings exceeding
14 stories above grade plane, the required width of the yard
shall be computed on the basis of 14 stories above grade
plane.

1206.3 Courts. Courts shall be not less than 3 feet (914 mm)
in width. Courts having windows opening on opposite sides
shall be not less than 6 feet (1829 mm) in width. Courts shall
be not less than 10 feet (3048 mm) in length unless bounded
on one end by a public way or yard. For buildings more than
two stories above grade plane, the court shall be increased 1
foot (305 mm) in width and 2 feet (610 mm) in length for
each additional story. For buildings exceeding 14 stories
above grade plane, the required dimensions shall be com-
puted on the basis of 14 stories above grade plane.

1206.3.1 Court access. Access shall be provided to the
bottom of courts for cleaning purposes.

1206.3.2 Air intake. Courts more than two stories in
height shall be provided with a horizontal air intake at the
bottom not less than 10 square feet (0.93 m?) in area and
leading to the exterior of the building unless abutting a
yard or public way.

1206.3.3 Court drainage. The bottom of every court shall
be properly graded and drained to a public sewer or other
approved disposal system complying with the California
Plumbing Code.

SECTION 1207
SOUND TRANSMISSION

1207.1. Purpose and scope. The purpose of this section is to
establish uniform minimum noise insulation performance
standards to protect persons within new hotels, motels, dor-
mitories, residential care facilities, apartment houses, dwell-
ings, private schools and places of worship from the effects of
excessive noise, including but not limited to, hearing loss or
impairment and interference with speech and sleep.

630

1207.2 Definitions. The following special definitions shall
apply to this section:

SOUND TRANSMISSION CLASS (STC). A single-number
rating used to compare walls, floor-ceiling assemblies and
doors for their sound-insulating properties with respect to
speech and small household appliance noise. The STC is
derived from laboratory measurements of sound transmission
loss across a series of 16 test bands. Laboratory STC ratings
should be used to the greatest extent possible in determining
that the design complies with this section.

FIELD SOUND TRANSMISSION CLASS (FSTC). A sin-
gle-number rating similar to STC, except that the transmis-
sion loss values used to derive the FSTC are measured in the
field. All sound transmitted from the source room to the
receiving room is assumed to be through the separating wall
or floor-ceiling assembly. This section does not require deter-
mination of the FSTC, and field-measured values of noise
reduction should not be reported as transmission loss.

IMPACT INSULATION CLASS (IIC). A single-number rat-
ing used to compare the effectiveness of floor-ceiling assem-
blies in providing reduction of impact-generated sounds such
as footsteps. The IIC is derived from laboratory measure-
ments of impact sound pressure level across a series of 16
test bands using a standardized tapping machine. Laboratory
1IC ratings should be used to the greatest extent possible in
determining that the design complies with this section.

FIELD IMPACT INSULATION CLASS (FIIC). A single-
number rating similar to the IIC, except that the impact sound
pressure levels are measured in the field

NOISE ISOLATION CLASS (NIC). A single-number rating
derived from measured values of noise reduction between two
enclosed spaces that are connected by one or more paths. The
NIC is not adjusted or normalized to a standard reverbera-
tion time.

NORMALIZED NOISE ISOLATION CLASS (NNIC). A
single-number rating similar to the NIC, except that the mea-
sured noise reduction values are normalized to a reverbera-
tion time of one-half second.

NORMALIZED A-WEIGHTED SOUND LEVEL DIF-
FERENCE (Dn). For a specified source room sound spec-
trum, Dn is the difference, in decibels, between the average
sound levels produced in two rooms after adjustment to the
expected acoustical conditions when the receiving room
under test is normally furnished.

DAY-NIGHT AVERAGE SOUND LEVEL (Ldn). The A-
weighted equivalent continuous sound exposure level for a
24-hour period with a 10 db adjustment added to sound levels
occurring during nighttime hours (10 p.m. to 7 a.m.).

COMMUNITY NOISE EQUIVALENT LEVEL (CNEL). A
metric similar to the Ldn, except that a 5 db adjustment is
added to the equivalent continuous sound exposure level for
evening hours (7 p.m. to 10 p.m.) in addition to the 10 db
nighttime adjustment used in the Ldn.

1207.3 Relevant standards. The current edition of the follow-
ing standards is generally applicable for determining compli-
ance with this section. Copies may be obtained from the
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