








Group I.

Group M having an occupant load of 250 or more

persons or more than 100 persons above or below the

street floor level.

Group R.

Rl occupancies having accommodations for more
than 8 guests.

R2 Apartment houses more than eight (8) units,

and dormitories or rooming houses (not transient)

having more than eight (8) sleeping

accommodations.

R4 occupancies.

Exceptions:

1. Group RI and R2. Where each guest room in R1
occupancies, dormitories and rooming houses has
a direct exit to the outside of the building and the
building is one (1) story

2.Groups A, B, E, F, H, M, and RI, R2, R3, and R4
Small Facilities. The manual fire alarm boxes
required in 905.1 may be omitted in buildings
meeting all of the following requirements:

1. The building is equipped with an automatic
fire detection or automatic sprinkler system
covering all areas.

2. Actuation of the automatic fire detection or
automatic sprinkler system will activate the
fire alarm system.

3. Provisions are made to manually activate the
fire alarm system at a minimum of one
centrally located station.

905.1.2Manual fire alarm boxes shall be located not more than
5 ft (1524 mm) from the entrance to each exit.

905.1.3Each floor shall be zoned separately. No one zone may
exceed 15,000 sq ft (1394 m?). A zone indicator panel shall be
located at grade level at the normal point of fire department
access or at a constantly attended building security control
center.

Exception: Automatic sprinkler system zones shall not
exceed the area permitted by NFPA 13.

905.1.4Upon completion of the fire alarm system, all alarm
initiating devices and circuits, alarm indicating appliances and
circuits, supervisory signal initiating devices and circuits,
signaling line circuits, and primary and secondary power
supplies shall be subjected to a 100% acceptance test in
accordance with NFPA 72.

905.1.5 Alarm indicating appliances
905.1.5.1 Required.Alarm indicating appliances listed
for the purpose shall be provided.

905.1.5.2Every required fire alarm system shall include

visible alarm indicating appliances in public and common
areas.
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905.1.5.3 Activation. The alarm indicating appliances shall be
automatically activated by all of the following where provided:
1.Smoke detectors, other than single-station or
multiple-station smoke detectors, as required by
905.2. Activation of the alarm system by smoke
detectors shall be by either two cross-zoned smoke
detectors within a single protected area or a single
smoke detector monitored by an alarm verification
zone or an approved equivalent method.
2. Sprinkler water-flow devices;
3. Manual fire alarm boxes; and
4. Other approved types of automatic fire detection
device suppression systems.

905.1.5.4 Audible Alarms. Audible alarm indicating
appliances shall provide a distinctive sound which shall
not be used for any purpose other than that of a fire alarm.
Such devices shall provide a sound pressure level of 15
dBA above the average ambient sound level in every
occupied space within the building. The minimum sound
pressure levels shall be: 70 dBA in buildings of Group R
occupancy, 90 dBA in mechanical equipment rooms; and
60 dBA in all other occupancy classifications. The
maximum sound pressure level for audible alarm
indicating appliances shall not exceed 130 dBA at the
minimum hearing distance from the audible appliance.

905.2 Automatic fire detection

905.2.1 Approved single-station or multiple-station
smoke detectors shall be installed in accordance with
NFPA 72, Chapter 2, within every dwelling and every
dwelling unit within an apartment house, condominium or
townhouse, and every guest or sleeping room in a motel,
hotel, dormitory, and sleeping rooms in residential
carefassisted living occupancies. Where more than one
detector is required to be installed within an individual
dwelling unit, the detectors shall be wired in such a
manner that the actuation of tne alarm will actuate all of
the alarms in the individual unit.

905.2.2In dwellings and dwelling units, a smoke detector
shall be mounted on the ceiling or wall at a point centrally
located in the corridor or area giving access to each group
of rooms used for sleeping purposes. Where the dwelling
or dwelling unit contains more than one story, detectors
are required on each story including basements, but not
including uninhabitable attics, and shall be located in
close proximity to the stairway leading to the floor above.

905.2.3In dwelling units with split levels and without an
intervening door between the adjacent levels, a smoke
detector installed on the upper level shall suffice for the
adjacent lower level provided that the lower level is less
than one full story below the upper level.

905.2.4Smoke detectors connected to a fire alarm system
shall be installed in accordance with NFPA 72.
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TABLE 1004

TRAVEL DISTANCE, DEAD-END LENGTH, EXIT AND MEANS OF EGRESS WIDTH

MAXIMUM TRAVEL ~ MAXIMUM EGRESS WIDTH PER  MINIMUM MINIMUM MINIMUM
OCCUPANCY DIST. TO EXIT (ft) DEADEND  PERSON SERVED (in)  CORRIDOR/ CLEAROP'G STAIR
CLASSIFICATION CORRIDOR AISLEWIDTH  OF EXIT WIDTH10
UNSPRK. SPRK. LENGTH(fty  LEVEL12  STAIRS  (in) DOORS (in)  (in)
Group A 200 250 20 0.2 0.374 4410 32 44
Group B 200 250 20 0.2 0.374 441 32 44
Group E 200 250 20 0.2 0.374 722 32 44
Group F 200 2507 20 0.2 0.374 4410 32 44
Group H NP 100% 20 0.4 0.7 4410 32 44
Group |
Restrained Varies Varies 20 0.2 0.37% 48 32 44
Group |
Unrestrained 150 200 20 0.2 0.3714 44° 36° 44
Group M 200 250 20 0.2 0.3714 44 410 32 44
Group R 200 250 208 0.2 0.3714 44510 32 44
Group S 200° 250 57 20 0.2 0.3714 4410 32 44

For SI: 1in=25.4 mm, 1 ft =0.305 m.
Notes:

See 1019.10.2.

For occupant loads less than 100 persons, 44 inches may be used.

96 inches shall be provided in areas requiring the movement of beds.
4. See 413 for covered mall buildings.

36 inches shall be permitted within dwelling units.

o wNE

constructed per 4 11.

7. See 1004.1.6 for exceptions.

8. See 1026. 1.1 for exceptions.

9. 44 inches required in areas requiring movement of beds.
10.
. See 1024.2.6.

12. Applies to ramps, doors and corridors.
13.
14.

1004.1.4 Where two or more exits or exit access doors
are required, at least two of the exits or exit access doors
shall be placed a distance apart equal to not less than one
half of the length of the maximum overall diagonal
dimension of the building or area to be served measured
in a straight line between such exits or exit access doors.
The two exits or exit access doors shall be so located and
constructed to minimize the possibility that both may be
blocked by any one fire or other emergency condition.

Exception: When exit enclosures are provided as a
portion of the required exit and are interconnected by
a corridor conforming to the requirements for 1-hour
rated construction, the exit separation may be mea-
sured along a direct line of travel within the corridor.

1004.1.5 Where open stairways or ramps are permitted
as part of the path of travel to required exits, such as
between mezzanines, balconies and the floor below, the
travel distance shall include:

1. The distance to reach the stair ramp.
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36 inches acceptable if stair or corridor serves occupant load of less than 50.

For HPM Facilities, as defined in 408, the maximum travel distance shall be 100 ft.
Use 0.3 for stairs having tread depths 11 inches or greater and riser heights between 4 inches minimum and 7 inches maximum.

Maximum travel distance shall be increased to 300 ft if unsprinklered and 400 ft if sprinklered for Group S2 occupancies and open parking structures

2.The line of travel on a stair measured in the plane
of the stair nosing.

3. The distance from the end of the stair or ramp to
the exit.

1004.1.6 In one-story Group F and Group S buildings
equipped with automatic heat and smoke vents
complying with this section and sprinklered, the travel
distance may be increased to 400 ft (122 m). Smoke and
heat vents shall be constructed and installed in a manner
approved by the building official.

1004.1.6.1 Smoke and heat vents shall be designed
to operate automatically after the design activation
time of the sprinkler system. Vents shall be capable
of being opened by an approved manual operation.

1004.1.6.2 Smoke and heat vents shall be located so

that no portion of the vent opening is directly above
or within 8 inches (203 mm) of sprinklers.
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1004.1.6.3 Curtain boards constructed in accordance 1004.1.6.5 Roof Vents and Curtain Boards. Storage

with this section shall be provided to subdivide a vented occupancies exceeding 5,000 sq ft in area shall be
building. provided with a smoke and heat venting system
complying with table 104 or NfiPA 204M.
Exception:
1. When a smoke and heat venting system com 1004.2 Minimum number of exits
plies with the guidelines of NFPA 204M. 1004.2.1 There shall be not less than two approved inde-
2. When a building is protected by ESFR sprinklers pendent exits, accessible to each tenant area, serving
installed in accordance with NFPA 13 and NFPA every story, except in Group R3 occupancies and as
231 or NFPA 231 C. modified in 1018.
1004.1.6.3.1 Curtain boards shall be constructed of 1004.2.2 The minimum number of exits for all occupan-
material that will resist the passage of smoke and cies, except as modified by 1018, based on occupant
consistent with the building type of construction. load, shall be as follows:
1004.1.6.3.2 Curtain boards location and depth shall Minimum Number of Exits ~ Occupancy Load per Story
comply with Table 1004.1.6.
2 1-500
1004.1.6.4 Maximum spacing of roof vents and vent 3 501 - 1,000
area shall comply with Table 1004.1.6. 4 more than 1,000

1004.2.3 Sufficient exit facilities shall be provided so
Exception: When a smoke and heat venting system that the aggregate capacity of all such exits, determined
complies with the guidelines of NFPA 204 M. in accordance with this chapter, shall be not less than
the occupant load as determined from 1003. 1.

TABLE 1004.1.6
ROOF VENT SIZE AND SPACING FOR INCREASED TRAVEL DISTANCE IN GROUPS F AND S

MAXIMUM VENT MAXIMUM
AREA AREA MAXIMUM  DISTANCE  MAXIMUM
MINIMUM FORMED BY TO SPACING FROM WALL DISTANCE
CURTAIN CURTAIN FLOOR OF OR BETWEEN
HAZARD VENT BOARD BOARDS AREA VENT CURTAIN CURTAIN
OCCUPANCY CLASSIFICATION! HEIGHT H> DEPTH? (sq ft) RATIO CENTERS BOARDS BOARDS
F - - 0.2H 50,000 1:100 120 ft 60 ft 8H but
(4 ft min.) < 250 ft
S I through IV 20 ft 6 ft 10,000 1:100 100 ft 60 ft 8H
or less
S 1 through IV Over 20 ft 6 ft 8,000 1:75 100 ft 55 ft 81-1 but
to 40 ft < 250 ft
S 1 through IV 20 ft 4 ft 3,000 1:75 100 ft 55 ft 8H
or less
S 1 through IV Over 20 ft 4 ft 3,000 1:50 100 ft 50 ft 81-1 but
to 40 ft < 250 ft
S Y 20 ft 6 ft 6,000 1:50 100 ft 50 ft 81-1
or less
S \ Over 20 ft 6 ft 6,000 1:40 90 ft 45 ft 81-1
to 30 ft
S \ 30 ft 4 ft 2,000 1:30 75 ft 40 ft 8H but
or more <100 ft
For SI: 1 ft = 0.305 rn, 1 sq ft = 0.0929 m?.
Notes:
1. See Chapter 36 of the Standard Fire Prevention Code for classification of Contents Class | thru IV. Class V commaodities are products which present
special fire hazards beyond those of Class I, Il, 11l or IV, such as aerosols, foamed plastic, PVC, polyurethane, polystyrene, and asphalt paper.

2. His the height of the vent above the floor.
3. 'The depth of the curtain board shall be measured from the bottom of the vent. The bottom of the curtain board shall be level.
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1005.5 Security bars, grilles and grates. Each sleeping room
or room with a required exit door in a residential occupancy
that has security bars, grilles, grates or similar devices installed
shall have at least one emergency escape and rescue opening.

1005.6 Smokeproof enclosures
1005.6.1 Where the floor surface of any story is located
more than 55 ft (16.78 m) above the lowest level of fire
department vehicle access, each of the required exits for the
building shall be a smokeproof enclosure.

1005.6.2 A minimum 2-hour fire resistant construction shall
be used for smokeproof enclosures. In each case openings
into the required 2-hour construction shall be limited to
those needed for maintenance and operation and shall be
protected by self-closing 1 1/2-hour fire resistance rated
devices. The supporting frame shall be protected as set forth
in Chapter 6.

1005.6.3 Group B buildings exceeding 15,000 sq ft (1395
m?) per floor and complying with the area of refuge (com-
partmentation) option described in 412.9 are exempt from
the smokeproof enclosure requirements.

1005.6.4 Stairs in smokeproof enclosures shall be of
noncombustible construction.

1005.6.5 A smokeproof enclosure shall exit into a public
way or into an exit passageway, yard, open court or open
space having direct access to a public way. The exit pas-
sageway shall be without other openings and shall have
walls, floors, and ceiling of 2-hour fire resistance.

1005.6.6 A stairway in a smokeproof enclosure shall not
continue below the grade level unless an approved barrier is
provided at the ground level to prevent persons from
accidentally continuing into the basement.

1005.6.7 Access to the stairway shall be by way of a
vestibule or by way of an open exterior balcony of non-
combustible materials.

Exception: Access by way of a vestibule or an open
exterior balcony is not required when the stairway meets
the requirements of 1005.6.9.2, 1005.6.9.9 and

1005.6.9. 10 and is located in a fully sprinklered build-

ing.

1005.6.8 Smokeproof enclosures by natural ventila-

tion.
1005.6.8.1 Where a vestibule is provided, the door
assembly into the vestibule shall have a 1 1/2-hour
fire resistance rating and the door assembly from the
vestibule to the stairs shall have not less than a 20
minute fire resistance rating. The doors shall have
closing devices as specified in 1005.6.9. 10. Wired
glass 1/4 inch (6.4 mm) thick may be installed not to
exceed 100 sq in (0.065 m?) with neither dimension
exceeding 12 inches (305 mm).
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1005.6.8.2 The vestibule shall have a minimum of 16 sq ft
(1.49 m? of opening, in a wall facing an exterior court,
yard or public way at least 20 ft (6096 mm) wide. The
vestibule shall be a minimum of 44 inches (1118 mm) wide
and 72 inches (1829 mm) in the direction of travel.

1005.6.8.3 Where access to the stairway is by means of an
open exterior balcony, the door assembly to the stairway
shall have a 1 1/2-hour fire resistance rating. Doors shall
have closing devices as specified in 1005.6.9.10.

1005.6.9 Smokeproof enclosures by mechanical ventilation

1005.6.9.1 Stair pressurization systems shall be inde-
pendent of other building ventilation systems.

1005.6.9.2 Equipment and ductwork for stair pressur-
ization shall comply with one of the following:

1. Be located exterior to the building and be directly
connected to the stairway or connected to the
stairway by ductwork enclosed in 2-hour con-
struction.

2. Be located within the stair enclosure with intake or
exhaust air directed to the outside or through
ductwork in 2-hour construction.

3. Be located within the building if separated from the
remainder of the building, including other
mechanical equipment, with 2-hour construction.

1005.6.9.3 The door from the building into the vestibule
shall have a 1 1/2-hour fire resistance rating and have
closing devices as specified in 705.1.3.2.3. The door from
the vestibule to the stairway shall have a minimum
20-minute fire resistance rating and have closing devices as
specified in 705.1.3.2.3. Wired glass, if provided, shall not
exceed 100 sq in (0.065 m?) and shall be set in a steel
frame. The door shall be provided with a drop sill or other
provision to minimize air leakage.

1005.6.9.4 Where access to the stairway is by means of an
open exterior balcony, the door assembly to the stairway
shall have a 1 1/2-hour fire resistance rating. Doors shall
have closing devices as specified in 1005.6.9.10.

1005.6.9.5 The vestibule shall have a minimum dimension
of 44 inches (1118 mm) wide and 72 inches (1829 mm) in
direction of exit travel.

1005.6.9.6 The vestibule shall be provided with not less
than one air change per minute and the exhaust shall be
150% of the supply. Supply air shall enter and exhaust air
shall discharge from the vestibule through separate, tightly
constructed ducts used only for that purpose. Supply air
shall enter the vestibule within 6 inches (152 mm) of the
floor level. The top of the exhaust register shall be located
at the top of the smoke
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trap but no more than 6 inches (152 mm) down from the
top of the trap and shall be entirely within the smoke
trap area. Doors, when in the open position, shall not
obstruct duct openings. Duct openings may be provided
with controlling dampers if needed, to meet the design
requirements but are not otherwise required.

1005.6.9.7 For buildings where such air changes would
result in excessively large duct and blower require-
ments, a specially engineered system may be used. Such
an engineered system shall provide 2,500 cfm (1.2 m®/s)
exhaust from a vestibule when in emergency operation
and shall be sized to handle three vestibules
simultaneously. The smoke detector located outside
each vestibule shall release to open the supply and
exhaust duct dampers in that affected vestibule.

1005.6.9.8 The vestibule ceiling shall be at least 20
inches (508 mm) higher than the door opening into the
vestibule to serve as a smoke and heat trap and to pro-
vide an upward moving air column. The 20-inch (508
mm) height requirement may be reduced proportionally
if the minimum vestibule size described in 1005.6.9.5 is
enlarged so as to maintain the same volume in the
smoke trap area above the door when justified by design
and test. In any case, minimum ceiling height shall not
be less than 7 ft 6 in (2286 mm).

1005.6.9.9 The stair shaft shall be provided with
mechanical supply and exhaust air. There shall be a
minimum of 2,500 cfm (1.2 m*/s) discharge through a
dampered relief opening or an exhaust fan at the top of
the stair shaft. The supply shall be sufficient to provide
a minimum positive pressure of 0.05-inch water cotumn
(12.5 Pa) in addition to the maximum anticipated stack
pressure, relative to other parts of the building measured
with all doors closed. The combined positive pressure
shall not exceed 0.35-inch water column (87 Pa). The
air supply shall be taken directly from outside of the
building. The stair pressure shall be static pressures
measured at the level of discharge from the stair.

Exception: The minimum positive pressure shall
be increased to 0.15-inch water column (37 Pa) in
an unsprinklered building.

1005.6.9.10 The activation of the ventilating equipment
shall be initiated by a smoke detector installed outside
the vestibule door in an approved location. When the
closing device for the stair shaft and vestibule doors is
activated by smoke detection or power failure, the
closing devices on all doors in the smokeproof enclosure
at all levels shall be activated and the mechanical
equipment shall operate at the levels specified in items
1005.6.9.6 and 1005.6.9.9.

1005.7 Mezzanines

1005.7.1 Two means of egress shall be provided from any
mezzanine with an occupant load or travel distance to an
exit or to a point where there is a choice of more than one

means of egress which exceeds that shown in Table 1005.7.

TABLE 1005.7
SINGLE EXIT CRITERIA FOR MEZZANINES

MAXIMUM

USE OCCUPANT LOAD  TRAVEL DISTANCE
Assembly 50 75 ft
Business 30 75 ft
Courtrooms 50 75 ft
Educational

Classroom 50 75 ft

Shops and vocational 50 75 ft
Industrial 50 75 ft
Institutional

Sleeping area 6 75 ft

Inpatient treatment areas 10 75 ft

Outpatient treatment areas 10 75 ft
Library

Reading rooms 50 75 ft

Stack area 50 75 ft
Mercantile

Basement/grade levels 50 75 ft

Other floors 50

Stock, storage & shipping 10 75 ft
Parking garages 30 75 ft
Residential

Dwellings 10 75 ft

Hotels & apartments 10 75 ft

Dormitories 10 75 ft
Hazardous 3 25 ft
Storage 30 100 ft

For SI: 1 ft =0.305 m.
Notes:
1. Maximum area with one exit or exit access door shall be 200 sq ft.

1005.7.2 If any required means of egress is through the
room below, the occupant load of the mezzanine shall be
added to the occupant load of the room in which it is
located.

1005.7.3 Egress stairways from mezzanines shall conform
with the requirements of 1007. They may be open and may
descend to the floor of the room in which they are located
when all the following conditions are met:
1. The space beneath the mezzanine is totally open and
unencumbered by partitioned rooms or spaces.

Exception: The space beneath the mezzanine may be
enclosed provided the enclosed space is protected
throughout with a smoke detection system in
accordance with NFPA 72 which sounds an alarm in
the mezzanine.

2. The travel distance from the most remote point on the
floor of the mezzanine to the building exit or to a protected
egress corridor, exit court, horizontal passageway,
enclosed stairway, or exterior exitway balcony, inclusive
of travel on the stairway, does not exceed 75 ft (22.9 m)
where a single means of egress is permitted, or the limits
of Table 1004 where multiple means of egress are
required.
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3. The occupant load of the mezzanine is added to the
occupant load of the story or room in which it is located
for purposes of determining the egress requirements of
such story or room.

4. The mezzanine is not occupied for sleeping purposes,
unless there are exterior windows accessible to the
mezzanine and located not more than two stories above
grade.

SECTION 1006
STAIRWAY PROTECTION

1006.1 Enclosed stairways
1006.1.1 Exit stairways between floors shall be enclosed in
or separated by fire resistant construction in accordance
with 705.2 and Table 705.1.2.

Exceptions:

1. Stairways serving and contained within a dwelling,
dwelling unit, or hotel suite.

2. Exterior stairways conforming to 1006.2.

3. In open automobile parking garages when the stair is
on an open side, as defined in 411.3.2.

4. In open parking garages, having all sides open.

1006.1.2 Except in one and two family dwellings, basement
stairways located under stairways from upper stories shall
be completely enclosed by construction providing fire
resistance not less than required for the stair enclosure
above the basement but in no case less than I-hour fire
resistance.

1006.1.3 A stairway enclosure shall not be used for any
purpose other than means of egress. Openings in exit
enclosures other than unexposed exterior openings shall be
limited to those necessary for exit access to the enclosure
from normally occupiable or habitable rooms and for egress
from the enclosure.

1006.1.3.1 Penetrations into and openings through a
stairway enclosure assembly are prohibited except for
required exit doors, ductwork and equipment
necessary for independent stair pressurization,
sprinkler piping, standpipes, and electrical conduit
serving the stairway and terminating at a steel box
not exceeding 16 sq in (0.010 m?). Such penetrations
shall be protected in accordance with 705.4. There
shall be no penetrations or communicating openings,
whether protected or not, between adjacent stair
enclosures.

1006.1.3.2 Exterior walls of an enclosed stairway
shall comply with the requirements of Table 600 for
exterior walls. Where nonrated walls or unprotected
openings are used to enclose the exterior of the
stairway, the building enclosure walls within 10 ft
(3048 mm) horizontally of the nonrated wall or
unprotected opening shall be constructed as required
for stairway enclosures, including opening
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protectives, but need not exceed 1-hour fire resistance
with 3/4-hour opening protective. This construction
shall extend vertically from the ground to a point 10 ft
(3048 mm) above the topmost landing of the stairway
or to the roof line, whichever is lower.

1006.1.4 The space under a stairway may be used if it is
separated from the stairway by fire resistant construction as
required by 1006.1.

Exception: Separation is not required from those stairways
exempted from enclosure in 1006. 1. 1.

1006.2 Exterior exitway stairs

1006.2.1 Exterior stairways conforming to the require-
ments for interior stairways in all respects, except as to
enclosures and except as herein specifically modified, may
be accepted as an element of a required means of egress in
buildings not exceeding five (5) stories or 55 ft (16.78 m)
in height for other than Group E and | Unrestrained
buildings.

1006.2.2 Exterior stairways shall be permitted where at
least one door from each tenant opens onto a roofed-over
open porch or balcony served by at least two stairways so
located as to provide a choice of independent, unobstructed
means of egress directly to the ground, except a single
stairway shall be allowed when a single exit is permitted
by 1020, 1025, 1026, and 1027. Such porches and stair-
ways shall comply with the requirements for interior exit-
way stairways as specified in 1007 and 10 14. Porches and
balconies shall be not less than 4 1/2 ft (1372 mm) wide.
The stairways shall be located so that the entrances and all
portions of the stairways on each level are a distance apart
equal to not less than one half of the length of the maxi-
mum overall diagonal dimension of the building or area to
be served measured in a straight line between such stair-
ways. The maximum travel distance from any tenant space
to the nearest stairway shall be as specified in Table 1004.
Porches and stairways shall be located at least 10 ft (3048
mm) from adjacent property lines and from other buildings
on the same lot, unless openings in such buildings are
protected by 3/4-hour fire resistant doors or windows.

1006.2.3 Handrails and guardrails shall be as specified in
1007.5 and 1015 respectively.

1006.2.4 Exterior stairs shall be separated from the interior
of the building by walls with a fire resistance rating of not
less than | hour, with fixed or self-closing opening
protectives as required for enclosed stairs. This protection
shall extend vertically from the ground to a point 10 ft
(3048 mm) above the topmost landing or the roof line,
whichever is lower, and horizontally 10 ft (3048 mm) from
each side of the stairway. Openings within the 10 ft (3048
mm) horizontal extension of the protected walls beyond the
stairway shall be equipped with fixed 3/4-hour assemblies.
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Exceptions:

1. Exterior stairways may be unprotected when
serving an exterior exit access balcony which has
two exterior stairways, remotely located as
required in 1006.2.2.

2. Such protection is not required in two-story
buildings where there is a second exit remotely
located as required in 1006.2.2.

1006.2.5 All required exterior stairways shall be located so
as to lead directly to a street or open space with direct
access to a street. When located on the rear of the building
such stairways may lead through a passageway at grade
complying with 1010.

1006.2.6 Exterior stairways shall not project beyond the
street lot line.

SECTION 1007
STAIRWAY CONSTRUCTION

1007.1 General
1007.1.1 Exterior and interior exit stairways shall be con-
structed of noncombustible materials throughout in the
following buildings:
1. All buildings of Type I and of Type Il construction.
2. All Group A- 1 and Group I buildings.
3. All other buildings three stories or more in height or
occupied by more than 40 persons above or below
the level of exit discharge.

Exception to item 3: R3 occupancies and build-
ings of Type VI construction.

1007.1.2 Stairways located in a required fire resistant
enclosure shall have closed risers. All other stairways shall
be permitted to have open risers.

1007.1.3 Interior stairs constructed of wood, except those
with open risers, shall be fireblocked as specified in 705.3.

1007.1.4 Closets shall not be located beneath stairs unless
such stairs are protected as required by 1006.1.

Exception: Protection is not required for those stair
ways exempted from enclosure in 1006.1.1.

1007.1.5 The underside of interior stairways, if of com-
bustible construction, shall be protected to provide not less
than 1 -hour fire resistance.

Exception: When located within a dwelling unit.
1007.1.6 Enclosed exit stairways that continue beyond the

floor of discharge shall be interrupted at the floor of
discharge by partitions, doors or other effective means.
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Exception: Stairs that continue one-half story beyond
the level of exit discharge need not be interrupted by
physical barriers where the exit discharge is clearly

obvious.

1007.2 For definitions, see Chapter 2.

1007.3 Treads and risers

1007.3.1 Treads and risers of stairs shall be so propor-
tioned that the sum of two risers and a tread, exclusive of
projection of nosing, is not less than 24 inches (610 mm)
nor more than 25 inches (635 mm). The height of risers
shall not exceed 7 3/4 inches (197 mm), and treads, exclu-
sive of nosing, shall be not less than 9 inches (229 mm)
wide.

Exception: Special stairs in 1007.8.

1007.3.2 Every tread less than 10 inches (254 mm) wide shall
have a nosing, or effective projection, of approximately I inch
(25.4 mm) over the level immediately below that tread.

1007.3.3 Tread depth shall be measured horizontally between
the vertical planes of the foremost projection of adjacent
treads and at a right angle to the tread's leading edge.

Exception: Tread depth of special stairs in 1007.8 shall be
measured on a line perpendicular to the centerline of tread.

1007.3.4 Treads shall be of uniform depth and risers of
uniform height in any stairway between two floors. There
shall be no variation exceeding 3/16 inch (4.8 mm) in the
depth of adjacent treads or in the height of adjacent risers and
the tolerance between the largest and smallest riser or between
the largest and smallest tread shall not exceed 3/8 inch (9.5
mm) in any flight. The uniformity of winders and other
tapered treads, complying with 1007.8.1, 1007.8.2, and
1007.8.3 shall be measured at consistent distances from the
narrower end of the treads.

Exception: Where the bottom or top riser adjoins a
sloping public way, walk or driveway having an estab-
lished grade and serving as a landing, a variation in height
of the riser of not more than 3 inches (76 mm) for every 3
ft (914 mm) of stairway width is permitted.

1007.4 Landings

1007.4.1 A flight of stairs shall not have a vertical rise of
more than 12 ft (3658 mm) between floors or landings,

1007.4.2 The width of landings shall be not less than the
width of stairways they serve. Every landing shall have a
minimum dimension measured in the direction of travel equal
to the width of the stairway. Such dimension need not exceed
4 ft (1219 mm) when the stair has a straight run.

1007.4.3 Stairway landings shall have guardrails as specified
in 1015 on any open and unenclosed edges.
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construction having a fire resistance rating not
less than that required for the exit enclosure, and

3. The area is protected throughout by an approved
automatic sprinkler system, and

4. Any other portion of the level of discharge with
access to the area of discharge is protected
throughout by an approved automatic sprinkler
system or separated from the area of discharge in
accordance with the requirements for the
enclosure of exitways.

1010.4 Vestibules. An exit may discharge into an interior
vestibule which meets the following criteria:

1. The depth from the exterior of the building is not
greater than 10 ft (3048 mm) and the length is not
greater than 20 ft (6096 mm), and

2. The vestibule is separated from the remainder of the
level of exit discharge by construction providing pro-
tection equivalent to that provided by 1/4-inch (6
mm) thick labeled wired glass in steel frames.

SECTION 1011
FIRE ESCAPES

1011.1 General
1011.1.1 Fire escapes shall not be permitted except as
approved by the building official for existing buildings
when more adequate exit facilities cannot be provided.
Fire escapes shall not provide more than 50% of the
required exit capacity.

1011.1.2 When located on the front of the building and
projecting beyond the building line, the lowest landing
shall be not less than 7 (2134 mm) nor more than 12 ft
(3658 mm) above grade, equipped with a
counterbalanced stairway to the street. In alleyways and
thoroughfares less than 30 ft (9144 mm) wide, the
clearance under the lowest landing shall be not less than
12 ft (3658 mm).

1011.2 Design
1011.2.1 The fire escape shall be designed to support a
live load of 100 psf (4.8 kPa) and shall be constructed of
steel or other approved noncombustible materials. Fire
escapes may be constructed of wood not less than 2 inch-
es (51 mm) thick on buildings of Type VI construction.

1011.2.2 Stairs shall be at least 22 inches (559 mm) wide
with risers not more and treads not less than 8 inches
(203 mm) and with landings at 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
access window or door.

1011.2.3 All openings located within 10 ft (3048 mm) of

fire escapes shall be protected with approved opening pro-
tectives of at least 3/4-hour fire resistance.
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SECTION 1012
DOORS

1012.1 General

1012.1.1 Egress doors used as an exit door shall provide a
clear opening of not less than the widths shown in Table
1004. The maximum leaf width of the door shall not
exceed 48 inches (1219 mm). Egress doors used in the exit
access shall provide a clear opening of not less than 32
inches (813 mm) wide.

Exceptions:

1. Resident sleeping room doors within Group |
Restrained occupancies.

2. Storage closets less than 10 sq ft (0.93 m?) in area.

3. Revolving doors.

4. Interior egress door within a dwelling unit which is not
required to be accessible.

1012.1.2 Egress doors shall be side swinging type. Doors
shall swing in the direction of egress for the following:

1. when serving an occupant load of 50 or more, or,

2. when serving a high hazard occupancy.

The following prescribed maximum forces applied to the
latch side shall perform their respective functions:

1. A 151b (67 N) force shall release a latch.

2. A 301b (133 N) force shall set door in motion.

3. A 151b (67 N) force shall swing door fully open.

Exceptions to 1012.1.2:

1. As permitted for specific occupancies in 1018.

2. Revolving doors conforming with 1012.3.

3. Horizontal sliding doors conforming with 10 12.4
when used in elevator lobbies, or areas of refuge
set forth in 1004.3.5, or horizontal exits, or smoke
barriers, or any room or space, other than Group
H, with an occupant load of less than 50.

151



1012.1.3 The floor surface on both sides of a door shall
be at the same elevation. The floor surface or landing on
each side of the door shall extend from the door in the
closed position a distance equal to the door width.

Exceptions:

1. Variations in elevation due to differences in
finish materials, but not more than 1/2 inch (12,7
mm).

2. Exterior decks, patios, or balconies that are part
of Type B dwelling units and have impervious
surfaces, and that are not more than 4 inches (102
mm) below the finished floor level of the
adjacent interior space of the dwelling unit.

1012.1.4 Thresholds at doorways shall not exceed 3/4 inch
(19.1 mm) in height for exterior sliding doors serving
dwelling units or 1/2 inch (12.7 mm) for other doors.
Raised thresholds and floor level changes greater than 1/4
inch (6.4 mm) at doorways shall be beveled with a slope no
greater than 1:2.

Exception: Exterior doors not on an accessible route as
defined in 202.

1012.1.5 Doors opening onto exit stairs or other approved
exits shall not obstruct the travel along any required exit.
Doors opening onto exit access corridors or onto a landing
shall not reduce the corridor width or the landing width to
less than one-half the required width during the opening
process. When fully open, the door shall not project more
than 7 inches (178 mm) into the required width of a corridor
or a landing.

1012.1.6 In Group R3 occupancies, a landing shall be pro-
vided on the exterior side of all egress door openings.
Landing width shall be no less than the width of the door it
serves and the depth shall be not less than 36 inches (914
mm). The landing may be one step lower than the inside
floor level but not more than 7 inches (178 mm) lower.

1012.1.7 Door handles, pulls, latches, locks and other
operating devices shall be capable of operating with one
hand and shall not require tight grasping, tight pinching, or
twisting of the wrist to operate.

Exceptions:
1. Doors within or serving a single dwelling unit
not required to be accessible by 1105.4.2.
2. Doors within Type B dwelling units.

1012.1.8 Required exit doors shall be openable from the
inside without the use of a key, tool, special knowledge or
effort. Manually operated flush bolts or surface bolts are
prohibited. All hardware must be direct acting requiring no
more than one operation. Double cylinder dead bolts,
requiring a key for operation on both sides, are prohibited
on required means of egress doors unless the locking
device is provided with a key which cannot be removed
when the door is locked from the inside.
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1012.1.9 Door handles, pulls, latches, locks and other
operating devices shall be at 34 inches (864 mm) minimum
and 48 inches (1219 mm) maximum.

Exception: Locks used only for security purposes and not
used for normal operation are permitted in any location.

1012.1.10 For required width of doorways serving exit
stairways and the exit capacity of doorways, see 1003.2 and
1003.3.

1012.1.11 Special locking arrangements shall be permitted in
accordance with 1012.6 for the applicable occupancy and
1018.

1012.2 Power operated doors

1012.2.1 Where required doors are operated by power which
is activated by a photo-electric device, floor mat, wall
switches or other approved device as well as doors with power
assisted manual operation, the design, installation and
maintenance shall be such that, in the event of power failure,
the door may be manually opened to permit exit travel. These
doors shall be openable as is required for other nonpower
operable doors.

1012.2.2 Power operating sliding doors may be used provided
the sliding leaf is equipped with an emergency swing (panic
release) feature.

Exception: Horizontal sliding doors conforming with
1012.4.

1012.2.3 Power operated doors shall comply with
ANSI/BHMA A156.10.

1012.3 Revolving doors

1012.3.1 Each revolving door shall be capable of collapsing
into a book-fold position with parallel egress paths providing
an aggregate width of 36 inches (914 mm).

1012.3.2 A revolving door shall not be located within 10 ft
(3048 mm) of the foot of or top of stairs or escalators or the
entrance or exit of a moving walk. A dispersal area shall be
provided between the stairs or escalators or either end of the
moving walk and the revolving doors.

1012.3.3 The turning speed of a revolving door shall not
exceed the maximum permitted by Table 1012.3.3.

1012.3.4 Each revolving door shall have a conforming
side-hinged swinging door in the same wall as the revolving
door and within 10 ft (3048 mm).

Exception: A revolving door may be used without an adjacent
swinging door for street floor elevator lobbies if a stairway,
escalator or door from other parts of the building does not
discharge through the lobby and the lobby does not have any
occupancy or use other than as a means of travel between
elevators and street.
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TABLE 1016
EMERGENCY POWER FOR EXIT SIGNS
AND EMERGENCY LIGHTING

OCCUPANCY MINIMUM
OCCUPANT LOAD

Group A All

Group | All

Group H All

Group R2 All except R3

GroupB &M Greater than 150

Group E Greater than 300
Note:

1. Individual rooms 500 sq ft (46.5 m?) or less in mixed occupancy
and buildings 500 sq ft (46.5 m?) or less are exempted.

2. Special power complying with 1016.2 is required for Group R4
Large Facility occupancies.

SECTION 1017
EXIT OBSTRUCTIONS

Where floor space is occupied by tables, chairs or other mov-
able furniture, aisles not less than 36 inches (914 mm) clear
width shall be maintained to provide ready access to egress
doors.

SECTION 1018
SPECIAL EGRESS REQUIREMENTS BY
OCCUPANCY

The general requirements of Chapter 10 apply to all occu-
pancies except as modified for specific occupancies in accor-
dance with 1019 through 1027.

SECTION 1019
ASSEMBLY

1019.1 Means of egress capacity

1019.1.1 The minimum aggregate width of the main
entrance for Group A occupancies shall be sufficient to
accommodate 50% of the occupant load and shall be at the
level of exit discharge or shall connect to a stairway or
ramp leading to a street. Each level of a Group A occupancy
shall have access to a main exit and shall be provided with
additional exits of sufficient width to accommodate
one-half of the total occupant load served by that level.
Where the main exit from an assembly occupancy is
through a lobby or foyer, the aggregate capacity of all exits
from the lobby or foyer shall be permitted to provide the
required capacity of the main exit regardless of whether all
such exits serve as entrances to the building.

Exception: In assembly occupancies where there is no
well-defined entrance, exits may be distributed around
the perimeter of the building, provided the total exit
width furnishes a minimum of 100 percent of the width
needed to accommodate the maximum occupant con-
tent.

1019.2 Foyers and lobbies

1019.2.1 In every Group A - Large Assembly occupancy, a
foyer consisting of a space at a main entrance of the
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auditorium or place of assembly shall be provided. Such
foyer, if not directly connected to a public street by all the
main entrances or exits, shall have a straight and unobstructed
corridor or passage to every such main entrance and exit.

1019.2.2 The width of a foyer at any point shall be not less
than the combined width of aisles, stairways, and pas-
sageways tributary thereto.

1019.2.3 In theaters and similar Group A occupancies,
where persons are admitted to the building at times when
seats are not available and are allowed to wait in a lobby or
similar space, such use of lobby or similar space shall not
encroach upon the required clear width of exits. Such
waiting areas shall be separated from the required exitways
by substantial permanent partitions or by fixed rigid
railings not less than 42 inches (1067 mm) high.

1019.3 Interior balcony and gallery

1019.3.1 Means of egress. For balconies or galleries of Group
A occupancies having a seating capacity of over 50, at least
two means of egress shall be provided, one from each side of
every balcony or gallery, leading directly to a street or exit
court.

1019.3.2 Two means of egress shall be required from theater
balconies when the occupancy exceeds 50.

1019.3.3 Enclosure and Capacity. All interior stairways
and other vertical openings shall be enclosed and protected
as provided in this chapter, except that stairs may be open
between balcony and main assembly floor in occupancies
such as theaters, churches and auditoriums. The means of
egress capacity required for balconies or galleries shall be
determined on the same basis as those required for the
occupancy use.

1019.3.4 Travel Distance. The maximum travel distance
for balcony or gallery from any seat to an exit shall be
determined on the same basis as the building occupancy.

1019.4 Stages

1019.4.1 Where two means of egress are required, they
shall be separate with at least one means of egress on each
side of the stage.

1019.4.2 The means of egress from lighting and access
catwalks, galleries and gridirons shall meet the require-
ments for Group F occupancies.
Exceptions:
1. A minimum width of 22 inches (559 mm) shall be
permitted for lighting and access catwalks.
2. A second means of egress is not required from
these areas where a means of escape to a floor or to
a roof is provided. Ladders, alternating tread stairs,
or spiral stairs shall be permitted in the means of
escape.

157



1019.4.3 Each tier of dressing rooms shall be provided
with two exits.

1019.4.4 Stairways from stage and dressing rooms need
not be enclosed.

1019.5 Tents. Tent exits, aisles, seating, etc., shall conform
with the requirements for places of assembly. All exits shall
be kept free and clear of obstructions while the tent is occu-
pied by the public.

1019.6 Projection rooms. The projection room shall be
provided with not less than one exit having a minimum
opening of not less than 30 inches (762 mm) wide and 80
inches (2032 mm) high.

1019.7 Doors
1019.7.1 A key locking device may be used from the egress
side on the main exterior exit doors on Group A-2 having
an occupancy of 300 or less, subject to the following:

1. There is a readily visible durable sign on or adjacent
to the door stating: THIS EXIT TO REMAIN
UNLOCKED WHEN THIS BUILDING IS OCCU-
PIED. The sign shall be in letters no less than | inch
(25.4 m) high on a contrasting background.

2. The locking device must be of a type that will be
readily distinguishable as locked.

3. The main exit door is a single door or one pair of
doors.

4. When unlocked, the door or both leaves of the pair
must be free. The use of the key locking device may
be revoked by the building official for due cause.

1019.7.2 Each door in a means of egress from an area of
Group A occupancy may be provided with a latch or lock
only if it is panic hardware or fire exit hardware, which
releases when pressure of no more than 15 Ib (67 N) is
applied to the releasing devices in the direction of the exit
travel. Such releasing devices may be bars or panels
extending not less than one-half the width of the door and
placed at heights suitable for the service required, but not
less than 30 inches (762 mm) nor more than 44 inches
(1118 mm) above the floor. Whenever panic hardware is
used on a labeled fire door, the panic hardware shall be
labeled as fire exit hardware.

1019.7.3 If balanced doors are used and panic hardware is
required, the panic hardware shall be of the pushpad type
and the pad shall not extend more than one-half the width of
the door measured from the latch side.

1019.8 Stairway construction

1019.8.1 In buildings of Group A occupancy, flights of less
than three risers shall not be used in interior or exterior
stairways, exit passageways, aisles, at entrance or elsewhere
in connection with required exits. To overcome lesser
differences in level, ramps in accordance with 10 13 shall
be used. See 1019.10 for additional aisle and stair
information in assembly occupancies.
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1019.9 Guardrails
See 10 19.10.9 for guardrail provisions.

1019.10 Assembly aisles and seating
1019.10.1 General

1019.10.1.1 Scope. Provisions in 1019.10 shall apply to all
assembly aisles and seating except for special provisions
relating to seating for reviewing stands, grandstands, and
bleachers.

1019.10.1.2 Aisles Required. Every portion of any
building which contains seats, tables, displays, equipment,
or other material shall be provided with aisles leading to
exits.

1019.10.1.3 Travel Distance. Exits and aisles shall be so
located that the travel distance to an exit door shall not be
greater than 200 ft (61 m) measured along the line of
travel. Travel distance may be increased to 250 ft (76 m) in
sprinklered buildings.

1019.10.1.4 Seats shall be securely fastened to the floor in
assembly occupancies with occupant loads greater than
200, assembly occupancies used for theatrical or similar
purposes or the display of motion pictures, and all
balconies, galleries, boxes, or loges.

Exceptions:

1. Restaurants, cafeterias, cafetoriums, gymnasiums,
gymnatoriums, and similar  multi-purposes
assembly occupancies.

2.Movable seating in rows with seats fastened
together in groups not less than three.

3.Seats in balconies, galleries, railed in enclosures,
boxes, or loges with level floor surfaces and
having occupant loads not exceeding 14.

1019.10.2 Aisle width

1019.10.2.1 Aisle width shall provide sufficient egress
capacity for the number of persons accommodated by the
catchment area served by the aisle. See 1019.10.4. The
catchment area served by an aisle is that portion of the total
space that is naturally served by that section of the aisle. In
establishing catchment areas the assumption shall be made
that there is a balanced use of all means of egress, with the
number of persons in proportion to egress capacity.

1019.10.2.2 Where aisles converge to form a single path of
egress travel, the required egress capacity of that path shall
be not less than the combined required capacity of the
converging aisles.

1019.10.2.3 Those portions of aisles, where egress is

possible in either of two directions, shall be uniform in
required width.
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1403.5.8 Mechanical fastenings

1403.5.8.1 All thin exterior structural glass veneer installed
above the level of the heads of snow windows and all such
veneer installed more than 12 ft (3658 mm) above sidewalk
level shall, in addition to the mastic cement and shelf
angles, be held in place by the use of fastenings at each
vertical or horizontal edge, or at the four corners of each
glass unit.

1403.5.8.2 Fastenings shall be secured to the wall or
backing with expansion bolts, toggle bolts, or by other
methods.

1403.5.8.3 Fastenings shall be so designed as to hold the
glass veneer in a vertical plane independently of the mastic
cement. Shelf angles providing both support and fastenings
may be used.

1403.5.9 Exposed edges of thin exterior structural glass
veneer shall be flashed with overlapping corrosion-resistant
metal flashing and caulked with a waterproof compound in
a manner to effectively prevent the entrance of moisture
between the glass veneer and the backing.

1403.6 Wood
1403.6.1 Wood siding patterns known as rustic drop siding
or shiplap shall have an average thickness in place of not
less than 19/32 inch (15.1 mm) and shall have a minimum
thickness of not less than 3/8 inch (9.5 mm). Bevel siding
shall have a minimum thickness measured at the butt
section of not less than 7/16 inch (11. 1 mm) and a tip
thickness of not less than 3/16 inch (4.8 mm). Siding of
lesser dimensions may be used provided such wall covering
is placed over sheathing which conforms to the provisions
of 2308.2.

1403.6.2 Board siding applied vertically shall be nailed to
horizontal nailing strips or blocking set 24 inches (610 mm)
on center. The nails shall penetrate 1 1/2 inches (38 mm)
into studs, blocking, studs or blocking and sheathing
combined, or nailing strips.

1403.6.3 Wood shakes and shingles shall be applied in
accordance with the CSSB Design and Application Manual
for Exterior and Interior Walls.

1403.6.4 Wood structural panels shall be of the exterior
type and shall have a thickness of 3/8 inch (9.5 mm),
except as provided in Table 2308. 1 D. All wood
structural panel joints shall be backed solidly with
nailing pieces not less than 2 inches (51 mm) wide,
unless wood, wood structural panel or particleboard
sheathing is used, or otherwise made waterproof as
required in 2303.3.

Exception: The framework is not required to be pro-
tected in accordance with 2303.3 when the joints are
protected by a continuous wood batt, caulking,
flashing or vertical or horizontal shiplap.
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1403.6.5 Hardboard siding shall conform with the require-
ments of ANSI/AHA A 135.6 and shall be identified as to
classification.

1403.6.6 Particleboard siding used for covering the exte-
rior of outside walls shall be of M-S Exterior Glue grade
conforming to ANSI A208.1. Particleboard panel siding
shall be installed in accordance with Table 2306.1 and
Table 1403.6. Nails shall be spaced not less than 3/8 inch
(9.5 mm) from edges and ends. Joints shall occur over
framing members unless particleboard panel siding is
applied over 5/8-inch (15.9 mm) net wood sheathing or
15/32-inch (11.9 mm) wood structural panels or 1/2-inch
(12.7 mm) particleboard sheathing. The framework shall
be protected as required in 2303.3.

Exception: The framework is not required to be pro-
tected in accordance with 2303.3 when the joints are
protected with a continuous wood batt, caulking, flash-
ing or vertical or horizontal shiplap.

1403.6.7 Wood veneers on exterior wall panels of Types I,
I, 11, 1V, and V construction shall comply with 1403.6.7.1
and 1403.6.7.2.

TABLE 1403.6
ALLOWABLE SPANS FOR EXPOSED PARTICLEBOARD
PANEL SIDING

MINIMUM THICKNESS (inches)

Exterior
Ceilings
Stud Siding Siding and Soffits
Spacing Directto Continuous Directto
GRADE (inch) Studs Support Support
M-S Exterior 16 5/8 3/8
Glue 24 3/4 3/8

For SI: 1in =25.4 mm.

1403.6.7.1 Wood veneers of not less than 1-inch (25.4
mm) nominal thickness, 7/16-inch (11.1mm) exterior
hardboard siding or 3/8-inch (9.5 mm) exterior type wood
structural panels or particleboard may be used on exterior
walls when all the following conditions are met:

1. The wall to which the veneer is attached faces a
street or permanent open space of 30 ft (9144 mm)
or more wide.

2. The veneer does not exceed two stories in height,
measured from grade, except where fire retardant
treated for exterior use, it may be four stories in
height.

3. The veneer is attached to or furred from a non-
combustible backing of the fire resistance required by
other provisions of this chapter.

4. Where open or spaced wood veneers (without
concealed spaces) are used, they shall not project more
than 24 inches (610 mm) from the building wall.
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1403.6.7.2 Where the wood veneer is furred from the
wall and forms a solid surface, the distance between
the back of the veneer and the wall shall not exceed 1
5/8 inch (41 mm) and the space thereby created shall
be fireblocked in accordance with 2305 and arranged
so that there will be no open space exceeding 100 sq
ft (9.3 m?). Where wood furring strips are used, they
shall be of approved wood of natural decay resistance
or preservative-treated wood.

1403.7 Asbestos shingles. Asbestos shingles attached to
sheathing other than wood, or wood structural panels shall
be secured with approved mechanically bonding nails or by
corrosion-resistant common nails on shingle nailing boards
securely nailed to each stud with two 8d nails, except that
asbestos shingles may be attached directly to fiberboard nail
base sheathing with corrosion-resistant annular grooved
nails. Asbestos shingles shall have a minimum thickness of
5/32 inch (4 mm).

1403.8 Stucco. Stucco or exterior plaster shall conform to
requirements of 2504.

1403.9 Rigid vinyl

1403.9.1 Vinyl siding conforming to the requirements
of this section and complying with ASTM D 3679
shall be permitted on exterior walls as cladding of
buildings of type V construction and not more than
two stories in height. The siding shall be fastened to
the wall to conform to the wind load requirements of
Chapter 16 and must be supported with tests and
calculations.

1403.9.2 Application. The siding shall be applied over
sheathing or materials listed in section 2304.6. siding
shall conform to water resistant barrier requirements
in section 1403. siding and accessories shall be
installed in accordance with approved manufacture’s
instructions. Fasteners shall be corrosion resistant
and spacing shall not exceed 16 inches horizontally
and 12 inches vertically

1403.9.3 Provisions for exterior plastic veneers other
than rigid vinyl are found in 2604.9.

SECTION 1404
ARCHITECTURAL TRIM, BALCONIES,
BAY WINDOWS

1404.1 Architectural trim
1404.1.1 Architectural trim on buildings of Type I, Il
and IV construction not more than three stories or 40 ft
(12.2 m) high may be of Type VI construction, and may
be of Type VI construction on all buildings of Type IlI,
V, and VI construction. Trim shall be secured to the wall
with metal or other approved brackets or fasteners.
When architectural trim is located along the top of
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exterior walls, it shall be completely backed by the exterior
wall and shall not extend over the top of exterior walls.

1404.1.2 For projection over public property, see 3206.

1404.2 Balconies and bay windows. Balconies not used as
required exits and bay windows shall conform to the type of
construction required for the building to which they are
attached, except that exterior fire retardant treated wood is
permitted on buildings three stories or less for Type 1 and Il
exterior walls.

1404.3 Combustible projections. Combustible projections
from walls located where protection of openings is required
shall be 1-hour fire resistant or heavy timber construction.
Projections shall not extend more than 12 inches (305 mm)
into the areas where openings are prohibited.

SECTION 1405
FIRE DEPARTMENT ACCESS IN EXTERIOR
WALLS

1405.1 General. Exterior walls shall have access openings for
fire department use serving each story above grade on an
accessible side of the building up to a height of 75 ft (22.9 m).
Such access openings shall be a minimum of 32 inches (813
mm) wide and 48 inches (1219 mm) high and with the bottom
of the opening not more than 32 inches (813 mm) above the
floor.

Exception: Fire department access to high-piled com-
bustible storage and high-rack storage systems shall be in
accordance with Chapter 36 of the Standard Fire
Prevention Code.

1405.2 Spacing. Openings shall be so spaced that there will be
one opening in each 50 ft (15.2 m) of exterior wall on an
accessible side of the building.

Exception: Buildings equipped with an automatic sprin-
kler system throughout in accordance with NFPA 13 shall
have access panels as set forth for each 200 ft (61 m) of
wall.

1405.3 Identification. Where complying access openings are
not apparent, they shall have distinctive markings for identi-
fication.

1405.4 Obstructions. Access openings shall open into a fire
aisle within the building and no shelving, loose or fixed, no
containers or equipment of any description, nor any loose
merchandise shall be placed so as to block aisleways.
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SECTION 1507
ROOF COVERINGS WITH SLOPES
2:12 OR GREATER

1507.1 Scope. This section regulates the installation of roof
coverings installed on roof slopes of 2:12 or greater.

1507.2 Roof covering application. Roof coverings shall be
applied in accordance with the applicable provisions of 1507 and
the manufacturer's installation instructions.

1507.3 Asphalt shingles. The installation of asphalt shingles shall
comply with the provisions of 1507.3.
1507.3.1 Deck requirements. Asphalt shingles shall be
fastened to solidly sheathed decks.

1507.3.2 Slope. Asphalt shingles shall only be used on roof
slopes of 2:12 or greater. For roof slopes from 2:12 up to 4:12,
double underlayment application is required in accordance with
1507.3.8.

1507.3.3 Underlayment. Unless otherwise noted, required
underlayment shall conform with ASTM D 226, Type 1, or
ASTM D 4869, Type 1.

1507.3.4 Self-adhering polymer modified bitumen sheet.
Self-adhering polymer modified bitumen sheet shall comply
with ASTM D 1970.

1507.3.5 Asphalt Shingles. Asphalt shingles shall have
self-seal strips or be interlocking, and comply with ASTM D
225 or ASTM D 3462.

1507.3.6 Fasteners. Fasteners for asphalt shingles shall be
galvanized, stainless steel, aluminum, or copper roofing nails,
minimum 12 gauge 10.105 inch (2.67 mm)] shank with a
minimum 3/8 inch (9.5 mm) diameter head, of a length to
penetrate through the roofing materials and a minimum of 3/4
inch (19 mm) into the roof sheathing. Where the roof sheathing
is less than 3/4 inch (19 mm) thick, the nails shall penetrate
through the sheathing.

1507.3.7 Attachment. Asphalt shingles shall be secured to the
roof with not less than four fasteners per strip shingle or two
fasteners per individual shingle. Where the roof slope exceeds
20 units vertical in 12 units horizontal (20:12), special methods
of fastening are required. For roofs located where the basic
fastest mile wind speed per Figure 1606 is 90 mph or greater,
special methods of fastening are required.

1507.3.8 Underlayment application
1507.3.8.1 For roof slopes from 2:12 up to 4:12, under-
layment shall be a minimum of two layers applied as
follows:

1. Starting at the eave, a 19-inch (483 mm) strip of
underlayment shall be applied parallel with the eave
and fastened sufficiently to stay in place.

2. Starting at the eave, 36-inch-wide (914 mm) strips of
underlayment felt shall be applied over-

Cayman Islands Building Code, Standard Building Code ©2006

lapping successive sheets 19 inches (483 mm) and
fastened sufficiently to stay in place.

1507.3.8.2 For roof slopes 4:12 or greater, underlayment shall
be a minimum of one layer of underlayment felt applied as
follows: starting at the cave, underlayment shall be applied
shingle fashion parallel to the eave, lapped 2 inches (51 mm),
and fastened sufficiently to stay in place.

1507.3.9 Flashings. Flashing for asphalt shingles shall comply
with 1507.3.9.

1507.3.9.1 Base and cap flashing. Base and cap flashing shall
be installed in accordance with manufacturer's installation
instructions. Base flashing shall be of' either corrosion-resistant
metal of minimum nominal 0.019 inch (0.483 mm) thickness or
mineral surface roll roofing weighing a minimum of 77 Ibs per
100 sq ft (3.76 kg/m?). Cap flashing shall be corrosion resistant
metal of minimum nominal 0.0 19 inch (0.483 mm) thickness.

1507.3.9.2 Valleys. Valley linings shall be installed in
accordance with manufacturer's installation instructions before
applying asphalt shingles. Valley linings of the following types
shall be permitted.
1. For open valleys (valley lining exposed) lined with
metal, the valley lining shall be at least 16 inches (406
mm) wide and of any of the corrosion -resistant metals
in Table 1507.3.9.2.
2. For open valleys, valley lining of two plies of mineral
surface roll roofing shall be permitted. The hottom layer
shall be 18 inches (457 mm) and the top layer a
minimum of 36 inches (914 mm) wide.
3. For closed valleys (valley covered with shingles),
valley lining shall be one of the following:
1. Both types I and 2 above, combined
2. One ply of smooth roll roofing at least 36 inches
wide (914 mm) and complying with ASTM D 224
3. Specialty underlayment at least 36 inches wide
(914 mm) and complying with ASTM D 1970.
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TABLE 1507.3.9.2
VALLEY LINING MATERIAL

1507.4.3 Underlayment. Unless otherwise noted, required
underlayment shall conform with ASTM D 226, Type II; ASTM

MINIMUM
MATERIAL THICKNESS GAGE WEIGHT
Copper 16 oz
Aluminum 0.024 in.
Stainless Steel 28
Galvanized Steel 0.0179 in. 26 (zinc
coated G90)

Zinc Alloy 0.027 in.
Lead 2 1/2 pounds
Painted Terne 20 pounds

D 2626, Type I; or ASTM D 249 mineral surfaced roll roofing.

1507.4.3.1 Low slope roofs. For roof slopes from 2 1/2:12
up to 4:12, underlayment shall be a rnimmum of two layers
applied as follows:

1. Starting at the eave, a 19-inch (483 mm) strip of
underlayment shall be applied parallel with the eave and
fastened sufficiently to stay in place.

2. Starting at the eave, 36-inch-wide (914 mm) strips of
underlayment felt shall be applied overlapping successive
sheets 19 inches and fastened sufficiently to stay in place.

1507.3.9.3 Drip edge. Drip edge shall be provided at
eaves and gables of shingle roofs, and overlapped a
minimum of 2 inches (51 mm). Eave drip edges shall
extend 1/4 inch (6.4 trim) below sheathing and extend
back on the roof a minimum of 2 inches (51 rum). Drip
edge shall be mechanically fastened a maximum of 12
inches (305 mm) on center.

1507.3.9.4 Crickets or Saddles A cricket or saddle shall
be installed on the ridge side of any chimney greater than
30 inches (762 mm) wide. Cricket or saddle coverings
shall be sheet metal or of the same material as the roof
covering.

1507.4 Clay and concrete tile.
1507.4.1 The installation of clay and concrete tile shall
comply with the provisions of 1507.4.

1507.4.1.1 Marking. Each roof tile shall have a permanent
manufacturer's identification mark.

1507.4.1.2 Application specifications. The tile manu-
facturer's written application specifications shall be available
and shall include but not be limited to the following:
1. Thetile's placement and spacing,
2. Attachment system necessary to comply with
Chapter 16,
1. Amount and placement of mortar,
2. Amount and placement of adhesive,
3. Type, number, size, and length of fasteners
and clips,
3. Underlayment,
4. Slope requirement.

1507.4.2 Decks
1507.4.2.1 Deck requirements. Concrete and clay tile shall be
installed only over solid sheathing or spaced structural sheathing
boards.

1507.4.2.2 Deck slope. Clay and concrete roof tile shall be
installed on roof slopes of 2 1/2:12 or greater. For roof slopes
from 2 1/2:12 to 4:12, double underlayment application is
required in accordance with 1507.4.3.
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1507.4.3.2 High slope roofs. For roof slopes of 4:12 or
greater, underlayment shall be a minimum of one layer of
underlayment felt applied as follows: starting at the eave,
underlayment shall be applied shingle fashion, parallel to the
eave, lapped 2 inches (51 mm) and fastened sufficiently to
stay in place.

1507.4.4 Application Standards. Clay and concrete tile shall
be applied in accordance with the manufacturer's installation
instructions or recommendations of the FRSA/NTRMA 07320.

1507.4.5 Tile.
1507.4.5.1 Clay tile. Clay roof tile shall comply with ASTM
C 1167.

1507.4.5.2 Concrete Tile.

1507.4.5.2.1 Roof tile shall be in accordance with

the physical test requirements as follows:

1. The transverse breaking strength of tiles shall be
determined according to Section 5.3 of ASTM C
1167.and in accordance with Table 1507.4.5.2.1

2. The absorption of concrete roof tiles shall be
according to Section 8 of ASTM C 140. Roof
tiles shall absorb not more than 12% of the dry
weight of the tile during a 24-hour immersion
test.

3. Roof tiles shall be tested for freeze/thaw resis-
tance according to Section 8 of ASTM C 67.
Roof tiles shall show no breakage and not have
more than 1% loss in dry weight of any
individual concrete roof tile.
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2. Floors in garages or portions of buildings used for the
storage of motor vehicles shall be designed for the
uniformly distributed live loads of Table 1604.1 or the
following concentrated loads: (1) for passenger cars
accommodating not more than nine passengers, 2,000 Ib
acting on an area of 20 sq in; (2) mechanical parking
structures without slab or deck, passenger cars only, 1,500
Ib per wheel; (3) for trucks or buses, maximum wheel load
on an area of 20 sq in.

1604.4 Distribution of live loads. Where structural members
are arranged so as to create continuity, the distribution of the
live loads, such as on adjacent spans or alternate spans,
which would cause maximum design conditions shall be
used, except that roof live loads shall be distributed uniform-
ly as provided in 1604.6.

Exception: The distribution of live loads on reinforced
concrete structures shall be in accordance with ACI 318.

1604.5 Interior wall loads. Interior walls, permanent parti-
tions, and temporary partitions shall be designed to resist all
loads to which they are subjected but not less than 5 psf (240
Pa) applied perpendicular to the walls, except for decorative
screen walls.

1604.6 Roof live loads
1604.6.1 The design roof live loads shall take into
account the effects of occupancy and water but shall be
not less than the minimum roof live loads as set forth in
Table 1604.6.

TABLE 1604.6
MINIMUM ROOF LIVE LOAD
(LBS PER SQ FT OF HORIZONTAL PROJECTION)

TRIBUTARY LOADED AREA (SO FT)
FOR ANY STRUCTURAL MEMBER

ROOF SLOPE 0to 200 201to 600 Over 600

Flat or rise less than 4-in
per ft

Arch or dome with rise less 20 16 12
than 1/8 of span

Rise 4 in per ft to less
than 12 in per ft

Arch or dome with rise 1/8 16 14 12
of span to less than 3/8
ofspan

Rise 12 in per ft and greater
Arch or dome with rise 3/8 12 12 12
of span or greater

Awnings except cloth covered 5 5 5

Greenhouses, lath houses and
agricultural buildings 10 10 10

For SI: | in/ft = 83.33 mm/m, | psf = 47.8803 Pa, | sq ft = 0.0929 m?.
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1604.6.2 Rain loads shall be designed for in accordance with
the following:

1. Roof drainage systems shall be designed in accordance
with Chapter 11 of the Standard Plumbing Code.

2. Roofs shall be designed to preclude instability from
ponding loads.

3. Each portion of a roof shall be designed to sustain the load
of all rainwater that could accumulate on it if the primary
drainage system for that portion is blocked. In determining
the load that could result should the primary drainage
system be blocked, the load due to the depth of water (i.e.,
head) needed to cause the water to flow out of the
secondary drainage system at the rate required by Chapter
11 of the Standard Plumbing Code shall be included.
Ponding instability shall be considered in this situation. If
the overflow drainage provisions contain drain lines, such
lines shall be independent of any primary drain lines.

4. Roofs equipped with controlled drainage provisions shall
be equipped with a secondary drainage system at a higher
elevation which prevents ponding on the roof above the
design water depth. Such roofs shall be designed to sustain
all rainwater loads on them to the elevation of the
secondary drainage system, plus the load due to the depth
of water (i.e., head) needed to cause the water to flow out
of the secondary drainage system. Ponding instability shall
be considered in this situation.

1604.6.3 Roofs designed as future floors for the parking
of automobiles or for other occupancy loadings shall
comply with the provisions of 1604.1 and 1604.3.

1604.6.5 Wind loads shall comply with the provisions of
1606.

1604.7 Impact loads
1604.7.1 For structures carrying live loads which induce
unusual impact, the assumed live load shall be increased
sufficiently to provide for same. If not otherwise speci-
fied, the increase shall be:

1. For supports of elevators ..........cccccevverveiveiannas 100%
2. For cab operated traveling crane support girders
and their connections™ ..........cccccovevvevievierieinennas 25%
3. For pendant operated traveling crane support girders
and their connections® 10%
4. For supports of light machinery, shaft or motor
driven, Not 1€SS than ........cccvvevveeveieeeee e 20%
5. For supports of reciprocating machinery or power-
driven units, Not 18SS than .........cccoeeeveeeeeireeinns 50%

6. For hangers supporting floors and balconies 33%

*Live loads on crane support girders shall be taken
as the maximum crane wheel loads.

1604.7.2 The lateral force on crane runways to provide
for the effect of moving crane trolleys shall, if not
otherwise specified, be 20% of the sum of the weights of
the lifted load and of the crane trolley exclusive of other
parts of the crane. The force shall be assumed to be
applied at the top
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of the rails acting in either direction normal to the runway
rails and shall be distributed with due regard for lateral
stiffness of the structure supporting these rails. The longi-
tudinal force shall, if not otherwise specified, be taken as
10% of the maximum wheel loads of the crane applied at
the top of the rail.

1604.8 Supports for walkway. Where walkways are to
be installed above ceilings, supports shall be designed to
carry a load of 200 Ib (890 N) occupying a space 2 1/2 sq
ft (0.23 m?), so placed as to produce maximum stresses in
the affected members.

1604.9 Sidewalks. Sidewalks shall be designed to carry
either a uniformly distributed load of 200 psf (9.6 kPa) or
a concentrated load of 8,000 Ib (35.6 kN) on a space 2 1/2
sq ft (0.58 m?) and placed in any position, whichever will
produce the greater stresses. This does not apply to
sidewalks on grade.

SECTION 1606
WIND LOADS

1606.1 Applications. All buildings, structures and parts thereof
shall be designed to withstand the appropriate wind loads
prescribed herein. Decreases in wind loads shall not be made for
the effect of shielding by other structures. Wind pressures shall
be assumed to act normal to the surfaces considered.

1606.1.1 Determination of wind forces. Wind forces on
every building or structure shall be determined by the pro-
visions of ASCE 7 using the fastest mile wind velocity of
110 m.p.h. and exposure D Category.

Exceptions:

1. Provisions of 1606.2 shall be permitted for build
ings 60 ft (18.3 m) high or less.

2. Provisions of S13CC1 SSTD 10 shall be
permitted
for applicable Group R2 and R3 buildings.

3.Provisions of AF&PA  Wood Frame
Construction Manual for One and Two-Family
Dwellings -1995 SBC High Wind Edition
(01996 shall be permitted for applicable wood
framed buildings of Group R3 occupancy.

4. ANSI/NAAMM FP 1001 Specification for
Design Loads of Metal Flagpoles.

1606.1.2 Limitations

1606.1.2.1 Mixing of provisions from ASCE 7 and 1606.2
shall not be permitted.
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1606.1.2.2 Provisions of 1606.2 do not apply to build-
ings or structures having unusual geometric shapes,
response characteristics or site locations for which
channeling effects or buffeting in the wake of upwind
obstructions may warrant special consideration, For
these cases, wind loads shall be based on wind tunnel
tests or nationally recognized data.

1606.2 Buildings 60 feet high or less

1606.2.1 Scope. Procedures in 1606.2 shall be used for
determining and applying wind pressures in the design of
buildings with flat, single sloped, hipped and gableshaped
roofs whose mean roof heights exceed neither 60 ft (18.3 m)
nor the least horizontal dimension of the building.

1606.2.2 Wind pressures

1606.2.2.1 Structural members, cladding, fasteners and
systems providing for the structural integrity of the
building shall be designed for the velocity pressures
from Table 1606.2A using Figure 1606, multiplied by
the appropriate pressure coefficient from Tables
1606.213 and 1606.2C and Figures 1606.2C to
1606.2E and by the appropriate use factor from Table
1606. Coefficients given in 1606.2 include a gust
factor and thus do not correspond to coefficients used
in many other sources. Mixing of coefficients and
dynamic pressures from different sources shall not be
permitted.

TABLE 1606
USE FACTORS FOR BUILDINGS AND OTHER STRUCTURES
NATURE OF OCCUPANCY USE FACTOR
All buildings and structures except those listed below 1.0

Buildings and structures where the occupant

load is 300 or more in any one room. 1.15
Buildings and structures designated as essential
facilities, including, but not limited to: 1.15

(1) Hospital and other medical facilities having
surgery or emergency treatment areas

(2) Fire or rescue and police stations

(3) Primary communication facilities and disaster
operation centers

(4) Power stations and other utilities required in an
emergency

Buildings and structures that represent a low hazard to

human life in the event of failure, such as agricultural 0.9
buildings, certain temporary facilities, and minor storage

facilities

1606.2.2.2 Members that act as both part of the main
wind force resisting system and as components and
cladding shall be designed for separate load cases.

1606.2.23 No part (component, cladding or fastener)
of a building shall be designed for less than 10 psf
(479 Pa) acting in either direction normal to the
surface.
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1606.2.2.4 The wind load used in the design of the main
wind force resisting system for buildings shall not be less
than 10 psf multiplied by the area of the building
projected on a vertical plane that is perpendicular to the
wind direction.

1606.2.3 Definitions. For definitions, see Chapter 2.

1606.2.4 Main wind force resisting system (MWFRS).
Pressure coefficients GCp for all wind loading actions arising
from combining loads acting simultaneously on more than
one surface shall be determined by 1606.2.4.

1606.2.4.1 End zones. The width of 'X' end zones as
shown in Figures 1606.2BI and 1606.2B2 shall be twice
the value of "Z" determined in 1606.2.5.1. For framed
buildings whose end bay spacings are greater than or
equal to 'X' the difference in end zone and interior zone
loading can be allocated entirely to the end frame.

1606.2.4.2 Applicability of coefficients. Pressure
coefficient GCp for the main wind force resisting system
shall be taken from Tables 1606.2B or 1606.2C and
applied with consideration for the torsional effect in each
individual load case, as shown in Figures 1606.2B1 and
1606.2B2 and as specified in 1606.2.2. Where more than
one load case exists, buildings shall be designed for all
load cases.

1606.2.4.3 Overhang coefficients. The pressure coef-
ficients GC P to be used for the effects of roof overhangs
on MWERS for each of the load cases and windward and
leeward surfaces shall be as indicated in Table 1606.21).
Roof overhang members shall be designed in accordance
with 1606.2.5.

1606.2.5 Components and cladding. Pressure coefficients
GCp for wind loading actions on components and cladding
shall be determined from Figures 1606.2C, 1606.2D and
1606.2E, based on effective wind area.

1606.2.5.1 Edge strips. The width of the edge strips "Z"
for walls and roofs shall be determined by the smaller of
10% of the least horizontal dimension of the building or
40% of the eave height, but not less than the larger of 4%
of the least horizontal dimension of the building or 3 ft
(914 mm).

1606.2.5.2 Walls.

1.Pressure coefficients GC for components and
cladding of walls shall be taken from Figure
1606.2C according to their effective wind areas and
applied to the corresponding regions of the building
as shown in Figure 1606.2C.

2.Coefficients taken from Figure 1606.2C may be
reduced 10% if the angle of the roof is no greater
than 10 degrees.
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1606.2.5.3 Gable and hip roofs. Pressure coefficients
GC p for components and cladding or roofs shall be
taken from Figure 1606.21) and 1606.2E. Pressure
coefficients for roof angles greater than 45 degree
(0.785 rad) shall be based on nationally recognized
data.

1606.2.5.4 Monoslope roofs. Pressure coefficients
GCP for monoslope roofs shall be taken from Figure
1606.21) for roof slopes between O degrees and 3
degrees (0 and 0.052 rad), and from Figures 1606.2F
and 1606.2G for roof slopes greater than 3 degrees
(0.052 rad).

1606.2.6 Wind loads for simple diaphragm buildings.
Wind load design of enclosed buildings meeting the defi-
nition of a Simple Diaphragm Building shall be perrnitted
in accordance with this section. Structural members,
cladding, fasteners and systems providing for the structur-
al integrity of the building shall be designed for the veloc-
ity pressures from Table 1606.2A using Figure 1606, mul-
tiplied by the appropriate pressure coefficient from Table
1606.2E and Figures 1606.2C to 1606.2E and by the
appropriate use factor from Table 1606.

1606.2.6.1 Main wind force resisting system. All
elements and connections of the main wind force
resisting system shall be designed for vertical and
horizontal loads shown in Figure 1606.2B3, and based
on the combined leeward and windward wall and roof
coefficients GC as given in Table 1606.2E. The design
wind load shadbe applied nonconcurrently to each
major axis of the structure. The width of the end zone
shall be determined from 1606.2.4. 1. End zones shall
be arranged as shown in Figures 1606.2B 1 and
1606.2B2.

Wall elements subjected to wind loads which also
support roof framing members shall be considered part
of the main wind force resisting system. These
elements shall be designed for the interaction of
vertical and horizontal wind loads or have independent
resistance mechanisms for vertical load and horizontal
load. The horizontal load shall be based on GC P = +
0.95 for end zones and GCP = % 0.70 for interior
zones.

1606.2.6.2 Components and cladding. All wall and
roof framing including cladding and connections of
these elements shall be designed using pressure coeffi-
cients GCp determined from Figures 1606.2C,
1606.213, and 1606.2E.

1606.3 Roof systems

1606.3.1 Roof deck. The roof deck shall be designed to
withstand the wind pressures deternfined under 1606.2 for
buildings 60 ft (18.3 m) or less in height or ASCE 7 for
buildings of any height.
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1606.3.2 Roof coverings. Roof coverings shall comply
with 1606.3. 1. Rigid tile roof coverings that are air-per-
meable and installed over a roof deck shall be permitted
to be designed in accordance with 1606.3.3.

1606.3.3 Rigid tile. Wind loads on rigid tile roof cover-
ings shall be determined as the lifting moment M,. The
lifting moment shall be determined in accordance with the
following formula:

M, = g,CbLL,[1.0 - GC,]

where:

M, = aerodynamic uplift moment (ft-1b) acting to raise
the tail of the tile.

gn = wind velocity pressure (psf) determined from
Table 1606.2A.
C. = |lift coefficient determined from Table 1606.3.3

or by testing in accordance with 1707.5.

b = exposed width (ft) of the roof tile.
L = length (ft) of the roof tile.
L. = moment arm (ft) from the axis of rotation to the

point of uplift on the roof tile. The point of up]
ift shall be taken at 0.76 L 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 applications and
as the top edge of the batten 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.

GCp = roof coefficient for each applicable zone deter-
mined from Figure 1606.2E. Roof coefficient
shall not be adjusted for internal pressure.

Concrete and clay roof tiles complying with the following

lim

itations shall be designed to withstand the wind loads

prescribed in this section.
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1. The roof tiles shall be either loose laid on battens or
mechanically fastened or mortar set or adhesive set.

2. The roof tiles shall be installed on solid sheathing
which has been designed as components and cladding
in accordance with 1606.2.3.3.

3. An underlayment shall be installed in accordance with
1507.4.

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 ft
(305 and 533 mm).

6. The exposed width of the tile shall be between 0.67 and
1.25 ft (203 and 381 mm).

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

8. Roof tiles using mortar set or adhesive set systems hall
have at least 2/3 of the tile's area free of mortar or
adhesive contact.

TABLE 1606.3.3
LIFT COEFFICIENTS FOR RIGID ROOF TILE

ROOFING MATERIAL C.

Concrete & clay tile 0.20

TABLE 1606.2A
VELOCITY PRESSURE (q)' (PSF)

FASTEST MILE WIND SPEED, (V)? IN MPH
(FROM FIGURE 1606)

MEAN ROOF
HEIGHT H? (ft) 130

0-15 34.5

35.2

17 35.8

36.4
37.0
37.5
38.5
39.5
40.4
41.3
421
44.0
45.7
47.3
48.7
50.0
51.3

For SI: | mph =0.447 m/s, 1 psf =47.8803 Pa, 1ft = 0305 m.
Notes:

1. A single value for velocity pressure (q) is used for the entire building.
q =0.00256 V ? (H/33) 2/7

2.V = Fastest mile wind speed in miles per hour determined from
Figure 1606.

3. H=Mean height of roof above ground or 15 ft whichever is greater.
Eave height may be substituted for mean roof height if roof angle
"a" is not more than 10 degrees.
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0.20

FIGURE 16067.1.5A
PEAK ACCELERATION COEFFICIENT, A,
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1607.6.4.3 Component certification. When direct
component attachment is used for components with
performance criteria factors, (P), of 1.0 or greater, in
buildings assigned an effective peak velocity-related
acceleration, (A,), equal to or greater than 0.15 per
1607.1, the manufacturer's certification of the compo-
nent seismic acceleration operational capacity which
meets the requirements of 1607.6.4 shall be submitted
to the building official.

1607.6.5 Elevator design requirements. The design and
construction of elevators and elevator components in
buildings assigned to seismic performance category D or
E, according to 1607.1, shall comply with the require-
ments of ANSI/ASME A 17. 1, Appendix E

1607.7 Provisions for seismic inspection and testing are con-
tained in 1708.

SECTION 1608
SPECIAL LOADS

1608.1 Soil Pressures

1608.1.1 Foundation and retaining walls. Foundation
walls and retaining walls shall be designed to resist
applicable lateral soil loads and applicable fixed or
moving surcharge loads. When a geotechnical soil
analysis is not available, the soil loads of Table 1608.1.1
shall be the design lateral soil load. The design lateral soil
loads given in Table 1608. 1.1 are for moist conditions for
the specified soils at their optimum densities. Submerged
or saturated soil pressures shall include the weight of the
buoyant soil plus the hydrostatic loads.

1608.1.2 Segmental retaining walls. Segmental retaining
walls shall be designed in conformance with 1815.

1608.1.3 Basement floors. In the design of basement
floors and similar approximately horizontal constructions
below grade, the upward pressure of water, if any, shall
be taken as the full hydrostatic pressure applied over the
entire area. The hydrostatic head shall be measured from
the underside of the construction.
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TABLE 1608.1.1
SOIL LATERAL LOADS

DESIGN
LATERAL
UNIFIED SOIL SOIL LOAD,

SOIL DESCRIPTION CLASSIFICATION PSF PER FOOT

Well-graded, clean gravels;

gravel-sand mixes GW 30
Poorly graded clean gravels;

gravel-sand mixes GP 30
Silty gravels, poorly graded

gravel-sand mixes GM 45
Clayey gravels, poorly graded

gravel-sand-clay mixes sSw 45
Well-graded, clean sands;

gravelly-sand mixes SP 30
Poorly graded clean sands;

sand-gravel mixes SP 30
Silty sands, poorly graded

sandsilt mixes SM 45
Sand-silt clay mix with

plastic fines SM-SC 45
Clayey sands, poorly graded

sand-clay mixes SC 60
Inorganic silts and clayey silts ML 45
Mixture of inorganic silt and clay ML-CL 60
Inorganic clays of low to medium

Plasticity CL 60
Organic silts and silt-clays, low

Plasticity CL Note 1
Inorganic clayey silts, elastic silts MH 60
Inorganic clays of high plasticity CH Note 1
Organic clays and silty clays CH Note 1

For SE 1 psf = 47.8803 Pa, 1 ft = 0.305 m.
Notes:

1. Compliance with 1804.3 is required.

1608.2 Railing

1608.2.1 Handrail design and construction
1608.2.1.1 Handrails shall be designed and
constructed for a concentrated load of 200 Ib (890 N)
applied at any point and in any direction.

1608.2.1.2 Handrails located other than within
dwelling units shall also be designed and constructed
for a load of 50 plf (730 N/m) applied in any direction.

1608.2.1.3 Loading conditions in 1608.2.1.1 and
1608.2.1.2 shall not be applied simultaneously, but
each shall be applied to produce maximum stress in
each of the respective components or any of the sup-
porting components.

1608.2.2 Guardrail system design and construction
1608.2.2.1 Guardrail systems shall be designed and
constructed for a concentrated load of 200 Ib (890 N)
applied at any point and in any direction at the top of
the guardrail.
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1608.2.2.2 Guardrail systems located other than within
dwelling units shall be designed and constructed for a load
of 50 plIf (730 N/m) applied horizontally at the required
guardrail height and a simultaneous load of 100 plf (1459
N/m) applied vertically downward at the top of the
guardrail.

1608.2.2.3 The guardrail system shall also be designed and
constructed to resist a 200 Ib (890 N) concentrated
horizontal load applied on a 1 sq ft area (0.093 m?) at any
point in the system including intermediate rails or other
elements serving this purpose.

1608.2.2.4 Loading conditions in 1608.2.2. 1, 1608.2.2.2
and 1608.2.2.3 shall not be applied simultaneously, but
each shall be applied to produce maximum stress in each
of the respective components or any of the supporting
components.

1608.2.3 Parking guardrails. Impact guardrails and walls
acting as impact guardrails in automobile parking garages
shall be designed for a minimum horizontal ultimate load of
10,000 Ib (44.5 kN) applied 18 inches (457 nun) above the
floor at any point along the guardrail.

1608.3 Helistops/Heliports. In addition to other design
requirements of this chapter, heliport and helistop landing or
touchdown areas shall be designed for the maximum stress
induced by the following:

1. Dead load plus actual gross weight of the helicopter
plus snow load.

2. Dead load plus two single concentrated impact loads
approximately 8 ft (2438 mm) apart anywhere on the
touchdown pad (representing each of the helicopter's two
main landing gear, whether skid type or wheeled type),
with each concentrated load covering | sq ft (0.093 m?)
and having a magnitude of 0.75 times the gross weight of
the hehcopter. Both loads acting together total 1.5 times
the gross weight of the helicopter.

3. The dead load plus a uniform live load of 60 psf (2873
Pa).

SECTION 1609
LOAD COMBINATIONS

1609.1 Allowable stress design. Every building element shall be
provided with sufficient strength to resist the most critical effects
resulting from the following combinations of loads:

1. Dead Load + Floor Live * + Roof Live

2- Dead Load + Floor Live' + Wind (or Seismic/1.4)

3. Dead Load + Floor Live + Wind

4. Dead Load + Floor Live + 1/2 Wind

5. Dead Load + Floor Live * + Seismic/1.4

Note:
1. Floor live load shall not be included where its inclusion results in
lower stresses in the building element under investigation.
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1609.1.1 Stress increases. Allowable stresses specified in
the appropriate material standard for allowable stress design
are permitted to be increased in accordance with the material
design standard when stresses are produced by wind or
seismic loading, acting alone or in combination with other
loads.

1609.1.2 Stability. All structural members and systems, and
all components and cladding in a building or structure shall
be anchored to resist wind-induced overturning, uplift, and
sliding and to provide continuous load paths for these forces
to the foundation. Where a portion of the resistance to these
forces is provided by dead load, only two-thirds of the
minimum dead load likely to be in place during a design
wind event shall be used.

1609.2 Strength design. Except for load combinations which
include seismic, load factors for ultimate strength design of
concrete, LRFD of wood and plastic design or LRFD of steel
shall be as indicated in the appropriate design standards
referenced in this code. For load combinations which include
seismic loads, every building element shall be provided with
sufficient strength to resist the most critical effects resulting
from the following combinations of loads.

1. (1.1 + 0.5A)) Dead + Floor Live + Seismic
2. (0.9 - 0.5A,) Dead + Seismic
3.(0.9-0.5A,) Dead + (2R/5) Seismic **

For columns supporting discontinuous lateral force-resisting
elements, the axial compression in the columns shall be com-
puted using the following load combination:

4. (1.1 +0.5A,) Dead + Live + (2R/5)
Seismic®

The axial forces in such columns are not required to exceed the
capacity of other elements of the structure to transfer such loads
to the column.

Where:

A,= The seismic coefficient representing effective peak
velocity-related acceleration in accordance with
1607.1.5.

R = The response modification factor of the seismic
resisting system from Table 1607.3.3.

Notes:

1. Applies to building structural systems which have unreinforced

masonry, horizontal prestressed members assigned to Seismic Performance
Category D or E (See 1607.3.6.4), or building structural systems with low
ductility.

3. 2R15 shall be greater than or equal to 1.0.

1609.2.1 Stability. All structural members and systems, and
all components and cladding in a building or structure shall
be anchored to resist wind-induced overturning, uplift, and
sliding, and to provide continuous load paths for these forces
to the foundation. Where a portion of theresistance to these
forces is provided by dead load, the following load case shall
be used to satisfy this requirement, where dead load shall be

Cayman Islands Building Code, Standard Building Code © 2006



taken as the minimum dead load likely to be in place during a
design wind event:

0.9 Dead + 1.3 Wind

SECTION 1610
DEFLECTIONS

Deflections of structural members shall not exceed that shown
in Table 16 10. 1.

TABLE 1610.1
DEFLECTION LIMITS *234%

CONSTRUCTION LL DL+LL

Roof member supporting plaster, or floor member L/360 L/240

Roof members supporting nonplastered ceilings L/240 L/180
Roof members not supporting ceilings L/180 L/120
Exterior and interior walls and partitions
with brittle finishes L/240 -
Exterior and interior walls and partitions
with flexible finishes L/120 -
Farm buildings - L/180
Greenhouses - L-120
LL = Live load
DL = Dead load
L = Length of member in same units as deflection
Notes:

1. Concrete structural members shall be governed by ACI 318.

2. For structural roofing and siding made of formed metal sheets, the
total load deflection shall not exceed L/60. For secondary structural
members to which formed metal roofing or siding is attached, the live
load deflection shall not exceed L/150 for roofs and U90 for walls.
For roofs, this exception applies only when the metal sheets have no
roof covering.

3. The above deflections do not ensure against ponding. Roofs not
having sufficient slope or camber to assure adequate drainage shall he
investigated for ponding.

4. Flexible, folding, and portable partitions under 6 ft in height are not
governed by the provisions of this section.

5. See 2406 for glass supports.

SECTION 1611
MANUFACTURED HOMES

Provisions for manufactured home tie downs are contained in

Appendix H. Those provisions are applicable only where
included in the adopting ordinance.
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CHAPTER 18
FOUNDATIONS AND RETAINING WALLS

SECTION 1801
GENERAL

1801.1 Scope. Provisions of this chapter shall govern the
design, construction, and resistance to water intrusion of
foundations for buildings and structures.

SECTION 1802
DEFINITIONS

For definitions, see Chapter 2.

SECTION 1803
EXCAVATIONS

1803.1 General
1803.1.1 When excavating for buildings or excavations
accessory thereto, such excavations shall be made safe to
prevent any danger to life and property.

1803.1.2 Permanent excavations shall have retaining walls
of sufficient strength made of steel, masonry, or reinforced
concrete to retain embankments, together with any
surcharged loads.

1803.1.3 Excavations for any purpose shall not extend
within 1 ft (305 mm) of the angle of repose or natural
slope of the soil under any footing or foundation, unless
such footing or foundation is first properly underpinned or
protected against settlement.

1803.2 Support of adjoining buildings and structures
1803.2.1 Notice to adjoining structures. Notice to the
owner of adjoining buildings or structures shall be served
in writing by the one causing the excavation to be made at
least ten days before an excavation is commenced. The
notice shall state the depth and location of the proposed
excavation.

1803.2.2 Excavation 10 ft (3048 mm) or less. When an
excavation extends not more than 10 ft (3048 mm) below
the established curb grade nearest the point of excavation
under consideration, the owner of the adjoining structure
or building shall be afforded the necessary license to enter
the premises where the excavation is to be made, and at his
own expense, shall provide the necessary underpinning or
protection.

1803.2.3 Excavation greater than 10 ft (3048 mm)
1803.2.3.1 When an excavation extends more than 10
ft (3048 mm) below the established curb grade nearest
the point of excavation under consideration, the one
causing the excavation to be made, if given the neces-
sary license to enter the adjoining premises, shall pro-
vide at his own expense one of the following:
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1. Underpinning and protection required by that part of
the excavation which extends to a depth greater than
10 ft (3048 mm) below the established curb grade
nearest the point of excavation under consideration,
whether or not the existing footings or foundations
extend to the depth of 10 ft (3048 mm) or more
below curb grade, or

2. Shoring and bracing of the sides of the excavation
required to prevent any soil movement into the
excavation. If permanent lateral support is provided,
the method used must satisfy requirements of the
building official.

1803.2.3.2 If the necessary license is not afforded the
person causing the excavation to be made, it shall be the
duty of the owner failing to afford such license to
provide the required underpinning or protection for
which purpose he shall be afforded the necessary license
to enter the premises where such excavation is to be
made.

1803.2.4 Unestablished curb grade. If there is not an
established curb grade, the depth of excavation shall be referred
to the level of the ground at the point under consideration,

1803.2.5 Difference in adjacent curb grades

1803.2.5.1 If an existing building or structure requiring
underpinning or protection is so located that its curb grade
or level is at a higher level than the level to which the
excavation is properly referred, then such part of the
required underpinning or protection that is necessary due to
the difference in these levels shall be made and maintained
at the joint expense of the owner of the building or structure
and the person causing the excavation to be made.

1803.2.5.2 For the purpose of determining such part of the
underpinning or protection that is necessary due to such
difference in levels, the level to which a building more than
5 ft (1524 mm) back of the street line is properly referred
shall be considered to be the level of the natural ground
surface adjoining the building or structure.

1803.2.6 Party walls. A party wall, which is in good condition
and otherwise suitable for continued use, shall be underpinned
or protected as required at the expense of the person causing the
excavation to be made.

1803.2.7 Adjoining structure protection. Where the necessary
license has been given to the person making an excavation to
enter any adjoining structure for the purpose of underpinning or
protecting it, the person receiving such license shall provide for
such adjoining structure adequateprotection against injury due
to the elements resulting from such entry.
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1803.2.8 Backfill. Only approved granular materials
shall be used for backfill. It shall be properly
compacted in order to prevent lateral displacements of
the soil of the adjoining property after the removal of
the shores or braces.

SECTION 1804
FOOTINGS AND FOUNDATIONS

1804.1 General

1804.1.1 Foundations shall be built on undisturbed soil
or properly compacted fill material. Foundations shall
be constructed of materials described in this chapter.

1804.1.2 Pile foundations shall be designed and con-
structed in accordance with 1805.

1804.1.3 The bottom of foundations shall extend no less
than 12 inches (305 mm) below finish grade.

1804.1.4 Temporary buildings and buildings not
exceeding one story in height and 400 sq ft (37 m2) in
area shall be exempt from these requirements.

1804.1.5 Excavations for foundations shall be
backfilled with soil which is free of organic material,
construction debris, and large rocks.

1804.1.6 Where water impacts the ground from a roof val-
ley, downspout, scupper, or other rain water collection or
diversion device, provisions shall be made to prevent soil
erosion and direct the water away from the foundation.

1804.1.7 Finish grade shall be sloped away from the foun-
dation for drainage.

1804.1.8 The area under footings, foundations, and con-
crete slabs on grade shall have all vegetation, stumps,
roots, and foreign materials removed prior to their con-
stiruction. Fill material shall be free of vegetation and for-
eign material.

1804.2 Soils investigation

1804.2.1 Plain concrete, masonry, or timber footings.
Footings shall be so designed that the allowable bearing
capacity of the soil is not exceeded. If structural plain
concrete, masonry or timber footings are used, they shall
rest on undisturbed or compacted soil of uniform density
and thickness. Compacted soils shall be tested to a mini-
mum of 95% of Modified Proctor in accordance with
ASTM D 1557 and compacted and tested in lifts not to
exceed 12 inches. If sufficient compactibilities exist, soils
may be compacted and tested in greater lift thicknesses.

1804.2.2 Questionable soil. Where the bearing
capacity of the soil is not definitely known or is in
question, the building official may require load tests or
other adequate proof as to the permissible safe bearing
capacity at that particular location. To determine the
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safe bearing capacity of soil, it shall be tested at such
locations and levels as conditions warrant, by loading an
area not less than 4 sq ft (0.37 m?) to not less than twice the
maximum bearing capacity desired for use. Such double
load shall be sustained by the soil for a period of not less
than 48 hours with no additional settlement taking place, in
order that such desired bearing capacity may be used.
Examination of subsoil conditions shall be made at the
expense of the owner, when deemed necessary by the
building official.

1804.2.3 Natural solid ground or piles. Foundations shall be
built upon natural solid ground. Where solid natural ground
does not occur at the foundation depth, such foundations shall
be extended down to natural solid ground or piles shall be used.
Foundations may be built upon mechanically compacted earth
or fill material subject to approval by the building official upon
submittal of evidence that proposed load will be adequately
supported.

1804.2.4 Differential settlement. Where footings are
supported by soils of widely different bearing capacity, the
allowable bearing values of the more yielding soil shall be
reduced or special provisions shall be made in the design to
prevent serious differential settlements.

1804.2.5 Shifting or moving soils. When it is definitely known
the top or subsoils are of a shifting or moving character, all
footings shall be carried to a sufficient depth to insure stability.
The excavation around piers shall be backfilled with soils or
materials which are not subject to such expansion or
contraction.

1804.2.6 Groundwater table investigation. A subsurface soil
investigation shall be performed to determine the possibility of
the groundwater table rising above the proposed elevation of
the lowest floor when such floor is located below the finished
ground level adjacent to the foundation for more than 75% of
the perimeter of the building.

Exception: A subsurface soil investigation shall not be
required when either of the following conditions is satisfied:
1. Waterproofing is provided in accordance with
1814.2.
2. Satisfactory data from adjacent areas is available which
demonstrates that groundwater has not been a problem.

1804.3 Expansive soils

1804.3.1 General. Footings or foundations for buildings and
structures founded on expansive soils shall be designed in
accordance with this section. As an alternative to special
design, the soil may be removed in accordance with 1804.3.4 or
stabilized in accordance with 1804.3.5.
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18043.2 Soil tests. In areas likely to have expansive soil, the
building official may require soil tests to determine if such
soils do exist. Soils meeting all four of the following
provisions shall be considered expansive, except that tests to
show compliance with items 1, 2 and 3 shall not be required if
the test prescribed in item 4 is conducted:
1. Plasticity Index (PI) of 15 or greater, determined in
accordance with ASTM D 4318.
2. More than 10% of the soil particles pass a #200 sieve
(75 um), determined in accordance with ASTM D 422.
3. More than 10% of the soil particles are less than 5
micrometers in size, determined in accordance with
ASTM D 422.
4. Expansion Index greater than 20, determined in
accordance with SBCCI Standard for Expansive Soil
Tests.

1804.3.3 Foundations

1804.3.3.1 Footings or foundations placed on or within the
active zone of expansive soils shall be designed to resist
differential volume changes and to prevent structural
damage to the supported structure. Deflection and racking
of the supported structure shall be limited to that which
will not interfere with the usability and serviceability of
the structure.

1804.3.3.2 Foundations placed below where volume
change occurs or below expansive soil shall comply with
the following provisions:

1. Foundations extending into or penetrating expan-
sive soils shall be designed to prevent uplift of
the supported structure.

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

1804.3.3.3 Slab-on-ground, mat or raft foundations on
expansive soils shall be designed and constructed in
accordance with WRI/CRSI Design of Slab-on-Ground
Foundations or PTI Design and Construction of Post-
Tensioned Slabs-On-Ground.

Exception: Slab-on-ground systems which have
performed adequately in soil conditions similar to
those encountered at the building site may be used if
approved by the building official.

1804.3.4 Removal of expansive soil. The expansive soil
may be removed to a depth sufficient to assure a constant
moisture content in the remaining soil. Fill material shall
not contain expansive soils and shall be placed in accor-
dance with the provisions of 1804.2.3.

Exception: Expansive soil need not be removed to the
depth of constant moisture, provided the confining pres-
sure in the expansive soil created by the fill and sup-
ported structure exceeds the swell pressure.
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1804.3.5 Stabilization. Stabilization of the active zone of
expansive soils may be used when approved by the building
official. Soils may be stabilized by chemical, dewatering,
presaturation or equivalent techniques.

1804.4 Footing design

1804.4.1 The base area of the footings of all buildings shall
be designed in the following manner: The area of the foot-
ing which has the largest percentage of live load to total
load shall be determined by dividing the total load by the
allowable soil load. From the area thus obtained, the dead
load soil pressure of such footing is determined and the
areas of all other footings of the building shall be deter-
mined on the basis of their respective dead loads only and
such dead load soil pressure. In no case shall the load per sq
ft under any portion of any footing, due to the combined
dead, live, wind, and any other loads, exceed the safe sus-
taining power of the soil upon which the footing rests. The
total reduced live load occurring in the column immediately
above the footing shall be the live load used in the above
computation.

1804.4.2 Footings shall be proportioned to sustain the
applied loads and induced reactions without exceeding the
allowable stresses specified in this code.

1804.5 Concrete footings

1804.5.1 Compressive strength. Concrete in footings shall
have a specified compressive strength of not less than 2,500 psi
(117 238 kPa) at 28 days.

1804.5.2 Design. Design of footings shall be in accordance
with Chapter 19.

1804.5.3 Footing seismic ties. Individual spread footings,
bearing on Soil Profile Type S2, S3, or S4, by 1607.3. 1, and
supporting  buildings assigned to Seismic Performance
Category D or E, by 1607.1.8, shall be interconnected by ties.
All ties shall be capable of resisting, in tension or compression,
a force equal to 25% of the effective peak velocity-related
acceleration (A,), times the column dead plus live load.
Individual tie beams are not required when it is demonstrated
that equivalent restraint will be provided by structural members
within slabs on grade or reinforced concrete slabs on grade or
confinement by competent rock, hard cohesive soils, very
dense granular soils, or other approved means.

1804.5.4 Pier foundation seismic ties. Pier foundations shall
be interconnected by ties for buildings assigned to Seismic
Performance Category C, D or E, by 1607.1.8. All ties shall be
capable of resisting, in tension or compression, a force equal to
25% of the effective peak velocity-related acceleration (A,)
times the column dead plus live load. Individual tie beams are
not required when it is demonstrated that equivalent restraint
will be provided by structural members within slabs on grade
or reinforced concrete slabs on grade or confinement by
competent rock, hard cohesive soils, very dense granular
soils, or other approved means.
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1804.6 Foundation walls

1804.6.1 Concrete and masonry. Concrete and masonry
foundation walls shall be designed and constructed in
accordance with 1804.6. 1.

1804.6.1.1 Plain concrete and plain masonry founda-
tion walls shall be sized in accordance with Table
1804.6.1A, and reinforced concrete and reinforced
masonry foundation walls shall be sized in accordance
with Table 1804.6. 1 B, or such walls shall be designed
in accordance with ACI 318, NCMA TR68-A, or ACI
530/ASCE 5/TMS 402, or other approved methods.
Concrete foundation walls, constructed using insulated
concrete forms (ICF), shall be sized in accordance with
Tables 1804.6. 1 C, 1804.6. 1 D, 1804.6. 1 E, 1804.6. 1
F or 1804.6.1G, or such walls shall be designed in
accordance with ACI 318, or other approved methods.
In addition, concrete foundation walls using insulated
concrete forms (ICF), shall also be constructed in
accordance 1804.6.2.

1804.6.1.2 The minimum thickness of concrete and
masonry foundation walls shall be in accordance with
1804.6.1.1 but not less than the thickness of the wall
supported.

Exception: Foundation walls not less than 8 inches
(203 mm) in thickness and conforming to the provi-
sions of 1804.6.1.1 may be used as foundations for
dwellings with walls of brick veneer on frame walls
or 10-inch (254 mm) cavity walls, provided the
dwelling is not more than two stories in height and
the total height of the wall, including the gable, is
not more than 28 ft (8.53 m). Foundation walls 8
inches (203 mm) thick supporting brick veneer or
cavity walls shall be corbelled with solid units to
provide a bearing the full thickness of the wall
above. Corbeling of masonry shall be in accordance
with 2111.2. The total projection shall not exceed 2
inches (51 mm) with individual corbels projecting
not more than one-third the thickness of the unit nor
one-half the height of the unit. The top corbel course
shall not be higher than the bottom of floor joists and
shall be a full header course.

1804.6.1.3 Concrete and masonry foundation walls
shall extend above the finished grade a minimum of 4
inches (102 mm) where masonry veneer is used and a
minimum of 6 inches (152 mm) elsewhere.

1804.6.1.4 Backfill adjacent to concrete and masonry
foundation walls shall not be placed until the walls
have sufficient strength and have been anchored to the
floor above or have been braced to prevent damage by
the backfill.

Exception: When approved by the building
official, such bracing is not required for such walls
supporting less than 4 ft (1.2 m) of unbalanced
backfill.

Cayman Islands Building Code, Standard Building Code ©2006

1804.6.1.5 Curtain walls between solid piers and nonbearing
perimeter walls shall be permitted for frame construction and
masonry veneer frame construction in dwellings not more than
two stories in height, subject to the following limitations:

1. Minimum thickness of the curtain wall shall be 4 inches
nominal bonded into the piers and supported on a
continuous concrete footing.

2. Masonry bearing piers shall comply with 2303.2. Pier
spacing shall be governed by the beam or girder
designed in accordance with 2307.2.

3. Unbalanced fill placed against 4-inch (102 nun) curtain
wall shall not exceed 24 inches (610 nim) for solid
masonry or 16 inches (406 mm) for hollow masonry.

4. Maximum height of exterior, nonbearing curtain walls
shall not exceed ten times the thickness of pier and
properly bonded curtain wall.

1804.6.1.6 Foundation walls or stem walls less than three
(3) feet in height, with or without unbalanced fill and
supporting one (1) story buildings may be six (6) inches
in thickness.

1804.6.2 Insulated concrete form foundation walls
1804.6.2.1 Applicability limits. Buildings constructed with
insulated concrete form (ICF) foundation walls in accordance
with this section are subject to the following limitations:
1. Building plan dimensions do not exceed 60 ft (18.3 m)
2. Floors spans do not exceed 32 ft (9.7 m) and roof spans
do not exceed 40 ft (12 m) clear.
3. Buildings are two stories or less in height abovegrade
with no story greater than 10 ft (3.0 m) high.
4. Buildings are not located in seismic map areas having
an effective peak velocity related acceleration value, A,
of 0.30 or greater.
5. Building floor live loads do not exceed 40 psf.

1804.6.2.2 Flat insulating concrete form wall systems.
Flat ICF wall systems shall comply with Figure 1916.3
and shall have a minimum concrete thickness of 5.5
inches (140 mm).

1804.6.2.3 Waffle-grid insulating concrete form wall
systems. Waffle-grid ICF wall systems shall have a
minimum nominal concrete thickness of 6 inches (152
min) for the horizontal and vertical concrete members
(cores) and the minimum core dimension shall comply
with Table 1916.4 and Figure 1916.4.

1804.6.2.4 Screen grid insulating concrete form wall
systems. Screen-grid ICF wall systems shall have a
minimum nominal concrete thickness of 6 inches for the
horizontal and vertical concrete members (cores) and the
minimum core dimensions shall comply with Table
1916.4 and Figure 1916.5.

1804.6.2.5 Concrete material. Concrete for insulating

concrete form walls shall be in accordance with Chapter
19. The maximum slump shall not be greater
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than 6 inches (152 mm) as determined in accordance
with ASTM C 143. The maximum aggregate size shall
not be larger than 3/4 inch (19 mm).

Exception: Concrete mixes conforming to the ICF
manufacturer's recommendations.

1804.6.2.6 Reinforcing Steel

1804.6.2.6.1 Reinforcing steel shall meet the
requirements of 1903.5. The minimum vyield strength
of the reinforcing steel shall be 40,000 psi (Grade 40)
(276 MPa). Vertical and horizontal wall reinforcements
shall not be placed within the outside half of the wall.
Steel reinforcement shall have concrete cover in
accordance with 1908.6.

Exception: Where insulated concrete forms are
used and the form remains in place as cover for the
concrete, the minimum concrete cover for the
reinforcing steel is permitted to be reduced to 3/4
inches.

1804.6.2.6.2 ICF Foundation walls up to 8 ft (24 m) in
height shall have a minimum of one continuous #4
horizontal reinforcing bar placed at 48 inches (1.2 m)
on center with one bar located within 12 inches (305
mm) of the top of the wall story. ICF Foundation walls
greater than 8 ft (24 m) in height shall have a minimum
of one continuous #4 horizontal reinforcing bar placed
at 36 inches (91.2 m) on center with one bar located
within 12 inches (305 mm) of the top of the wall story.

1804.6.2.6.3 Vertical wall reinforcement required by
1804.6.2.2, 1804.6.2.3 or 1804.6.2.4 that is interrupted
by wall openings shall have additional vertical
reinforcement of the same size placed within 12 inches
(305 mm) of each side of the opening.

1804.6.2.7 Foam Plastic Insulation
1804.6.2.7.1 Insulating concrete form material shall
meet the surface burning characteristics of 2603.3. A
thermal barrier shall be provided in accordance with
2603.4.

1804.6.2.7.2 In areas where hazard of termite damage is
very heavy in accordance with Figure 2304.1.4, foam
plastic insulation shall be permitted below grade on
foundation walls in accordance with one of the fol-
lowing conditions:

1. When in addition to the requirements of 2304.1.2,
an approved method of protecting the foam
plastic and structure from subterranean termite
damage is provided.

2. Within Types I, Il, and IV construction.

3. On the interior side of basement walls.

1804.6.2.8 Drainage and dampproofing/waterproof-

ing. ICF foundation basements shall be dampproofed or
waterproofed in accordance with 1814.
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1804.6.3 Openings

1804.6.3.1 Ventilation. Crawl spaces under buildings
without basements shall be ventilated by approved
mechanical means or by openings in foundation walls.
Openings shall be arranged to provide cross ventilation and
shall be covered with corrosion-resistant wire mesh of not
less than 1/4 inch (6.4 mm) nor more than 1/2 inch (12.7
mm) in any dimension. Openings in foundation walls shall
be not less than the following:

1. Where wood floor systems are used, such openings
shall have a net area of not less than 1 sq ft (0.093
m?) for each 150 sq ft (14 m?) of crawl space.

2. Where other than wood floor systems are used, such
openings shall be not less than 1 1/2 sq ft (0. 14 m?)
of net opening for each 15 linear feet (4572 mm) or
major fraction thereof of exterior wall.

3. Where asphalt saturated felt weighing 55 Ib (2.7
kg/m?) per square, lapped at least 2 inches (51 mm) at
joints, or 4 mil (0.102 mm) polyethylene lapped at
least 4 inches (102 mm) at joints, or other approved
vapor retarder is installed over the ground surface,
the required net area of openings may be reduced to
10% of that required above. There shall be one
ventilation opening within 3 ft (914 mm) of each
corner, and these shall be of equal size totaling a
minimum of 50% of required openings.

4. An operable vent louver shall be permitted only
where an approved vapor barrier is installed over the
ground surface.

5. Where combustion equipment is installed within a
crawl space, air for combustion shall be provided in
accordance with 705.1.1.4, 2810, and Chapter 7 of
the Standard Mechanical Code.

1804.6.3.2 Access. Usable crawl spaces under buildings
without basements shall be provided with a minimum of one
access opening not less than 18x24 inches (457x610 mm).
Access openings shall be readily accessible and provided
with a door or device that may be easily removed or
operated. For access to mechanical equipment installed in
underfloor areas see Section 304.5 of the Standard
Mechanical Code.

1804.6.4 Masonry with Type VI construction. Foundation
walls of hollow masonry supporting Type VI construction shall
be capped with 4 inches (102 mm) of solid masonry or concrete
or shall have cavities of the top course filled with concrete or
grout unless a sill plate of 2 inch (51 mm) nominal thickness
bears on both face shells.
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1804.8 Wood foundation systems. The foundation system may
be of wood when the engineering design is based upon the
bearing capacity of the soil (see 1804.2) and the design and
construction complies with the provisions of AF&PA Technical
Report No. 7.

1804.9 Seismic provisions

1804.9.1 Seismic investigation. Foundations of buildings
assigned to Seismic Performance Category D or E, by
1607.1.8, shall conform to the requirements of this seetion. A
soil investigation report, which determines the potential
hazards due to slope instability, liquefaction, and surface
rupture, due to faulting or lateral spreading and the
determination of lateral pressures on below ground building
walls and retaining walls, shall be submitted to the building
official.

1804.9.2 Soil bearing. For the load combinations, including
seismic as specified in 1609, the soil bearing strength shall
be sufficient to resist loads, at acceptable strains, considering
both the short duration of loading and the dynamic properties
of the soil.

1804.9.3 Soil seismic lateral pressure. Lateral soil pressure
on below ground surface building walls and retaining walls
due to earthquake motions shall be included in the design of
buildings assigned to Seismic Performance Category D or E,
by 1607.1.8.

SECTION 1805
PILES

1805.1 Investigation. Pile foundations shall be designed and
installed on the basis of a foundation investigation and report
which shall include borings, test pits or other subsurface
exploration at locations and depths sufficient to determine the
position and adequacy of the bearing soils except where
sufficient data upon which to base the design and installation is
available. The investigation and report shall include but not be
limited to the following:

Recommended pile types and installed capacities.

Driving criteria.

Installation and field inspection procedures.

Pile load test requirements.

Durability of pile materials.

Designation of bearing stratum or strata.

ourwWNE

1805.2 Special types of piles. The use of types of piles not
specifically mentioned herein may be permitted, subject to the
approval of the building official, upon the submission of
acceptable test data, calculations and other information relating
to the structural properties and load capacity of such piles. The
allowable stresses shall not in any case exceed the limitations
specified herein.
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1805.3 Protection of pile materials. Where boring records or
site conditions indicate possible deleterious action on pile
materials because of soil constituents, changing water levels or
other factors, the pile materials shall be adequately protected by
materials, methods or processes approved by the building
official. Protective materials shall be applied to the piles so as
not to be rendered ineffective by driving.

1805.4 Lateral support
1805.4.1 General. Any soil other than fluid soil shall be
deemed to afford sufficient lateral support to the pile to
prevent buckling and to permit the design of the pile in
accordance with accepted engineering practice and the
applicable provisions of this code.

1805.4.2 Unbraced piles. All piles standing unbraced in air,
water, or soils not capable of providing lateral support shall
be designed as columns in accordance with the provisions of
this code.

1805.4.3 Pile bending seismic design. Piling for buildings
assigned to Seismic Performance Category D or E, by
1607.1.8, shall be designed for the maximum imposed
curvatures resulting from seismic forces on free-standing
piles when the piles are located in loose granular soils or in
Soil Profile Type S3 or S4, by 1607.3. 1. The piles shall be
designed and detailed in accordance with 1912.6 and 2212.4
for a length equal to 120% of the flexural length. The
flexural length shall be the distance from the point of fixity
to the pile cap.

1805.5 Group action. In cohesive soils, the compressive load
capacity of a group of friction piles shall be analyzed by a
rational method approved by the building official and where
such analysis indicates, the individual allowable pile load shall
be reduced accordingly.

1805.6 Stability

1805.6.1 All piles shall be braced to provide lateral stability
in all directions. Three or more piles connected by a rigid cap
shal | be considered as being braced provided that the piles
are located in radial directions from the centroid of the group
not less than 60 degrees (1 rad) apart. A two pile group in a
rigid cap shall be considered to be braced along the axis
connecting the two piles. Methods used to brace piles shall
be subject to the approval of the building official.

1805.6.2 Piles supporting walls shall be driven alternately in
lines spaced at least 1 ft (305 mm) apart and located
symmetrically under the center of gravity of the wall load
carried, unless effective measures are taken to provide for
eccentricity and lateral forces, or the wall piles are adequately
braced to provide for lateral stability. A single row of piles
without lateral bracing may be used for one and two family
dwellings and lightweight construction not exceeding two stories
or 35 ft (11 m) in height provided the centers of the piles are
located within the width of the foundation wall.
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CHAPTER19
CONCRETE

SECTION 1901
GENERAL

1901.1 Scope
1901.1.1 Provisions of this chapter shall govern the mate-
rials, design and construction of concrete used in build-
ings.

1901.1.2 Structural members of plain and reinforced con-
crete, including prestressed concrete, shall be designed and
constructed in accordance with the provisions of this chapter
and ACI 318. Structural concrete slabs cast on stay-in-place,
noncomposite steel form deck shall comply with this chapter
and ACI 318. The design of composite concrete on
stay-in-place form deck shall comply with ANSI/ASCE 3.

1901.2 Special provisions for seismic design. Refer to 1912.1
for seismic design requirements for reinforced concrete.

Refer to 1912.2 for seismic design requirements for plain
concrete.

SECTION 1902
DEFINITIONS

For definitions, see Chapter 2.

SECTION 1903
MATERIALS

1903.1 General. Materials used to produce concrete and
admixtures for concrete shall comply with the requirements
of this section and ACI 318.

1903.2 Cements. Cement shall conform to ASTM C 150,
ASTM C 595 or ASTM C 845.

Exception: Type S or SA cement manufactured under
ASTM C 595 shall not be used as the principal cementi-
tious material in structural concrete.

1903.3 Aggregates
1903.3.1 Concrete aggregates shall conform to ASTM C
33 orto ASTM C 330.

1903.3.2 Aggregates failing to meet the standards listed
in 1903.3. 1, but which have shown by special test or
actual service to produce concrete of adequate strength
and durability may be used where authorized by the
building official.

1903.3-3 Nominal maximum size of coarse aggregate
shall be not larger than:
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1. 1/5 the narrowest dimension between sides of
forms, nor

2. 1/3 the depth of slabs, nor

3. 3/4 the minimum clear spacing between individual
reinforcing bars or wires, bundles of bars, or pre-
stressing tendons or ducts.

These limitations shall not apply if, in the judgment of the
engineer, workability and methods of consolidation are such
that concrete can be placed without honeycomb or voids.

1903.4 Water

1903.4.1 Water used in mixing concrete shall be clean and free
from injurious amounts of oils, acids, alkalis, salts, organic
materials, or other substances that may be deleterious to
concrete or reinforcement.

1903.4.2 Mixing water for prestressed concrete or for concrete
that will contain aluminum embedments, including that portion
of mixing water contributed in the form of free moisture on
aggregates, shall not contain deleterious amounts of chloride
ion. See 1904.4.

1903.4.3 Nonpotable water shall not be used in concrete unless
specific requirements of ACI 318 allowing the use of
nonpotable water are satisfied.

1903.5 Steel reinforcement

1903-5.1 Reinforcement shall be deformed reinforcement,
except that plain reinforcement shall be permitted for spirals or
tendons. Reinforcement consisting of structural steel, steel
pipe, or steel tubing shall be permitted as specified in ACI 318.

1903.5.2 Welding of reinforcing bars shall conform to
ANSI/AWS DIA. The type and location of welded splices and
other required welding of reinforcing bars shall be indicated on
the design drawings or in the project specifications. ASTM
reinforcing bar specifications, except for ASTM A 706, shall
be supplemented to require a report of material properties
necessary to conform to welding procedures specified in
ANSI/AWS D 1.4.

1903.5.3 Reinforcement shall conform to the applicable
ASTM standards listed in ACI 318.

1903.6 Admixtures

1903.6.1 Admixtures to be used in concrete shall comply
with ACI 318 and be subject to prior approval by the engi-
neer.

1903.6.2 An admixture shall be shown capable of main-
taining essentially the same composition and performance
throughout the work as the product used in establishing
concrete proportions in accordance with 1905.2.
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1903.6.3 Calcium chloride or admixtures containing chlo-
ride from other than impurities from admixture ingredients
shall not be used in prestressed concrete, in concrete
containing embedded aluminum, or in concrete cast against
stay-in-place galvanized steel forms. See 1904.3 and 1904.4.

1903.6.4  Air-entraining  admixtures,  water-reducing
admixtures, retarding admixtures, accelerating admixtures,
water-reducing  and retarding admixtures, and
water-reducing and accelerating admixtures shall conform to
the applicable ASTM standards listed in ACI 318.

1903.6.5 Fly ash or other pozzolans used as admixtures shall
conform to ASTM C 618. The building official shall require
certification of all fly ash materials used in concrete as
conforming to the ASTM C 618 specification.

1903.6.6 Ground granulated blast furnace slag used as an
admixture shall conform to ASTM C 989.

1903.7 Storage of materials
1903.7.1 Cementitious materials and aggregate shall be
stored in such manner as to prevent deterioration or intru-
sion of foreign matter.

1903.7.2 Any material that has deteriorated or has been
contaminated shall not be used for concrete.

1903.8 Tests of materials
1903.8.1 The building official shall have the right to
order testing of any materials used in concrete
construction to determine if materials are of quality
specified.

1903.8.2 Tests of materials and of concrete shall be made
in accordance with ASTNI standards listed in ACI 318.
Laboratories conducting tests on concrete and concrete
aggregates for use in construction shall comply with
ASTM C 1077 except Section 7.4.

1903.8.3 A complete record of tests of materials and of
concrete shall be available for inspection during progress of
work and for 2 years after completion of the project and
shall be preserved by the inspecting engineer or architect for
that purpose.

SECTION 1904
DURABILITY REQUIREMENTS

1904.1 Water-Cementitious materials ratio
1904.1.1 Cementitious materials. For purposes of this
section, a cementitious material is one specified in 1903
which has cementing value when used in concrete either by
itself, such as portland cement, blended hydraulic cements
or expansive cement, or when used in combination with fly
ash, other raw or calcined natural pozzolans, silica fume
and/or ground granulated, blast furnace slag.

1904.1.2 Calculation of water-cementitious materials
ratio. The water-cementitious materials ratio requirement
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of Tables 1904B and 1904D, shall be calculated using the
weight of cement meeting ASTM C 150, ASTM C 595, or
ASTM C 845 plus the weight of fly ash and other poz-
zolans meeting ASTM C 618, ground granulated, blast
furnace slag meeting ASTM C 989 and silica fume meeting
ASTM C 1240, if any, except that if concrete is exposed to
deicing chemicals, the limits of 1904.2.3 for the amount of
fly ash, pozzolans, silica fume, ground granulated, blast
furnace slag or the combination of these materials shall be
met.

1904.2.3 Limitations on wuse of certain cementitious
materials. For concrete exposed to deicing chemicals, the
maximum weight of fly ash, other pozzolans, silica fume, or
ground granulated, blast furnace slag that is included in the
concrete shall not exceed the percentages of the total weight of
cementitious materials specified in Table 1904F.

1904.3 Exposure to sulfate-containing solutions. Concrete to
be exposed to sulfate-containing solutions shall conform to
requirements of Table 1904D or be made with a cement that
provides sulfate resistance and used in concrete with maximum
water-cementitious materials ratio or minimum specified
compressive strength from Table 1904D. Calcium chloride as
an admixture shall not be used in concrete to be exposed to
severe or very severe sulfate containing solutions, as
defined in Table 1904D.
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1904.4 Water soluble chloride ion content. For corrosion
protection of reinforcement in concrete, maximum water sol-
uble chloride ion concentrations in hardened concrete at ages
from 28 to 42 days contributed from the ingredients includ-
ing water, aggregates, cementitious materials and admixtures
shall not exceed the limits of Table 1904E. Tests performed
to determine water soluble chloride ion content, shall con-
form to ASTM C 1218.

1904.5 Corrosion protection for reinforced concrete.
When concrete with reinforcement will be exposed to chlo-
rides from deicing chemicals, salts, salt water, brackish
water, sea water, or spray from these sources, requirements
of Table 1904B for water-cementitious materials ratio and
concrete strength, and the minimum concrete cover
requirements of 1908.6 shall be satisfied. Refer to ACI 318
for unbondcd prestressing tendons.
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TABLE 1904B
REQUIREMENTS FOR SPECIAL EXPOSURE CONDITIONS

MAXIMUM WATER
CEMENTITIOUS
MATERIALS RATIO,
BY WEIGHT, FOR
NORMAL WEIGHT
AGGREGATE
CONCRETE

MINIMUM Vc FOR
NORMAL WEIGHT
& LIGHTWEIGHT
AGGREGATE
CONCRETE (psi)

EXPOSURE CONDITION

Concrete intended
to have low permeability
when exposed to water 0.50 4,000

For corrosion protection

of reinforcement in

concrete exposed to

chlorides from deicing

chemicals salts, salt water,

brackish water, sea water

or spray from these sources 0.40 5,000

For SlI: 1 psi = 6.8948 kPa.

TABLE 1904C
MINIMUM SPECIFIED COMPRESSIVE STRENGTH
OF CONCRETE (f'c)' SUBJECTTO
WEATHERING

MINIMUM SPECIFIED
COMPRESSIVE STRENGTH (f'c)! (PSI)

Type and/or Location 2

Of Concrete Element Negligible Moderate Severe

Basement walls and foundations
not exposed to the weather 2,500 2,500 2,500°

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

Basement walls, foundation walls,

exterior walls, and other vertical

concrete surfaces exposed to

the weather 2,500 3,0004 3,000*

Porches, carport slabs, and steps
exposed to the weather, and garage
floor slabs 2,500 3,0004 3,500

For SI: I psi = 6.8948 kPa.
Notes:

1. At 28 days, psi.

2. See Figure 1904 for Weathering Probability.

3. Concrete in these locations which may be subject to freezing and
thawing during construction shall be air-entrained concrete in accor-
dance with Table 1904A.

4. Concrete shall be air-entrained in accordance with Table 1904A.
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TABLE 1905.313
REQUIRED AVERAGE COMPRESSIVE STRENGTH
WHEN DATA IS NOT AVAILABLE TO ESTABLISH
A STANDARD DEVIATION

SPECIFIED COMPRESSIVE REQUIRED AVERAGE

STRENGTH, COMPRESSIVE STRENGTH
f'c (psi) Fer (pSi)

less than 3,000 f’c+ 1,000

3,000 to 5,000 f'c+ 1,200

Over 5,000 f'c+ 1,400

For SI: 1 psi = 6.8948 kPa.

1905.3.3 Documentation of average strength.
Documentation that proposed concrete proportions will
produce an average compressive strength equal to or
greater than required average compressive strength
(1905.3.2) shall consist of a field strength test record, sev-
eral strength test records, or trial mixtures.

1905.3.3.1 When test records are used to demonstrate
that proposed concrete proportions will produce the
required average strength f’; (1905.3.2), such records
shall represent materials and conditions similar to those
expected. Changes in materials, conditions, and pro-
portions within the test records shall not have been
more restricted than those for proposed work. For the
purpose of documenting average strength potential, test
records consisting of less than 30, but not less than 10
consecutive tests shall be permitted provided test records
encompass a period of time not less than 45 days.
Required concrete proportions shall be permitted to be
established by interpolation between the strengths and
proportions of two or more test records each of which
meets other requirements of 1905.3.

1905.3.3.2 When an acceptable record of field test results
is not available, concrete proportions may be established
based on trial mixtures meeting the following restrictions:

1. Combination of materials shall be those for
proposed work.

2. Trial mixtures having proportions and consisten-
cies required for proposed work shall be made
using at least three different water-cementitious
materials ratios or cementitious materials contents
that will produce a range of strengths
encompassing the required average strength f °¢;.

3. Trial mixtures shall be designed to produce a
slump within £0.75 inches (19 mm) of maximum
permitted, and for air-entrained concrete, within
+0.5% of maximum allowable air content.

4. For each water-cementitious materials ratio or
cementitious materials content, at least three test
cylinders for each test age shall be made and cured
in accordance with ASTM C 192. Cylinders shall
be tested at 28 days or at test age designated for
determination of f'¢.

5. From results of cylinder tests a curve shall be
plotted showing relationship between water-
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cementitious materials ratio or cementitious
materials content and compressive strength at
designated test age.

6. Maximum water-cementitious materials ratio or
minimum cementitious materials content for
concrete to be used in proposed work shall be that
shown by the curve to produce the average strength
required by 1905.3.2, unless a lower
water-cementitious materials ratio or higher
strength is required by 1904.

1905.4 Proportioning without field experience or trial
mixtures

1905.4.1 If data required by 1905.3 are not available, con-
crete proportions shall be based upon other experience or
information, if approved by the building official. The
required average compressive strength f’c, of concrete
produced with materials similar to those proposed for use
shall be at least 1200 psi greater than the specified com-
pressive strength f’.. This alternative shall not be used for
specified compressive strength greater than 4000 psi.

1905.4.2 Concrete proportioned in accordance with 1905.4
shall also conform to durability requirements of' 1904 and to
compressive strength test criteria of 1905.6.

1905.5 Average strength reduction. As data becomes available
during construction, it shall be permitted to reduce the amount by
which value f’, must exceed the specified value of f’;, provided:

1. 30 or more test results are available and average of test
results exceeds that required by 1905.3.2.1 using a
standard deviation calculated in accordance with
1905.3.1.1, or

2. 15 to 29 test results are available and average of test
results exceeds that required by 1905.3.2.1 using a
standard deviation calculated in accordance with
1905.3.1.2, and

3. Durability requirements of 1904 are met.

1905.6 Evaluation and acceptance of concrete

1905.6.1 Frequency of testing
1905.6.1.1 Samples for strength tests of each class of
concrete placed each day shall be taken not less than once
a day, nor less than once for each 50 cu yd (38 m® of
concrete. Concrete test reports used to establish
strength requirements shall be submitted to the
Building Official.

1905.6.1.2 On a given project, if total volume of concrete
is such that frequency of testing required by 1905.6.1.1
would provide less than five strength tests for a given
class of concrete, tests shall be made from at least five
randomly selected batches or from each batch if fewer
than five batches are used.

1905.6.1.3 When total quantity of a given class of con-
crete is less than 50 cu yd (38 m®), strength tests are not
required when evidence of satisfactory strength is
submitted to and approved by the building official.
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1905.6.1.4 A strength test shall be the average of the
strengths of two cylinders made from the same sample of
concrete and tested at 28 days or at test age designated for
determination of '

1905.6.2 Laboratory-cured specimens

1905.6.2.1 Samples for strength tests shall be taken in
accordance with ASTM C 172.

1905.6.2.2 Cylinders for strength tests shall be molded
and laboratory-cured in accordance with ASTM C 31 and
tested in accordance with ASTM C 39.

1905.6.2.3 Strength level of an individual class of
concrete shall be considered satisfactory if both of the fol-
lowing requirements are met:
1. Every arithmetic average of any three consecutive
strength tests equals or exceeds f’
2. No individual strength test (average of two cylin-
ders) falls below f’. by more than 500 psi (3450
kPa).

1905.6.2.4 If either of the requirements of 1905.6.2.3 is
not met, steps shall be taken to increase the average of
subsequent strength test results. Requirements of
190-5.6.4 shall be observed if requirement of
1905.6.2.3(2) is not met.

1905.6.3 Field-cured specimens

1905.6.3.1 The building official may require strength tests
of cylinders cured under field conditions to check
adequacy of curing and protection of concrete in the
structure.

1905.6.3.2 Field-cured cylinders shall be cured under field
conditions in accordance with ASTM C 31.

1905.6.3.3 Field-cured test cylinders shall be molded at
the same time and from the same samples as laborato-
ry-cured test cylinders.

1905.6.3.4 Procedures for protecting and curing concrete
shall be improved when strength of field-cured cylinders
at test age designated for determination of f’ is less than
85% of that of companion laboratory-cured cylinders. The
85% may be waived if field-cured strength exceeds f°; by
more than 500 psi (3450 kPa).

1905.6.4 Investigation of low-strength test results
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1905.6.4.1 If any strength test (1905.6.1.4) of laborato-
ry-cured cylinders falls below specified value of f’; by
more than 500 psi (3450 kPa) (1905.6.2.3(2)) or if tests
of field-cured cylinders indicate deficiencies in protection
and curing (1905.6.3.4) steps shall be taken to assure that
load-carrying capacity of the structure is not jeopardized.

1905.6.4.2 If the likelihood of low-strength concrete is
confirmed and computations indicate that load-carrying
capacity may have been significantly reduced, tests of

cores drilled from the area in question may be required in
accordance with ASTM C 42. In such case, three cores
shall be taken for each strength test more than 500 psi
(3450 kPa) below specified value of f'¢.

1905.6.4.3 If concrete in the structure will be dry under
service conditions, cores shall be air dried (temperature 60
to 80'F (15.6 to 26.7'C), relative humidity less than 60%)
for 7 days before test and shall be tested dry. If concrete
in the structure will be more than superficially wet under
service conditions, cores shall be immersed in water for at
least 40 hours and be tested wet.

1905.6.4.4 Concrete in an area represented by core tests
shall be considered structurally adequate if the average of
three cores is equal to at least 85% of f’; and if no single
core is less than 75% off f’.. Additional testing of cores
extracted from locations represented by erratic core
strength results shall be permitted.

1905.6.4.5 If criteria of 1905.6.4.4 are not met, and if'
structural adequacy remains in doubt, the engineer or the
building official may order load tests as outlined in
Chapter 20 of ACI 318 for the questionable portion of' the
structure, or take other appropriate action.

SECTION 1906
MIXING AND PLACING CONCRETE

1906.1 Preparation of equipment and place of deposit.
Preparation before concrete placement shall include the fol-
lowing:

1. All equipment for mixing and transporting concrete shall

2.

3.
4.

be clean.

All debris and ice shall be removed from spaces to be
occupied by concrete.

Forms shall be properly coated.

Masonry filler units that will be in contact with con-
crete shall be well-drenched.

. Reinforcement shall be thoroughly clean of ice or other

deleterious coating.

Water shall be removed from place of deposit before
concrete is placed unless a tremie is used or unless oth-
erwise permitted by the building official.

7. All laitance and other unsound material shall be
removed before additional concrete is placed against
hardened concrete.

1906.2 Mixing

1906.2.1 All concrete shall be mixed until there is a uni-
form distribution of materials and shall be discharged
completely before mixer is recharged.

1906.2.2 Ready-mixed concrete shall be mixed and deliv-
ered in accordance with requirements of ASTM C 94 or
ASTM C 685.

1906.2.3 Job-mixed concrete shall be mixed in accordance
with ACI 318
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3105.5.3 Heights and areas
3105.5.3.1 Membrane structures shall be limited to one
story in height but shall not be limited in number of feet
of height.

3105.5.3.2 For determining allowable area, the con-
struction type for a membrane structure shall be based on
the support system. Air supported membrane structures
shall not exceed the allowable areas listed in Table 500
for Type IV unprotected construction.

3105.5.3.3 Area increases permitted by 503.3 shall be
permitted.

3105.5.4 Occupancy separation. A membrane structure
building which is occupied by more than one use group shall
comply with 303 and 704. 1.

3105.6 Mixed construction
3105.6.1 General. Membrane structures shall be permitted
to be utilized as specified in this section as a portion of
buildings of other types of construction. Height and area
limits shall be as specified for the type of construction and
occupancy of the building.

3105.6.2 Class I membrane. A Class | membrane shall be
permitted for use as the roof or as a skylight of any building or
atrium of a building of any type of construction provided it is at
least 20 ft (6096 mm) above any floor, balcony or gallery and
has a horizontal separation greater than 15 ft (4572 mm) from
the edge of the membrane.

3105.6.3 Class Il membrane. A Class Il membrane shall be
permitted to be used as the roof or as a skylight on buildings of
Types 11, IV-Unprotected, V, and VI construction provided it is at
least 20 ft (6096 mm) above any floor, balcony or gallery and has a
horizontal separation greater than 15 ft (4572 mm) from the edge
of the membrane.

3105.7 Structural
3105.7.1 General. The design, materials and construction of
the building shall be based upon plans and specifications by a
licensed architect or engineer licensed to practice as such.

3105.7.2 Loads. The structure shall be designed and con-
structed to sustain all dead loads, loads due to tensioning or
inflation and live loads including wind, and seismic loads.

SECTION 3106
CANOPIES ON EXTERIOR WALLS

3106.1 Over public property. Canopies extending over public
property shall comply with the requirements of Chapter 32.

3106.2 Other permanent canopies. Other permanent canopies

may extend over adjacent open spaces and be of any material
permitted by this code provided:
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1. When located less than 30 ft (9144 min) from an inte-
rior lot line or other structure, the canopy frame and
its supports shall be of noncombustible material, fire
retardant treated wood, wood of Type Il sizes, or of
1-hour fire resistant construction. Canopy coverings
shall comply with the following:

1. Any textile covering for the canopy shall be
flame resistant as determined in accordance
with 3103. 1.

2. Any canopy covering, other than textiles, shall
have a flame spread index not greater than 25
when tested in accordance with ASTM E 84 in
the form intended for use.

2. The canopy shall have at least one long side open.

3. The maximum horizontal width of the canopy shall
not exceed 15 ft (4572 mm).

4. The fire resistance of exterior walls shall not be
reduced.

SECTION 3108
SIGNS

3108.1 General

3108.1.1 Outdoor advertising displays. Outdoor adver-
tising display means any letter, figure, character, mark,
plane, point, marquee sign, design, poster, pictorial, picture,
stroke, stripe, line, trademark, reading matter, or illu-
minated service, which shall be so constructed, placed,
attached, painted, erected, fastened, or manufactured in any
manner whatsoever, so that the same shall be used for the
attraction of the public to any place, subject, person, firm,
corporation, public performance, article, machine, or
merchandise, whatsoever, which is displayed in any manner
whatsoever outdoors. Every outdoor display shall be
classified and conform to the requirements of that classi-
fication as set forth in this chapter.

3108.1.2 Classifleations. For the purpose of this chapter
and the regulations and provisions thereof, outdoor adver-
tising displays shall be classified as a ground, marquee,
projection, roof, shingle, spectacular or wall sign as defined
in 202.

3108.1.3 Permits required
3108.1.3.1 An outdoor advertising display sign shall not
hereafter be erected, constructed, altered or maintained
except as provided in this code, until after permit for the
same has been issued by the building official as required
in 104 and the applicable fee paid.

3108.1.3.2 A permit fee shall not be required for a
shingle sign over a show window or door of a store or
business establishment, announcing without display
or elaboration only the name of the proprietor and
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nature of the business; nor shall a permit be required for
a ground sign, providing such sign is not over 15 sq ft
(1.4 m2) in area.

3108.1.4 Identification of signs. Every outdoor advertising
display sign hereafter erected, constructed or maintained, for
which a permit is required shall be plainly marked with the
name of the person, firm or corporation erecting and
maintaining such sign and shall have affixed on the front
thereof the permit number issued for said sign by the
building official.

3108.1.5 Sign inspection. Every ground sign, roof sign,
wall sign, and projection sign, may be inspected by the
building official or his authorized representative at intervals
as required by the building official.

3108.1.6 Unsafe signs. Should any sign become insecure or
in danger of falling or otherwise unsafe in the opinion of the
building official, the owner thereof, or the person or firm
maintaining the same, shall upon written notice from the
building official, forthwith in the case of immediate danger
and in any case within 10 days, remove such sign or secure
the same in a manner to be approved by the building
official, in conformity with the provisions of this code. If
such order is not complied within 10 days, the building
official shall remove such sign at the expense of the owner
or lessee thereof.

3108.1.7 Maintenance. All signs for which a permit is
required, together with all their supports, braces, guys and
anchors shall be kept in repair and unless of galvanized or
noncorroding metal shall be thoroughly painted at least once
every 2 years. The building official may order the removal
of any sign that is not maintained in accordance with the
provisions of this section. Such removal shall be at the
expense of the owner or lessee.

3108.1.8 Unlawful signs. In case any sign shall be installed,
erected, or constructed in violation of any of the terms of
this code, the building official shall notify, by registered
mail or written notice served personally, the owner or lessee
thereof to alter such sign so as to comply with this code or
the zoning regulations and to secure the necessary permit
therefor, or to remove the sign. If such order is not complied
with within 10 days, the building official shall remove such
sign at the expense of the owner or lessee thereof.

3108.1.9 Location restrictions. An outdoor advertising
display sign shall not be erected, constructed or maintained
S0 as to obstruct any fire escape or any window or door or
opening used as a means of egress or so as to prevent free
passage from one part of a roof to any other part thereof. A
sign shall not be attached in any form, shape or manner to a
fire escape, nor be placed in such manner as to interfere
with any opening required for legal ventilation.
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3108.1.10 Signs projecting over public property.
Signs projecting from a building or extending over
public property shall maintain a clear height of 9 ft (2743
mm) above the sidewalk and all such signs shall extend
not more than within 18 inches (457 mm) of the
curbline.

3108.2 Definitions. For definitions, see Chapter 2.

3108.3 Structural requirements

3108.3.1 Design required. Before a permit shall be
granted, the erector of every outdoor advertising sign,
with the exception of shingle signs and light cloth
temporary signs, shall submit to the building official a
design and stress diagram or plan, containing the
necessary information to enable the building official to
determine that such sign complies with all the
regulations of this code.

31083.2 Wind pressure. In the design and erection of
all outdoor advertising display signs, the effect of wind
shall be carefully considered. All signs shall be
constructed to withstand the wind pressure as specified
in 1606.

3108.3.3 Working stresses. In all outdoor advertising
display signs, the allowable working stresses shall
conform with the requirements of 16009.

Exceptions:
1. The allowable working stresses for steel and wood
shall be in accordance with the provisions of Chapter
22 and Chapter 23.
2. The working strength of chains, cables, guys, or steel
rods shall not exceed one-fifth of the ultimate strength
of such chains, cables, guys, or steel.

3108.4 Construction
3108.4.1 Ground signs
3108.4.1.1 Lighting reflectors may project beyond
the face of the sign.

3108.4.1.2 The bottom coping of every ground sign
shall be not less than 3 ft (914 mm) above the ground or
street level, which space may be filled with platform
decorative trim or light wooden construction.

3108.4.1.3 Every ground sign shall provide rigid con-
struction to withstand wind action from any direction.

3108.4.1.4 Any person or persons, partnership, firm, or
corporation occupying any vacant lot or premises by
means of a ground sign shall be subject to the same
duties and responsibilities as the owner of the lot or
premises, with respect to keeping the same clean, san-
itary, inoffensive, free and clear of all obnoxious sub-
stances and unsightly conditions on the ground in the
vicinity of such ground sign on said premises for which
they may be responsible.
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