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STANDARDS (CONTINUED)

Organization

NFPA

NFPA

NFPA

NFPA

NFPA
NFPA

NFPA

NFPA

Legend:
USASI

ASTM

NFPA

Title of Publication

Water Spray Systems, Pamphlet 15,
1962

Foam Water Sprinkler and Spray Sys-
tems, Pamphlet 16, 1964

Dry Chemical Systems, Pamphlet 17,
1958

Centrifugal Fire Pumps, Pamphlet 20,
1966

Water Tanks, Pamphlet 22, 1965

Fire Department Connections, Pam-
phlet 23, 1965

Outside Protection (Yard Piping Sys-
tems,) Pamphlet 24, 1966

Supervision of Valves, Pamphlet 26,
1958

United States of America
Standards Institute

10 East 40th Street

New York, New York 10016

American Society for Testing and
Materials

1916 Race Street

Philadelphia, Pa. 19103

National Fire Protection Association

60 Batterymarch Street
Boston, Mass. 02110

Organization

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

NFPA

38-1

Title of Publication

Central Station Signalling Systems,
Pamphlet 71, 1967

Local Protection Signalling Systems,
72-A, 1967

Auxiliary Signalling Systems, Pam-
phlet 72-B, 1967

Remote Station Signalling Systems,
Pamphlet 72.-C, 1967

Proprietory Signalling Systems, Pam-
phlet 72-D,1967

Municipal Fire Alarm Systems, Pam-
phlet 73, 1967

Aircraft Hangars, Pamphlet 409, 1967

(Entire Chapter Revised — Ord. 545-1966)
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CHAPTER 39
STAGES AND PLATFORMS

Section 3800. SCOPE.

In addition to the other requireménts of this
Building Code, this Chapter shall govern the
requirements for stages and platforms.

Section 3901. STAGES AND PLATFORMS

DEFINED.
See Chapter 4.

Section 3902. GRIDIRONS.

Gridirons, fly galleries, and pinrails shall be
constructed of incombustible materials but pro-
tection of steel and iron members may be omitted.
Gridirons and fly galleries shall be designed to
support the live loads as indicated in Chapter 23.

1. Each loft block well shall be designed to
support two-hundred and fifty (250) pounds
per lineal foot and the head block well shall
be designed to support the aggregate weight
of all the loft block wells served. The head
block well shall be provided with an ade-

quate strongback -or lateral brace to offset

torque.

2. The main counterweight sheave beam shall
be designed to support a horizontal and
vertical uniformly distributed live load suf-
ficient to accommodate the weight imposed
by the total number of loft blocks in the
gridiron. The sheave blocks shall be de-
signed to accommodate the maximum load
for the loft blocks served with a safety
factor of five (5).

Section 3903. ROOMS ACCESSORY TO STAGE.

Rooms accessory to a stage shall be separated
from each other by at least a one-hour incombus-
tible fire separation.

Section 3904. PROSCENIUM WALLS.

(a) Construction. Stages shall be completely
separated from the auditorium by a proscenium
wall of at least one (1) hour incombustible con-
struction. The proscenium wall shall extend to the
underside of the roof deck over the auditorium.
{See Chapter 38 for fire sprinklers under stages.)

(b) Openings. All openings other than pros-
cenium openings, shall be protected with fire
dampers as required in Chapter52.

3941

Section 3905. STAGE FLOORS.

(a) Construction. All portions of stage floors
shall be of Type | construction except that portion
of the stage which extends back from and six (6)
feet beyond the full width of the proscenium on
each side, which may be constructed of steel or
heavy timbers covered with a wood floor of at least
two (2) inches nominal thickness. No portion of the
combustible construction, except the floor fin-
ish, shall be carried through the proscenium open-
ing. All portions of the stage floor shall be de-
signed as prescribed in Chapter 23.

(b) Openings. Openings through stage floors
shall be equipped with tight-fitting trap doors of
wood at least two (2) inches in nominal thickness.

Section 3906. PLATFORMS.

(a) Construction. Walls and ceilings of an en-
closed platform, in an assembly room, shall be
constructed of at least one-hour fire-resistive ma-
terials. (See Chapter 38 for fire sprinklers under.
platforms.)

(b) Accessory Rooms. Rooms accessory to a
platform shall be separated from each other by at
least a one-hour fire-resistive separation.

Section 3907. STAGE EXITS.

At least one continuous exit, not less than
thirty-six (36) inches in width, shall be provided
from each side of the stage. opening dire~tly or
by means of a passageway, to a street or exit court.

1. An exit stair, at least two feet six inches
(3'6") wide, shall be provided for egress
from each fly gallery.

2. Each tier of dressing rooms shall be pro-
vided with at least two (2) means of egress:
and each shall be at least two feet six inches
(2'6") in width.

3. Stairs required in this Sections need not
be enclosed.

4. Stairs shall be constructed as spe-ified in
Chapter 33.

Section 3908. SWITCHBOARD.

An incombustible protecting hood sha!l be
provided over the full length of the stage switch-
board.



Section 3909. FLAME-RETARDING REQUIRE-
MENTS.

Combustible scenery, drops, props, decora-
tions, or other combustible effects shall not be
placed or utilized on any stage or enclosed plat-
form unless the materials have been treated with
an effective fire-retardant solution. All materials
shall be maintained in a non-flammable condition
as approved by the Fire Department.

Section 3910. FIRE PROTECTION SYSTEMS.

Fire protection systems shall be installed as
required in Chapter 38.
(Entire Chapter Ord. 94 — 1968)

39.2
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CHAPTER 40
MOTION PICTURE MACHINE

ROOMS OR BOOTHS
July 1971

Section 4000. GENERAL.

(a) General. In addition to the other require-
ments of this Building Code, this Chapter shall
govern the requirements for Motion Picture Ma-
chine Rooms or Booths.

(b} Scope. The provisions of this Chapter
shall apply only where ribbon type motion
picture film, larger than 8mm. is used or is
intended to be used. {See Chapter 53 for
electrical requirements).

(c) Projection Room Required. Every motion
picture machine, using ribbon type fiim as set
forth in this Chapter, together with all electrical
devices, rheostats, and machines, located in any
Group A, B, and C Occupancy shall be inclosed in
a projection room of a size which will permit the
operator access to all parts of the machine.

Section 4001. CONSTRUCTION.

(a) Construction. Every projection room or
booth shall be constructed of incombustible ma-
terials throughout.

{b) Ceilings. The ceiling shall provide a height
of at least seven (7) feet from the finished floor.

(c) Floor Area. The room or booth shall pro-
vide a floor area of at least eighty (80) square
feet. Forty(40) square feet shall be provided for
each additional machine in excss of one.

Section 4002. EXITS. (See Chapter 33).
Section 4003. VENTILATION. (See Chapter 52).

Section 4004. SANITARY FACILITIES. Sani-
tary facilities shall be required in all motion
picture machine rooms or booths except

those located in churches or schools. (See
Chapter 50).

Section 4005. FLAMMABLE FILM. The use or
storage of flammable film (for example nitro-cel-
lulose), in any new or existing Group A through H

40.1

Occupancy buildings, is hereby prohibited.
Section 4010. STANDARDS.

Unless as otherwise specified in other por-
tions of this Building Code, the following stand-
ards shall apply:

Title of Publication

USASI  Specifications for Safety Photographic
Film, Pamphlet PH 1.25—-1965

Organziation

Legend

USASI United States of America Standards In-
stitute
10 East 40th Street
New York City, N.Y. 10016
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CHAPTER 41
DOMESTIC APPLIANCES

Secfion 4101. GENERAL.

(a) Scope. In addition to the other requirements
of this Building Code, this Chapter shall govern the
instatlation, repair and replacement of domestic ap-
plainces as herein defined.

(b) Water Supply Connection. All connections
made to a potable water supply system, including
water by-passes for water conditioning appliances,
for purposes of installing, altering, repairing or re-
placing appliances, as herein defined, shall conform
to the provisions of this Chapter and, where appli-
cable, with Chapter 50 of this Building Code.

Section 4102. DEFINITIONS.

The following words, phrases, terms and their
derivatives shall be interpreted as set forth in this
Section.

Air Break (drainage system). A piping ar-
rangement in which a drain from an appliance dis-
charges indirectly into o plumbing fixture at a point
below the flood level rim of such fixture.

Air Gap (drainage system). The unobstructed
vertical distance through the free atmosphere between
the domestic appliance waste pipe outlet and the
flood level rim of the receptacle into which it is dis-
charging.

Air Gap (water distribution system). The un-
obstructed vertical distance through the free atmos-
phere between the lowest opening from any pipe or
faucet supplying-water to the domestic appliance and
the flood level rim of the receptacle.

Anchors. (see supports).
Approved. (see Chapter 4).

Backflow. The flow of water or other liquids,
mixtures or substances into the distributing piping
system of potable water from any source other than
its intended source.

Back-siphonage is one type of backflow.

Backflow Preventor. A backflow preventor is a
device or means to prevent backflow.

1. Atmospheric Type — (Vacuum Breaker —
Atmospheric): A device designed for installation in a
water line, without any control valves downstream,
to close against its inlet seat and introduce air into
its outlet side when water ceases to flow through it.

2. Pressure Type — (Vacuum Breaker — Pres-
sure): A device designed for installation in o water
line, to close against its inlet seat and introduce air
into its outlet side when inlet water pressure drops
below the outlet water pressure.

3. Reduced Pressure Zone Type: An assembly
of differential valves and check valves including an
automatically opened spillage port to the atmosphere.

Back-Siphonage: The flowing back of used,
contaminated, or polluted water from a plumbing
fixture, or other sources into a potable water supply
pipe due to a negative pressure in such pipe.

Connection to Water Supply System shall not
be construed to include connections to existing faucets.

Drainage System. A drainage system means
and includes all piping within public or private prem-
ises which conveys sewage, storm water, or other
liquid waste, and includes the building sewer.

Effective Opening. The effective opening is the
minimum cross-sectional area at the point of water-
supply discharge, measured or expressed in terms
of: (1) the diameter of a circle or (2) if the opening
is not circular, the diameter of a circle of equivalent
cross-section area.

Flood Level. The flood level in reference to an
appliance or fixture means the level at which water
begins to overflow from the top or rim of the ap-
plaince or fixture.

Flood Level Rim. The flood level rim is the top
edge of the receptacle from which water overflows.

Ice Makers shall mean any type of refrigeration
whick is connected to the water supply for the purpose
of making ice.

Indirect Waste Pipe. A waste pipe which does
not connect directly with a drainage system, but which



discharges into the drainage system through an air
break or air gap, into a trap, plumbing fixture, re-
‘eptor, interceptor, or other approved point of dis-
rosal.

Repair or Replacement shall include the repair
or replacement of domestic appliances as defined in
this Chapter. In addition, repair or replacement shall
include garbage disposal units and dishwashers where
they are connected directly to the sanitary sewer sys-
tem, including the necessary replacement of tail pipes
and traps. This shall not be construed to include the
providing of additional openings into or the relocation
of existing openings to another location in the sani-
tary drainage system.

Receptor. A plumbing fixture which is intended
to receive the discharge from indirect waste piping,
is directly connected to the drainage system and is
properly trapped and vented and which is installed as
provided for in Chapter 50. ‘

Sump. A sump is a tank or pit which receives
the discharge from drains, or other wastes, located
below the normal grade of the gravity system, and
which must be emptied by mechanical means.

Supports, Hangers and Anchors. Supports,
hangers and anchors are devices for securing pipes,
appurtenances and devices to walls, ceilings or floors.

Used. Used, when applied to material, or equip-
ment, means removed from previous installations.

Vacuum Breaker. See Backflow Preventor.

Water Conditioning Appliances. The term
water conditioning appliances shall include equipment
which is not connected to a drainage system or is
only indirectly connected to a drainage system and
which is designed fo soften or otherwise treat water:
including necessary water by-passes.

Domestic Appliances shall mean any and all
apparatus and equipment where the same is connect-
ed to a potable water supply system and which is
not connected to a drainage system or is only in-
directly connected to a drainage system, as herein
defined and shall include the following:

1. Clothes Washing Machines. (capacity not to
exceed 20 Ibs.)

2. Dishwashing Machines. (For Dwelling Unit
use only)

3. Evaporative Coolers. (Window and free
standing type only)

4. Humidifiers. (Free standing type only)

5. Ice Making Machines. (Dwelling Unit use
only)

6. Water Conditioning Appliances which are
provided with a maximum capacity of 120,000
grains. (Excludes a direct connection to the
closed portion of a steam or hot water heating
system)

7. Water Heaters. (Not in excess of 80 gallons
water storage capacity; not in excess of 76,000
BTU input rating; and does not include gas or
venting)

EXCEPTION: This definition (Domestic Ap-
pliances) shall, for purposes of repair and re-
placement, include garbage disposers, dishwash-
ing and clothes washing machines directly con-
nected to the drainage system.

Water Distributing Pipes. A water-distributing
pipe in a building is a pipe which conveys water
from the water service pipe to the domestic ap-
pliance, plumbing fixtures branch or other plumbing
outlets.

Water Service Pipe. Water service pipe is the
pipe from the water main or other source of water
supply to the building served.

Water Heaters. The term water heater shall in-
clude those which provide a water storage capacity
not to exceed eighty (80) gallons; provides a BTU
input capacity not to exceed 76,000; and is not used
primarily for building heating purposes.

Water Supply System. The water supply system
of a building consists of the water distributing pipes,
and the necessary connecting pipes, fittings, control
valves, and all appurtenances on a particular premise.

Section 4103. GENERAL REQUIREMENTS.

{a) Installation. All appliances shall be in-
stalled in a manner to afford access for cleaning, re-
pair and replacement.

(b) Vertical Pipe Supports. Vertical piping
shall be secured at sufficiently close intervals to keep
the pipe in alignment and carry the weight of the
pipe and contents but in no case less than at every
other story height.

(¢} Hanger and Anchors. Hangers and anchors
shall be metal of sufficient strength to support the
pipe and its contents and shall be attached to the
building construction.

(d) Openings. Openings through walls, floors
and ceilings shall be filled with incombustible materials.

Section 4104. JOINTS AND CONNECTIONS

(a) Watertight. All joints and connections shall
be made water tight.

(b) Threaded Joints. All burrs shall be removed.

Pipe ends shall be reamed out to the size of the bore,
ond all chips shall be removed. Pipe joint cement
shall be permitted on male threads only.

(¢) Soldered or Brazed Joints. Soldered or
brazed joints for tubing shall be made with approved
fittings. Surfaces to be soldered or brazed shall be
cleaned bright. The joints shall be properly fluxed and
made with approved solder.
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(d) Flared Joints. All flared joints for soft-cop-
per water tubing shall be made with approved fittings.
The tubing shall be expanded with a proper flaring
tool.

(e) Slip Joints. Slip joints shall not be con-
cealed.

(f) Ground Joints. Ground joint brass connec-
tions which allow adjustment of tubing but provide @
rigid joint when made up shall be considered as slip
joints.

Section 4105. AIR GAPS, AIR BREAKS AND
PREVENTORS.

(a) Protection of Water Supply. All appliances,
except water heaters and water conditioning ap-
pliances, shall be supplied with water through an air
gap or air break or shall be provided with a back-
flow preventor, conforming to the following:

1. Air Gap. The minimum required air gap shall
be measured vertically from the end of the
faucets, spout, or supply pipe down to the flood
level rim of the fixtures or vessel.

A. The minimum required air gap shall be
twice the diameter of the effective opening.

2. Backflow Preventor. Atmospheric type back-
flow preventors, where required, shall be in-
stalled between the control valve and the ap-
pliance so the preventor will not be subjected to
water pressure except the back pressure in-
cidental to water flowing to the appliance.

A. Backflow preventors shall be constructed of
corrosion-resistant material of design and pro-
portions which will not deteriorate or deform
under reasonable service conditions.

3. Air Break. The water discharge from a port-
able appliance into a plumbing fixture may be
through an air break.

Section 4106. WASTE OUTLETS.

(a) General. Waste from appliances shall be
discharged into open plumbing fixture or receptor,
properly trapped, vented and connected to the drain-
age system, or if located below the building drain,
as defined in Chapter 50, such appliances may dis-
charge to a sump. Discharge from devices, other than
plumbing fixtures, supplied with potable water
through an air gap or an approved vacuum breaker
or discharge from devices producing condensate and
not subject to a vacuum, at times, which could cause
back-siphonage, may discharge through an air break.
Clear water waste may also discharge to an ap-
proved dry well or to other approved point of dis-
posal.

(b) Prohibited Waste. Toxic, corrosive, flam-
mable, or explosive substance, or other liquid, vapor,
gas or substance of any kind, harmful to the drainage
system, shall not discharged into a plumbing fixture.
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(¢) Standpipe for Clothes Washing Machine.
A standpipe may be used as a receptor when installed
as provided for in Chapter 50.

Section 4107. WATER SUPPLY AND DISTRIBUTION.

(a) Protection Against Freezing. All piping,
tanks, appliances and devices, where subject to freez-
ing temperatures, shall be effectively protected.

(b) Water Pipes, Tubing and Fitting. Water
supply and discharge piping used for appliances
shall consist of brass, copper, lead, cast iron, wrought
iron, open-hearth iron, or steel or NSF approved
plastic pipe, with appropriate approved fittings; pro-
vided, however, approved type flexible connections
with a shut off valve ahead of such connection shall
be permitted for use as water supply and flexible dis-
charge piping shall be permitted also for appliances
which are portable or subject to vibration. All thread-
ed ferrous pipe and fittings shall be galvanized (zinc-
coated) or cement lined.

(¢) Drainage of Water Pipes. All water supply
pipes shall be so graded or pitched that the entire
system or parts thereof can be drained.

(d) Sizing Water Piping. Water supply pipes
for appliances shall be not less in size than the water
connection of such units, provided washing machines
require not less than one-half (1/2) inch lines and
that the pressure at the appliance connection be not
less than 8psig flowing pressure.

Section 4108. TEMPERATURE PRESSURE
RELIEF VALVES.

{a) General. Approved combination tempero-
ture-pressure relief valves or separate temperature
and pressure relief valves, shall be installed on closed
water systems. Combination temperature pressure or
individua! temperature relief valves shall be of the
thermostatic self-closing type. The pressure side of the
valve shall be set to relieve at a minimum of one
hundred and sixty five (165) pounds per square inch
(psi). The temperature side of the valve shall be set to
relieve at two hundred five (205) degrees Fahrenheit,
and shall be capable of discharging sufficient hot
water to prevent any further rise in femperature within
the water heater. All temperature relief valves shall
provide a relief capacity equal to or greater than
the rated BTU input of the water heater.

(b) Outlet Waste. The outlet of temperature
and pressure relief valve shall not be connected to
the drainage system as a direct waste. The discharge
pipe from temperature and pressure relief valves shall
be piped so as to drain into a receptor, sump, open
fixture or other disposal location as approved by the
Department.

(c) Location. Thermostatic self-closing type com-
bination temperature pressure relief valves shall be
placed within six (6) inches of the top of the tank,
or directly above the tank on the hot water side and
in no case more than three (3) inches away from



such tank. Required vacuum-relief valves shall be
placed as close to the tank as possible. There shall
be no check valve or shutoff valve between a relief
valve and the heater or tank for which it is installed.

(d) Size of Outlet. The cross-section area of the
relief waste shall be equal to or greater than that of
the discharged outlet.

Section 4109. USED MATERIALS AND WATER
HEATERS.

(a) Approval. Used materials and water heat-
ers shall not be permitted unless as otherwise ap-
proved by the Department.

(b) Potable Water Piping Material. Material
that has been used for other than potable-water sup-
ply shall not be used for pipe, tubing, or fittings
in a potable-water supply system.

Section 4110. MATERIALS.

All materials, appliances and heaters shall be

approved and used in accordance with limitations im-
posed throughout this Building Code and shall meet
established technical standards of quality and strength
necessary to produce reasonable safe and sanitary
installations.

Section 4115. STANDARDS.

Unless otherwise provided for in other Sections
of this Building Code, the following standards shall

apply.

(1) In addition, those applicable standards listed
in the Standards Section of Chapter 50 of this Build-
ing Code.

Section 2. Emergency. The Council hereby finds
and declares that this ordinance, amendatory to the
Building Code, is necessary to the immediate preser-
vation of the public health and public safety, declares
that it is enacted for these purposes, and determines
that it shall take effect immediately after final pas-
sage and publication.
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CHAPTER 42
INTERIOR FINISH

Section 4200. GENERAL

(a) Scope. In addition to the other require-
ments of this Building Code, the provisions
of this Chapter shall govern interior finishes
in all buildings, structures or utilities. For pur-
poses of this Chapter, interior finish shall mean
interior wainscoting, paneling or other finish
applied structurally or for decoration, acousti-
cal correction, surface insulation or similar
purposes. Pyroxylin or similar finishes shall

not be applied, which as dry films produce ex--

cessive smoke or toxic fumes when exposed
to fire.

. (b) Non-Applicable. Requirements for fin-
ishes shall not apply to trim, doors, windows
or their frames, nor to materials which are less
than one-twenty-eighth (1/28) inch (0.036) in
thickness cemented to the surface of walls
or ceilings, when such materials have flame-
spread characteristics no greater than paper
of this thickness cemented to an incombustible
backing.

Section 4201. TESTING AND CLASSIFICA-
TION OF MATERIALS

(a) Testing. Tests shall be made by an ap-
proved testing agency to establish flame-spread
characteristics and to show that materials
when cemented or otherwise fastened in place
will not readily become detached when sub-
jected to room temperatures of 300° F. for
25 minutes. Flame-spread characteristics shall
be determined by the standards herein. (See
Section 4212).

(b) Classification. The ciasses of materials
based upon their flame-spread characteristics
shall be as set forth in Table No. 42-A.

Section 4202. APPLICATION OF CONTROLLED
INTERIOR FINISH

42-1

(a) Interior finish materials applied to
walls and ceilings shall be tested as specified
in this Chapter and regulated for purposes of
limiting flame-spread by the following pro-
visions:

1. When walls and ceilings are required
by any provision in this Building Code
to be of fire-resistive or incombustible
construction, the finish material of
any class shall be applied directly
against such fire-resistive construc-
tion or to furring strips not exceeding
one and three-fourths (134) inches
applied directly against such surfaces.
The intervening spaces between such
furring strips shall be filled with inor-
ganic or Class | material or shall be
fire-stopped as specified in Chapter
25 of this Building Code.

. 2. Where walls and ceilings are required
to be of fire-resistive or incombustible
construction and walls are set outor
ceilings are dropped distances greater
than specified in paragraph 1 of this
Section, Class | finish materials shall
be used except where the finish mate-
rials are protected on both sides by
automatic fire-extinguishing systems
or are attached to an incombustible
backing or to furring strips installed
as specified in paragraph. 1. The
hangers and assembly members of
such dropped ceiling that are below the
the main ceiling line shall be of in-
combustible materials. The construc-
tion of each set-out wall shalli be of
fire-resistive construction as required
elsewhere in this Building Code. See
Chapter 25 for fire-stopping.

3. Wall and ceiling finish materials of all
classes as permitted in this Chapter
may be instalied directly against the



wood decking or planking of Heavy-
Timber Construction or to wood furring
strips applied directly to the wood
decking or planking instalied and fire-
stopped as specified in paragraph 1.

All interior wall or ceiling finish other

exitways and rooms on wainscoting ex-
tending not more than forty-eight (48)
inches above the filoor and for tack and
bulletin b oards covering not more than
five percent of the gross wall area of
the rooms.

than Class | materials which is less 2. Where approved full-fire-extinguishing
than one-fourth (¥4) inch thick shail be system protection is provided, the
applied directly against an incombusti- flame-spread classification rating may
ble backing unless the qualifying tests be one classification higher but in no
were made with the material suspend- case shall materials having a classifica-
ed from the incombustible backing. tion greater than Class |1l be used.

3. The exposed faces of Type 11l H-T struc-

Section 4203. FINISHES BASED ON

OCCUPANCY

(a) The minimum flame-spread classifica-

tural members and Type 11l H-T decking
and planking, where otherwise per-
missible under this Building Code, are
excluded from flam-spread require-

tion of interior finish, as determined by tests
under the standards of this Chapter, shall be
based on use or occupancy as set forth in
Table No. 42-B.

ments.

Section 4204. DRAPERIES, BLINDS AND

s
EXCEPTIONS: 1. Except in Group D Oc- DECORATION

cupancies, and in enclosed vertical
exitways, Class |l may be used in other

(See Chapter 5).

Section

TABLE NO. 42-A

4210. TABLES

FLAME-SPREAD CLASSIFICATION

CLASS NO.

FLAME-SPREAD

0- 25
26- 75
76 - 200

TABLE NO. 42-B

MINIMUM INTERIOR FINISH CLASSIFICATION

“No room or area shall contain more than five thousand (5000)
square feet of Class Il material.

42-2

Occupancy Enclosed Vertical Other Rooms or
Group Exitway Exitways Areas
A | | If
B | il H*
C | | 1*
D | | |
E | i 1H
F | il i
G | i I
H | " 1l
| No restrictions
J No restrictions E



Section 4212. STANDARDS

e Unless otherwise specified in other portions
of this Building Code, the following standard
shall apply:

“‘Organization Title of Publication

ASTM : Method of Test for Surface Burning
Characteristics of Building Ma-
terials, Pamphlet E 84-67

Legend:
ASTM American Society for Testing and

Materials
1916 Race Street, Philadelphia, Pa. 19103

42-3
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CHAPTER 43
FIRE-RESISTIVE STANDARDS

Section 4300. GENERAL

In addition to all the other requirements of
this Building Code, fire-resistive materials shall
meet the requirements for fire-resistive con-

struction given in this Chapter.

Section 4301. FIRE-RESISTIVE MATERIALS

(a) General. Materials used for fire-resistive
purposes shall be limited to those specified in
this Chapter unless accepted under the pro-
cedure given in Section 4301 (b), and shall
conform to the standards in this Chapter.

(b) Tests. For the purpose of determining
the degree of .fire resistance afforded, the
materials of construction listed in this Chapter
shall be assumed to have the fire-resistance
ratings indicated. Only material or assembly
of materials of construction tested in accord-
ance with the requirements set forth in ASTM
Standard E-119 shall be rated for fire resist
ance in accordance with the results of such
tests, provided that it also meets the perform-
ance standards as specified im Section 111.

(c) Lath. Gypsum lath shall be at least
three-eighths (3g) inch in thickness and shall

be perforated with holes at least three-fourths

(34) inch in diameter, except where plain or
a Type X lath or fire resistive gypsum lath is
required. Perforated gypsum lath shall have one
hole for not more than each sixteen (16) square
inches of lath surface. Application shall be as
specified in Chapter 47.

(d) Plaster. Plaster shall be gypsum or
portland cement plaster at least one-half (Y2)
inch thick and shall conform to Chapter 47.

(e) Concrete.

1. Grade A concrete is concrete in which
at least 60 per cent of the coarse ag-

43-1

gregate consists of pumice, limestone,
calgregate consists of pumice, lime-
stone, calcareous gravel, trap rock, blast
furnace slag, or burned clay or shale.

2. Grade B concrete is concrete in which
at least 60 per cent of the coarse ag-
gregate consists of granite, sandstone,
cinders, or a mixture of any of these
aggregates with aggregates for Grade
A concrete.

3. Grade C concrete is any concrete not
classed as Grade A or B.

4. Light weight aggregate concrete is con-
crete in which the aggregate is a rotory
kiln expanded shale aggregate. The
maximum permissible unit weight shall
be one hundred and ten (110) pounds
per cubic foot.

5. Where the classification is in doubt,
concrete shall be assumed to be Grade
C unless tests on the aggregates by an
approved agency prove otherwise.

(f) Pneumatically Placed Concrete. Pneu-
matically placed concrete without coarse aggre-
gate shall be classified as Grade A, B or C con-
crete in accordance with the aggregate used.

Section 4302. PROTECTION OF STRUCTURAL
MEMBERS

(a) Protective Coverings.

1. Thickness of Protection. The thickness
of fire-resistive materials for protection
of structural members shall be at least
that set forth in Table No. 43-A, except
as modified in this Section. The figures
shown shall be the net thickness of
the protecting materials and shall not
include any holiow space back of the
protection.



(b)

Unit Masonry Protection. Unit masonry
protection for metal columns shall have
metal ties embedded in each transverse
joint, where joints are more than six-
teen (16) inches apart, and shall be
spaced not more than sixteen (16)
inches in other cases. Soffit tile pro-
tecting beam and girder flanges shall
be secured to the flange. Metal ties

shall have a cross-sectional area equal .

to that of No. 8 gauge wire.

Reinforcement for Cast-in-Place Pro-
tection. Cast-in-place protection for
metal structural members shall be re-
inforced at the edges of such mem-
bers with wire or mesh with a maxi-
mum spacing of six (6) inches wound
around or attached to the member.
The sum of the .cross-sectional area in
each direction shall be at least 0.025
square inches per foot.

Embedment of Pipes. Conduits and
pipes shall not be embedded within
the required thickness of fire protec-
tion of structural members.

Column Jacketing. Where the fire-
resistive covering on columns is ex-
posed to injury from moving vehicles,
the handling of merchandise, or by
other means, it shall be jacketed to a
minimum height of six (6) feet from
the floor with an adequate protective
covering.

Ceiling Protection. Where a ceiling is
used for fire protection of floors or
roofs, the construction and their sup-
porting structural members (beams and
girders) need not be individually fire
protected except where such members
support loads from more than one
floor or roof. Ceilings shall be continu-
ous, but may have openings for incom-
bustible pipes, ducts, and electrical
outlets. The areas of pipes and outlet
openings through the ceiling shall ag-
gregate not more than one hundred
(100) square inches in each one hun-
dred (100) square feet of ceiling area.
All duct openings in such ceiling, shall
be protected by approved fire dampers.
(See Chapter 52).

Protected Members.

Attached Metal Members. The edges of
lugs, brackets, rivets, and bolt heads
attached to structural members may
extend to within one (1) inch of the
surface of the fire protection.
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2. Reinforcing. Thickness
for concrete or masonry reinforcement
shall be measured to the outside of the
reinforcement, except that stirrups and
ties may project not more than one-
half (%) inch into the protection.

3. Studs and Joists. Studs and joists are
not required to have individual protec-
tion when part of an assembly which
has a fire-resistive rating.

(c) Fire Protection Omitted. Fire protection
may be omitted from the bottom flange of
lintels, shelf angles, or plates that are not a
part of the structural frame.

Section 4303. WALLS AND PARTITIONS

(a) General. Fire-resistive walls and parti-
tions shall have the ratings set forth in Table
No. 43-B.

(b) Combustible M e m be r s. Combustible
members framed into a wall shall be protected
at their ends by at least one-half the required
fire-resistive thickness of such wall.

(c) Fire-Stopping. See Chapter 25.-

Section 4304. FLOORS AND CEILINGS

(a) General. Fire-resistive floors or ceilings
shall have the ratings set forth in Table No.
43-C.

(b) Ceilings. Where a ceiling of lath and
plaster or wallboard as approved for one-hour
fire-resistive construction as specified in this
Chapter is used below slabs or structural mem-
bers not otherwise required to be protected by
such a ceiling, the required thickness of slab
and fire protection of structural members may
be reduced one-half (¥2) inch but in no case
shall the slab thickness be less than two (2)
inches.

(¢) Unusable Space Above or Below. In
one-hour fire-resistive construction the ceiling
may be omitted over unusable space, and floor-
ing may be omitted where unusable space oc-
curs above.

(d) Fire-Stopping. See Chapter 25.
Section 4305. FIRE-RESISTIVE ASSEMBLIES
FOR PROTECTION OF OPENINGS
(a) General. Fire assemblies, wherever speci-

fied in this Building Code shail meet the re-
quirements of this Chapter.

of protection -
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to a dishwasher connection of a disposer, or a baffled
sink tailpiece after going through o looped connec-
tion, the loop of which shall be at least as high as
the underside of the sink counter.

5009.2. Clear Water Wastes. Water lifts, ex-
pansion tanks, cooling jackets, sprinkler systems, drip
or overflow pans, or similar devices which waste clear
water only shall discharge into a sump, or drain into
a trapped fixture. For requirements for draining re-
lief outlet wastes, see Section 5010.6.1.

When drip pans under cooling coils having a
capacity in excess of 3 tons of refrigeration dis-
charge to the sanitary drainage system, the discharge
shali be through an air break into a specially provided
trapped receptor. The discharge line from pans under
cooling coils of three tons or less shall be at least
three-fourths (3/4) inch size and may discharge
through an approved fitting into a sink tailpiece or a
washing machine stand pipe. A bathtub overflow may
be used to drain such pans through an approved
fitting, provided permanent access of ample size im-
mediately back of such connection is provided.

5009.3. Special Waste Pipes. Acid or alkaline
wastes harmful to normal drainage-piping materials
shall be neutralized or otherwise rendered harmless
before discharge to the drainage system. All waste
pipes, fittings, traps, and connections from fixtures to
the neutralizing device shall be of materials especial-
ly suited to resist damage by such wastes.

5009.4. Pools. Wastes from scum gutter

drains, skimmer drains, or deck drains serving walks
around pools shall discharge as an indirect waste.

Section 5010. WATER SUPPLY AND DISTRIBUTION.
5010.1. Quality of Water Supply.
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5010.1.1. Potable Water. All premises intended
for human habitation or occupancy shall be provided
with potable water.

5010.1.2." Nonpotable Water. Nonpotable
water may be used for irrigation, cooling or industrial
uses where it cannot contaminate or pollute water or
food products intended for human consumption, for
flushing water closets and urinals, and for other pur-
poses not requiring potable water; provided, how-
ever, that non-potable water shall be reasonably safe-
guarded to prevent its use for drinking, culinary, and
other domestic purposes.

5010.2. ldentification of Piping. Al piping
conveying non-potable water shall be adequately and
durably identified by a distinctive green colored paint
with one (1) inch white paint banding around pipe at
four (4) foot intervals so that it is readily distinguish-
ed from piping carrying potable water.

5010.3. Protection of Potable-Water Supply.

5010.3.1. Backflow. The water distribution
system shall be protected against backflow. Every fix-
ture-supply pipe shall be protected from backflow
by having the opening from which the water flows
spaced a distance above the flood-level rim of the
receptacle into which the water flows sufficient to pro-
vide an air gap of at least twice the diameter of the
effective opening. Where it is not possible to provide a
minimum air gap, the fixture shall be equipped with
an accessibly located backflow preventer complying
with this Section. The type of backflow preventer
used shall be based on the degre> of hazard.

Where it is not possible fo provide either a mini-
mum air gap or backflow preventer, as may be the
case in connection with cooling jackets, condensers, or
other industrial or special appliances, other approved
means of protection shall be provided.



TABLE 5010.3.1.
MINIMUM AIR GAPS FOR GENERALLY USED PLUMBING FIXTURES

Minimum Air Gap
Fixture Wh -
en not
uffectec??)v V\l/)h‘an G”Ede;
near wall ! y near wall
Lavatories with effective openings not
greater than 1/2 inch diameter . . . . . . . ... .. 1.0 1.50
Sink, laundry trays, and gooseneck bath
faucets with effective openingsnot . . . . . . . . .. 1.5 2.25
greater than 3/4 inch diameter
Overrim bath fillers with effective
openings not greater than 1 inch
diameter . . . . ... 2.0 3.00
Effective openings greaterthan linch . . . . . ... ... (3) (4)

1. Side walls, ribs, or similar obstruction do not af-
fect the air gaps when spaced from inside edge of
spout opening a distance greater than three times
the diameter of the effective opening for a single
wall, or a distance greater than four times the
diameter of the effective opening for two inter-
secting walls.

2. Vertical walls, ribs, or similar obstruction extend-
ing from the water surface to or above the hori-

5010.3.2. Backflow Preventers. Backflow pre-
venters shall be installed with any supply fixture, the
outlet end of which may at times be submerged, such
as hose and spray, direct flushing valves, aspirators
and under-rim water supply connections to a plumb-
ing fixture or receptacle in which the .surface of the
water in the fixture: or receptacle is exposed at all
times to atmospheric pressure.

Backflow preventers shall be installed between
the control valve and the fixture so it will not be
subjected to water pressure, except the back pressure
incidental to water flowing to the fixture.

Backflow preventers shall not be installed on
inlet side of control valve.

Backflow preventers shall be made of corrosion
resistant material of design and proportions which
will not deteriorate or deform under reasonable serv-
ice conditions.

5010.4. Separate Trenches. The underground
water service pipe and the building drain or build-

ing sewer shall be not less than ten (10) feet apart

horizontally and shall be separated by undisturbed or
compacted earth except when installed in open utility
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zontal plane of the spout opening require greater
air gap when spaced closer to the nearest inside
edge of spout opening than specified in note 1
above. The effect of three or more such vertical
walls or ribs has not been determined. In such
cases, the air gap shall be measured from the top
of the wall.

3. 2 x effective opening.

4. 3 x effective opening.

tunnels. When this condition cannot be met, relief
from this Section may be requested from the Depart-
ment by setting forth in writing the reasons why such
conditions cannot be met and the details of the pro-
posed alternate. :

5010.5. Pumps and Other Appliances. Water
pumps, tanks, filters, softeners, and all other appli-

“ances and devices shall be protected against con-

tamination.

5010.6. Water Supply Tanks. Potable water-
supply tanks shall be properly designed to prevent
contamination and the entrance of foreign materials
or insects into the water supply. Soil or waste lines
shall not pass directly over such tanks. Interior of
tanks shall be accessible.

5010.6.1. Pressure Tanks, Boilers, and Relief
Valves. If the discharge or waste from such equip-
ment is connected by piping to the drainage system,
it shall be connected as an indirect waste.

5010.6.2. Cleaning, Lining, Painting, or Re-
pairing Water Tanks. A potable-water-supply tank
used for domestic purposes shall not be lined, painted,
or repaired with any material which will affect either

Fa
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the taste or the potability of the water supply when
the tank is returned to service. Tanks shall be dis-
connected from the system during such operation to
prevent any foreign fluid or substance from entering
the distribution piping.

5010.6.3. Water-Supply Tanks (House
Tanks). When the water pressure from the City mains
during flow is insufficient to supply all fixtures freely
and continuously, the rate of supply shall be supple-
mented by a gravity house tank or booster system.

5010.6.4. Overflow for Water-Supply Tanks.
Overflow pipes for gravity tanks shall discharge
above and within six (6) inches of a roof or catch
basin or shall discharge over an open, water-supplied
sink. Adequate overflow pipes shall be provided and
properly screened against the entrance of insects and
vermin.

5010.6.5. Tank Supply. The water supply inlet
within the tank shall be at an elevation not less than
is required for an air gap in an open tank with over-
flow, but in no case shall the elevation be less than
four (4) inches above the overflow.

5010.6.6. Drains. Water-supply tanks shall be
provided with valved drain lines located at their low-
est point and discharged as an indirect waste or as
required for overflow pipes in paragraph 5010.6.4.
Each tank shall be provided with a drain pipe the
diameter of which shall be not less than given below.

Drain pipe Tank Capacity
(inches) (gallons)

1 Up to 750
11/2 751 to 1500
1501 to 3000
1/2 3001 to 5000
5001 to 7500
Over 7500
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Each drain line shall be equipped with a valve
of the same diameter as the pipe.

5010.7. Materials.

5010.7.1. Water-Distributing Pipe, Tubing
and Fittings. Materials for water-distributing pipes
and tubing shall be brass, copper, lead, cast iron,
wrought iron, open-hearth iron, steel, or stainless steel
piping, Grade 409, Schedules G & H, with appropri-
ate approved fittings. All threaded ferrous pipe and
fittings shall be galvanized (zinc-coated) or cement
lined. When used underground in corrosive soil, all
terrous pipe and fittings shall be coal tar enamel
coated and the threaded joints shall be coated and
wrapped after installation. See Section 5020.

5010.7.2. Water Service Pipe. All of the ma-
terials approved in 5010.7.1 may also be used for
water service pipe.

5010.8. Allowance for Character of Water.
When selecting the material and size for water-supply
pipe, tubing, or fittings, due consideration shall be
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given to the action of the water on the interior and
of the soil fill or other material on the exterior. No
material that would produce toxic conditions in a
potable-water system shall be used for piping, tubing,
or fittings.

5010.9.1. Water-Supply Control. A main shut-
off valve on the water-service pipe shall be provided
near the curb and an accessible shut-off valve with
a drip valve shall be provided inside near the en-
trance of the water-service pipe into the building.

5010.9.2. Tank Controls. Supply lines taken
from pressure or gravity tanks shall be valved at or
near their source.

5010.9.3. Separate Secondary Valves. Sep-
arate valves, always accessible, shall be provided for
each hot and cold-water riser. A separate hot and
cold-water valve shall be provided controlling each
group of fixtures in each dwelling unit or group of
fixtures in one room.

EXCEPTION: Separate secondary valves shall
not be required in single-family houses.

5010.9.4. Individual Controls. Individual con-
trols shall be provided for all water closets and for
any fixture isolated from a group.

5010.9.5. Draining of Water Pipes. Water
pipes shall be graded or pitched so that the entire
system or parts thereof can be drained. Sill-cocks
shall be provided with stop and waste valves to facili-
tate winter draining.

5010.9.6. Line Valves. Valves in the water-sup-
ply distribution system, except those immediately con-
trolling one fixture supply, when fully opened shall
have the cross-sectional area of the smallest orifice or
opening through which the water flows at least equal
to the cross-sections area of the nominal size of the
pipe in which the valve is installed.

5010.10. Water Distribution Piping.

5010.10.1. Water-Service Pipe. The water-
service pipe from the street main to the water-dis-
tribution system for the building shall be of sufficient
size to furnish an adequate flow of water to meet the
requirements of the building at peak demand; and in
no case shall be less than three-fourths (3/4) inch
nominal diameter.

it flush valves or other devices requiring a high
rate of water flow are used, the water-service pipe
shall be designed to supply this flow but shall be at
least one (1) inch in size. Water-service pipe of cop-
per tubing shall be no lighter than Type L.

5010.10.2. Demand Load. The demand load
in the building water-supply system shall be based on
the number and kind of fixtures installed and the
probable simultaneous use of these fixtures.

5010.10.3. Procedure in Sizing Water-Dis-
tribution System. The size of the water-distribution



system shall conform fo good engineering practice.
However, at least three-fourth (3/4) inch pipe shall
be used for any portion of the potable water dis-
tribution piping supplying more than one bathroom
group of 3 fixtures. -

5010.10.4. Size of Fixture-Supply Pipe. The
minimum size of a fixture-supply pipe shall be as
set forth in Table 5010.10.4.

Table 5010.10.4
TYPE OF FIXTURE

Pipe Sizes
(inches)
Bathtubs . . . ... .. ... ........ 1/2
Combination sink andtray . . . . . . . ... 1/2
Drinking fountain . . . . . ... ... .... 3/8
Dish washer (domestic) . . . . ... ... .. 1/2
Kitchen sink, residential . . . . . . .. .. .. 1/2
Kitchen sink, commercial . . . .. .. . ... 3/4
lavatory . . . ... ... oo 3/8
Laundry tray 1, 2 or 3 compartments . . . . 1/2
Shower (singlehead) . . . . . .. ... ... 1/2
Sinks (service,slop) . . . ... .. ... ... 1/2
Sinks, flushingrim. . . . ... .. .. .... 3/4 .
Urinal (flushtank). . . .. ... ... . ... 1/2
Urinal (direct flushvalve) . . . . . . . . ... 3/4
Water closet (tank type) . . . . . ... ... 3/8
Water closet (flush valve type) . . . . . . .. 1
Hose bibbs and sill cocks . . . . . .. .. .. 1/2

For fixtures not listed the minimum supply branch may
be made the same as for a comparable fixture.

5010.10.5. Minimum Pressure. Minimum, fair-
ly constant, service pressure at the point of outlet dis-
charge shall be not less than eight (8) pounds per
square inch for all fixtures except for direct flush-
valves, for which it shall be not less than 15 pounds
per square inch, and except where special equipment
is used requiring higher pressures. In determining the
minimum pressure, allowance shall be made for the
pressure drop due to friction loss in the piping system
during maximum demand periods.

5010.11. Auxiliary Pressure.

Supplementary Tank. If the residual pressure
in the system is below the minimum allowable at
the highest fixture when the flow in the system is ot
peak demand, an automatically controlled pressure
tank oy gravity tank shall be installed, of sufficient
capacity to supply sections of the building instalia-
tion which are too high to be supplied directly from
the public water main.

Booster Pump. When a booster pump is used
on an auxiliary pressure system and the possibility
exists that a pressure of five (5) pounds per square
inch or less may occur on the suction side of the
pump, there shall be installed a low-pressure cut-off
on the booster pump to prevent the creation of nega-
tive pressures on the suction side of the water system.
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5010.12. Street Pressures. When the street
main has a wide fluctuation in pressure during the
day, the water-distribution system shall be designed
for the minimum pressure available.

5010.13. Hazard and Noise. Where waler
pressures are excessive, air chambers or other ap-
proved mechanical devices shall be provided to re-
duce water hammer or line noises to an extent that
no pressure hazard to the piping system will exist.

5010.14. Hot-Water Distribution. The sizing of

the hot water distribution piping shall conform to

"good engineering practice.

5010.15. Safety Devices.

5010.15.1. Pressure Relief Valves, Temper-
ature Relief Valves, and Combination Temper-
ature and Pressure Relief Valves. Pressure relief
valves, temperature relief valves, and combination
temperature and pressure relief valves of the thermo-
static self-closing type shall be placed on all water
heaters installed on closed water systems. The pres-
sure side shall be set to relieve at a minimum of 165
pounds per square inch. The temperature side shall
be set to relieve at 200° F, and shall be capable of
discharging sufficient hot water to prevent any further

rise in temperature.

5010.15.2. Approvals. Pressure relief valves,
temperature relief valves, and combination temper-
ature and pressure relief valves which meet the re-
quirements of this Chapter shall be considered ac-
ceptable provided each valve has a metallic plate
stamped or etched with manufacturer’s rated relief
discharge capacity. Relief valve capacity shall be
equal to or greater than the rated Btu input of the
heater or heat exchanger.

5010.15.3. Vacuum Relief. Copper tanks other
than spherical tanks shall be provided with vacuum-
relief valves.

5010.15.4. Relief-Valve Location. Extended

thermostdtic self-closing type combination temper-
ature-presstre Pelief valves shall have the element
placed in the tank within six (6) inches of the top.
Valves without extended element shall be placed di-
rectly above the tank on the hot water side and not
more than three (3) inches away from such tank.
Vacuum-relief valves shall be placed as close to the
tanks as possible. There shall be no check or shut-off
valve between a relief valve and the heater or tank
for which it is instailed.

5010.15.5. Relief Outlet Wastes. The outlet of
a pressure relief valve, a temperature relief valve, or
a combination temperature and pressure relief valve

shall not be connected to the drainage system as a -

direct waste. The discharge pipe from pressure relief
valves, temperature relief valves, and combination
temperature and pressure relief valves shall be piped
and turned down to drain into a sump or into a
plumbing fixture.
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5010.15.6. Size of Relief Outlet Waste. The
cross-sectional area of the relief outlet waste shall be
equal to or greater than that of the valve discharge
outlet.

5010.16. Water Used for Cooling. Water used
for cooling of equipment or similar purposes shall
not be returned to the potable water distributing
system. When discharged to the building drainage
system, the waste water shall be discharged through
an indirect waste pipe or air gap.

- Section 5011. DRAINAGE SYSTEM.

5011.1. Materials. Pipe, tubing and fittings
for drainage systems shall comply with the provisions
in Section 5003.

5011.1.1. Above-Ground Piping Within Build-
ings. Soil and waste piping for a drainage
system within a building shall be of not less
than service weight cast iron, galvanized
wrought iron, galvanized open hearth iron,
galvanized steel, stainless steel piping grade
409, Schedules G and H, lead, brass, copper
pipe or of copper tube. Plastic piping bearing
the markings NSF-DWV manufactured in ac-
cordance with commercial standards CS 270-
65 and CS 272-65 and installed in accordance
with practices set forth in the appendices in
those standards, may be used in group H, |
and J occupancies not exceeding two (2)
stories in height. See also Section 5003.

| (ORD. 1 — Jan. 1972) .

5011.1.2. Underground Drainage Piping
Within Buildings. All underground building drains
shall be of hub type cast iron, service weight or heav-
ier.

5011.2. Separate Trenches. The underground
water service pipe and the building drain or build-
ing sewer shall be not less than ten (10) feet apart
horizontally and shall be separated by undisturbed or
compacted earth except when installed in open utility
tunnels. When this condition cannot be met, relief from
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this Section may be requested from the Department by
setting forth in writing the reasons why such condi-
tions cannot be met and the details of the proposed
alternate.

5011.3. Sewer in Filled Ground. A building
sewer or building drain installed in filled or unstable
ground shall be of cast-iron soil pipe, except that
non-metallic drains may be laid upon an approved
concrete pad if installed in accordance with para-
graph 5011.2.

5011.4. Drainage Piping Installation. Connec-
tions to horizontal droinage branches shall be made
with combination Y and 1/8 bends, Y's, or long turn
TY’s. Horizontal drainage piping shall be installed at
a uniform slope not less than that permitted in Table
5011.4.

TABLE 5011.4.
MINIMUM SLOPES

Diameter of pipe Slope per foot
(inches) (inches)
1-1/4,1-1/2,2,2-1/2, 3 1/4
4,56,8 1/8
10,12, 15 1/16

5011.5. Fixture Units.

5011.5.1. Values for Fixtures. Fixture-unit
values as given in Table 5011.5.1. designate the rela-
tive load weight of different kinds of fixtures which
shall be employed in estimating the total load car-
ried by a soil or waste pipe and shall be used in
connection with the tables of sizes for soil, waste, and
drain pipes for which the permissible load is given in

terms of fixture units.

Rev. Feb. 1972



TABLE 5011.5.1
FIXTURE UNITS PER FIXTURE OR GROUP

Fixture type

Fixture-umt value
as load faciors

Minimum size of
trap (inches)

1 bathroom group consisting of water closet,
lavatory, and bathtub or shower stall.

Bathtub' (with or without overhead

shower) . . . . . . ...
Bethtub' . . . . . ...
Bidet . . . . . .. ... ...
Combination sink-and-tray . . . . . . ... ..
Combination sink-and-tray with food-

disposalunit . . . .. ... oL
Dental unit or cuspidor . . . . . ... ... ..
Dentallavatory . . . . .. ... ... ... ..
Drinking fountain . . . . . . ... ...
Dishwasher,” domestic. . . . . . . . . .. . ..
Floor drains’ . . . . . .. ... ... ... ..
Kitchen sink, domestic . . . . . . .. ... ...
Kitchen sink, domestic, with food-dis-

posalunit . . ... ...
lavatory . . . . . . .. L Lo

Lavatory, barber, beauty parlor . . . . . . ..
Lavatory, surgeon's . . . . . ... ...
Laundry tray (1 or 2 compartments) . . . . . .
Shower stall, domestic. . . . . .. ... .. ..
Showers (group) per head” . . .. ...
Sinks:"

Surgeon’s . . .. ... oL

Flushing rim (withvalve) . . . . .. .. ...

Service (Trap standard) . . . . .. ... ..

Service (PTrap). . . . . ... .. ... ...

Pot, scullery, ete.” . . . . . .. ... .. ...
Urinal, pedestal, syphon jet, blowout. . . . . .
Urinal, walllip. . . . .. ... .. ...
Urinal stall, washout . . . . . . ... ... ..
Urinal trough’ (each 2-foot section) . . . . . .
Wash sink’(circular or multiple), each

setof favcets . . . . . ... L
Water closet:

Tank-operated . . . . . .. ... ... ..

Valve-operated . . . . . .. ... ... ...

Tank water

closet . . . ... ..
Flushometer valve
water closet . . . . . . .
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Nominal . . . . .. ..

Separate traps . . . .

Nominal . . . . .. ..

Nominal . . . .. . ..

1%
1%
1%
1%

1%
1%

1%

1%
1%
1%
1%
1%
1%
1%
1%

1%

1%
1%,
1%

1%

'A shower head over a bathtub does not increase the fixture value.

"See pars. 5011.5.2 for method of computing unit value of fixtures not listed in table 5011.5.1 or for rating

of devices with intermittent flows.

*Size of floor drain shall be determined by the area of surface water to be drained.

4 . . .
Lavatories with 1¥- or 1%-inch traps have the same load value; larger P.O. plugs have greater flow rate.
For a continuous or semi-continuous tlow into a drainage system, such as from a pump, sump ejector, air condition-

ing equipment, or similar device, two fixture units shall be allowed for each gallon-per-minute of flow.
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© 5011.5.2. Fixtures not listed in Table 5011.5.1.
shall be estimated in accordance with Table 5011.5.2.

TABLE 5011.5.2

Fixture drain or Fixture unit

trap size value
11/4inchesand smaller. . . . ... ... 1
11/2inches. . . ... .. e e e e e e 2
2inches. . . . ... ... L. 3
2 1/2inches. . . . . N 4
3inches. . . ... ... ... ... .. 5
dinches. . . . ... ... ... ... .. 6

5011.6. Determination of Sizes of Soil and
Waste Piping. 5011.6.1. Maximum Fixture-Unit
Load. The maximum number of fixture units that may
be connected to a given size of building sewer, build-
ing drain, horizontal branch or vertical soil or waste
stack is given in Table 5011.6.1 and Table 5011.6.1A.

TABLE 5011.6.1.
BUILDING DRAINS AND SEWERS.

Maximum number of fixture units that may be connected
to any portion * of the building ‘drain or the building
sewer
Diameter
of pipe 1/16inch | 1/8inch 1/4 inch 1/2 inch
(inches) :
2....... 21 26
-21/2. 24 31
3....... **20 **27 **36
4....... 180 216 250
5....... 390 480 575
6....... 700 840 1,000
8....... 1,400 1,600 1,920 2,300
10....... 2,500 | 2,900 | 3,500 4,200
12....... 3,900 | 4,600 | 5,600 6,700

* — Includes branches of the building drain.
** — Not over 2 water closets.

All groups A through | occupancies shall have at least one

building drain and building sewer of not less than four

(4) inches.

TABLE5011.6,1A
HORIZONTAL FIXTURE BRANCHES AND STACKS

Maximum number of fixture units
that may be connected to:
Diameter Stack of Stack of {V\ore' than three stories
of pipe not more not more in height
(inches) ) ‘than 2 than 3
Any stories in stories in Total at 1
horizontal* height or height or T?’OI story or 1
fixture 2 branch 3 branch St:::k branch
branch intervals intervals interval
11/4 1 2 2 2 1
11/2 3 4 4 8 2
2 6 8 10 24 6
21/2 12 20 20 42 9
3 *+20 *+30 *+30 *4460 **16
4 160 240 240 500 90
5 360 540 540 1,100 200
) 620 930 960 1,900 350
8 1,400 2,100 2,200 3,600 500
10 2,500 3,800 5,600 1,000
12 3,900 -6,000 8,400 1,500

*Does not include branches of the building drain. Also minimum

size for food waste grinder is 2 inches.
**Not over 2 water closets.
***Not over 6 water closets.
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5011.6.2. Minimum Size of Soil and Waste
Stacks. No soil or waste stack shall be smaller than
the largest horizontal branch connected thereto.

Any structure on which a building drain is in-

stalled shall have at least one stack-vent or vent stack
carried full size through the roof which shall be not
less than three (3) inches in diameter or the size of
the building drain, whichever is the lesser.

The stack which vents a water closet on a build-
ing drain system at the greatest distance from the
building sewer shall be at least three (3) inches.

5011.6.3. Future Fixtures. When provision is
made for the future installation of fixtures, the fix-
tures provided for shall be considered in determining
the required sizes of drain pipes. Construction to pro-
vide for future fixture installation shall be terminated
with a plugged fitting or fittings at the stack and shall
be vented as required in Section 5012.

5011.6.4. Underground Drainage Piping. No
portion of the drainage system installed underground
or below a'basement or cellar floor shall be less than
two (2) inches in diameter.

5011.6.5. Offsets.

An offset in a vertical stack, with a change of
direction of 45° or less, may be considered a straight
vertical stack, provided the total number of fixture
units installed on the stack is 50 per cent or less than
the total allowed by column 2 of Table 5011.6.1A and
that no horizontal branch connected to the stack with-
in two (2) feet above or below the offset.

An offset of l45° or less in the stack, except as
permitted in paragraph immediately preceding, shall
be vented as required in paragraph 5012.14.

An offset above the highest horizontal branch is
an offset in the stack vent and shall be considered
only as it affects the developed length of the vent.

- In case of an offset in a soil or waste stack be-
low the lowest horizontal branch, no change in dia-
meter of the stack because of the offset shall be re-
quired if it is made at an angle of not greater than
45° 1t such an offset is made at an angle greater
than 45°, the required diameter of the offset and the
stack below it shall be as determined for a building
drain.

Stack with an offset at 45° or more shali be sized
as follows: .

1. The portion of the stack above the offset shall
be sized as for regular stack.

2. The offset itself, including fittings, shall be
sized as for a building drain, Table 5011.6.1.

3. The portion of the stack below the offset
shall be sized as a separate stack with the
fixture unit load attached to the upper por-
tion of the stack being considered as con-

Rev. Feb. 1972

50-22

necting to the lower portion of the stack in
one branch interval and shall be sized to
meet the requirements of column 2 or 3 and
4, Table 5011.6.1A. A relief vent for the

_ offset shall be installed as provided in Sec-
tion 5012.14.

5011.7. Sumps and Receiving Tanks. Build-
ing subdrains shall discharge into a sump or receiv-
ing tank with a gas-tight cover. Sewage shall be
lifted and discharged into the building sewer by
pumps, ejectors, or similarly efficient method. Sumps
or tanks shall either be automatically discharged or
be of sufficient capacity to hold the maximum ac-
cumulated sewage and waste for a period of not less
than 24 hours, provided that sewage shall be purged
from the sump at intervals not exceeding 12 hours.
Water-operated ejectors are prohibited.

An ejector shall be used on sumps serving one
or more water closets. The discharge pipe from the
sump pump shall be of adequate size to handle the
discharge from the pump, but in no event smaller
than the pump discharge. The size and design of a
sump pump shall be determined by the capacity of
the sump to be served, the discharge head, and the
discharge frequency.

A horizontal check valve shall be installed in each
pump discharge line. The discharge pipe from the
sump pump or ejector to the drainage system shall
be connected through a branch “Y* fitting. The drain
into which the sump pump or ejector discharges shall
be of sufficient size to receive the combined flow from
from the building and the sump pump or ejector. For
size of vents, see Section 5012.11.5.

Section'’5012. VENTS AND VENTING.

5012.1. Materials. Vent pipes shall be of |
cast iron, galvanized wrought iron, galvanized
open hearth iron, galvanized steel, stainless
steel piping grade 409,  Schedules G & H,
brass, copper, or lead conforming to provi-
sions of Section 5003. Plastic piping bearing
the markings NSF-DWV manufactured in ac-
cordance with commercial standards CS 270-
65 and CS 272-65 and installed in accordance
with practices set forth in the appendices in
those standards, may be used in group H, |
and J occupancies not exceeding two (2)
stories in height. See also Section 5003.

Fittings shall conform to the type of pipe
used, except that cast iron steam pattern or
galvanized malleable-iron fittings may be used

with threaded pipe. (ORD. 1 — Jan. 1972)

5012.2. Minimum Stack Vent. Any structure
on which a building drain is installed shall have at
least one stack-vent or vent stack carried full size
through the roof which shall be not less than three
(3) inches in diameter or the size of the building drain,
whichever is the lesser.
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5012.3. Protection of Trap Seals.

5012.3.1. Individual Vents. The seal of every
fixture trap in a plumbing system shall be protected
by a properly installed individual vent except as other-
wise provided in this Section.

5012.3.2. Stack Vents. Every soil or waste
stack shall be extended vertically as a stack vent to
at least six (6) inches above the flood level rim of the
highest fixture, then to the open air; or the stack vent
and vent stack shall be joined within the building at
least six (6) inches above the flood level rim of the
highest fixture with a single extension from the point
of joining to the open air.

5012.4. Vent Stacks. A vent stack or main vent
shall be installed with a soil or waste stack when-
ever back vents, relief vents, or other branch vents are
required to two or more branch intervals. The vent
stack shall terminate independently in the open air
outside the building or shall be connected with the
stack vent as prescribed in paragraph 5012.3.2 and
shall connect with the soil or waste stack through,
at, or below the lowest horizontal waste branch or
with the building drain.

5012.4.1. Extensions through Roof. Extensions
of vent pipes through a roof shall be terminated at
least six (6) inches above it and shall be properly
fiashed. Where a roof is to be used for occupancy,
the extensions shall be run at least six (6) feet above
the roof.

5012.4.2. Location of Vent Terminal. No vent
terminal from a drainage system shall be directly
beneath any door, window, or other ventilating open-
ing of the building or an adjacent building, nor shall
any such vent terminal be within twelve (12) feet
horizontally of such an opening unless it is at least
three (3) feet above the top of such opening.

5012.4.3. Extensions Through Wall. Vent ter-
minals extending through a wall shall be at least
twelve (12) feet horizontally from any building line.

They shall be turned to provide an opening down-
ward. They shall be effectively screened and shall
meet the requirements of paragraph 5012.4.2.

5012.4.4. Frost Closure. Where excessive vapor
creates a possibility of frost closure, the vent exten-
sion through a roof shall be at least three (3) inches
in diameter. When increasing the size of the vent
terminal, the change in diameter shall be made inside
the building.

5012.5. Vent Pipe Grades and Connections.

5012.5.1. Grades. Vent and branch vent pipes
shall be free from drops or sags and be graded and
connected to drip back to the soil or waste pipe or
vent stack by gravity.

5012.5.2. Connections to Soil or Waste Pipe.
Where vent pipes connect to a horizontal soil or
waste pipe, the vent shall be taken off. above the
center line of the soil pipe, and the vent pipe shall
rise vertically, or at an angle not more than 45°
from the vertical, to a point at least six (6) inches
above the flood level-rim of the fixture it is venting
before offsetting horizontally or before connecting to
the branch vent.

5012.5.3. Connection to Vent Stack. A con-
nection between a vent pipe and a vent stack shall
be at least six (6) inches above the flood level rim of
the highest fixture served by the vent. Horizontal vent
pipes forming branch vents, relief vents, circuit vents,
or loop vents shall be at least six (6) inches above
the flood level rim of the highest fixture served.

5012.6. Fixture Vents.

5012.6.1. Distance of Trap from Vent. Each
fixture trap shall have a protecting vent so located
that the slope and the developed length in the fixture
drain from the trap weir to the vent fitting are within
the requirements set forth in Table 5012.6.1.

TABLE 5012.6.1
DISTANCE OF TRAP FROM VENT

Permissible Length in Feet
Longturn TY or
Size of Fixture Drain Sanitary Tee Combination Y and
(Inches) 1/8 bend
1/4 inch 1/2 inch 1/4 inch 1/2 inch
Slope Slope Slope Slope
1 2 3 4 5

Ft. In Ft. In Ft In. Ft In

/4 . . .. ... ... ... 2 6 2 6 1 (] 1 0
V2 o 3 0 3 0 3 0 2 0
2. e 5 0 4 0 4 6 4 0
3. 6 0 6 0 6 0 6 0
4. . o 10 0 8 0 8 0 8 0
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5012.6.2 Vent Pipe Level. The vent pipe open-
ing from a soil or waste pipe, except for water clos-
ets and similar fixtures, shall not be below the top of
the dip of the trap.

5012.7. Common Vent. An individual vent in-
stalled vertically may be used as a common vent for
two fixture traps when both fixture drains connect with
a vertical or horizontal drain limited to five (5) foot
length, at the same level or at ditferent levels; pro-
vided the upper fixture drain is less than half the cross
sectional area of the vertical drain and the distance
between center lines of discharges in the vertical stack
shall be not less than 5 diameters of the pipe, and
the connections, slope, and length are within the limits
of paragraph 5012.6.1.

5012.8. Wet Venting.

5012.8.1. Single Bathroom Group. Single
bathroom group of fixtures may be installed on the
top or next lower floor with a drain from a back-
vented lavatory, kitchen sink or combination fixture
serving as a wet vent for a bathtub or shower stall
and for the water closet provided: 0

Not more than one fixture unit is drained into a
one and one-half (1 1/2) inch diameter wet vent or
not more than four fixtures units drain intoc a two
(2) inch diameter wet vent.

The horizontal branch connects to the stack or
drain at the same level as the water closet drain
when installed next to the top floor or at the same
level, or below water closet drain when installed on
the top floor.

5012.8.2 Bathroom Groups. Back to back on
top floor consisting of two lavatories and two bath-
tubs or shower stalls may be installed on the same
horizontal branch with a common vent for the lava-
tories and with no back vent for the bathtubs or
shower stalls and for the water closets, provided the
wet vent is two (2) inches in diameter.

5012.8.3 Multistory Bathroom Groups. On the
fower floors of a multistory building the waste pipe
from one or two lavatories may be used as a wet
vent for one or two bathtubs or showers provided:

The wet vent and its extension to the vent stack
is two (2) inches in diameter.-

Each water closet below the top floor is indi-
vidually back vented.

The vent stack is sized as follows:

Number of Wet Diameter of Vent

Vented Fixtures Stacks (Inches)
1or2 bathtyubsorshowers . . .. ... ... 2
3105 bathtubsorshowers. . . . . .. .. .. 21/2
6to 9 bathtubsorshowers., . . .. .. .. .. 3

10 to 16 bathtubs or showers. . . . . . . .. .. 4

EXCEPTION: In multistory bathroom groups,
wet vented in accordance with paragraph 5012.8.3,
the water closets below the top floor need not be in-
dividuaily vented if the two (2) inch waste connects
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directly into the water closet bend at a 45° angle to
the horizontal portion of the bend in the direction of
flow, or if a special stack fitting is used which con-
sists of a three (3) inch water closet opening and two
side outlets each one and one-half (1 1/2) or two (2)
inches in diameter, having their invert above the cen-
ter line of, but below the top of the three (3) inch
water opening.

Side inlet closet bends with inlet entering above
the invert and having a sanitary throat are permitted
only in cases where the fixture connecting thereto is
vented. In no case shall the inlet be used to vent a
bathroom group without being washed by a fixture.
Waste connections to lead closet bends are prohibited.

5012.9 Stack Venting. A group of fixtures con-
sisting of one bathroom group and a kitchen sink or

" combination fixture may be installed in a one-story

building or on the top floor of a building without
individual fixture vents except as indicated in para-
graph 5012.10 provided: each fixture drain connects
independently to the stack; the water closet and bath-
tub or shower stall drain shall enter the stack at the
same level and in accordance with the requirements
in paragraph 5012.6.1.

5012.10 Flooded Sewers. When a sink or com-
bination fixture connects to the stack vented bathroom
group, and when the street sewer is sufficiently over-
loaded to cause frequent submersion of the building
sewer, a relief vent or back vented fixture shall be
connected to the stack below the stack vented water
closet or bathtub.

5012.11 Circuit and Loop Vents.

5012.11.1 Battery Venting. A branch soil or
waste pipe to which two but not more than eight (8)
floor set water closets, pedestal urinals, trap standard
service sinks, shower stalls, or floor drains are con-
nected in battery, shall be vented by a circuit or loop
vent which shall take off in front of the last fixture
connection. The vertical portion of a circuit or loop
vent venting such battery of water closets may be used
as a drain for not more than 2 fixture units. In addi-
tion, lower floor branches shall be provided with a
relief vent taken off in front of the first fixture con-
nection. When other fixtures discharge above such
branch, each vertical branch shall be provided with
a vent,

5012.11.2. Dual Relief Vents. Two-circuit vent-
ed horizontal branches serving a total of not more
than eight (8) water closets (as indicated in para-
graph 5012.11.1) in the same branch interval shall
have a dual relief vent. Where the vents are joined,
the point of joining shall be at least six (6) inches
above the flood-level rim of the highest fixture con-
nected to either branch. When other fixtures dis-
charge above such branch, each branch shall be pro-
vided with a vent.

5012.11.3. Vent Connections. When the cir-
cuit, loop, or relief vent connection is taken off the
horizontal branch, the vent connection shall be taken
in a vertical line from the top of the horizontal branch.
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5012.11.4. Fixtures Connected Back to Back
or Side by Side In Battery. Fixtures connected to
one horizontal branch through a double TY or a sani-
tary tee, in a vertical position, may be installed on a
common vent for each two fixtures back to back or
side by side or double connection. The common vent
must be installed in a vertical position.

5012.11.5. Size of Vent. Sumps and receiving
tanks, except pneumatic ejectors, into which sewage
or other wastes are discharged shall be provided with
a vent of a size in accordance with Table 5012.16.6
and 5012.16.7.

5012.12. Pneumatic Ejectors. Pneumatic ejec-
tors shall have separate system of venting extending

* tfo the open air.

5012.13, Relief Vents. Soil and waste stacks in
buildings having maore than ten branch intervals shall
be provided with a relief vent at each tenth interval
installed, counting to begin at the top floor. The size
of the relief vent shall be equal to the size of the
vent stack to which it connects. The lower end of the
relief vent shall connect to the soil or waste stack
through a Y below the horizontal branch serving
such floor and the upper end shall connect to the vent
stack through a Y not less than three (3) feet above
the floor level.

5012.14. Venting Offsets.

5012.14.1. Venting Required. Ofisets in soil
or waste stacks, except as permitted in paragraph
5011.6.5 shall be vented as provided in paragraph
5012.14.2 or 5012.14.3.

5012.14.2. Separate Venting. Offsets may be
vented as two separate soil or waste stacks; namely,
the stack section below the offset, and the stack
section above the offset.

5012.14.3. Offset Reliefs. Offsets may be
vented by installing a relief vent as a vertical con-
tinuation of the lower section of the stack or as a
side vent connected to the lower section between the
offset and the next lower fixture or horizontal branch.
The diameter of the relief vent shall not be less than
the diameter of the main vent.

5012.15. Vent Headers. Stack-vents and vent
stacks may be connected into a common vent header
at the top of the stacks and then extended to the
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open air at one point. This header shall be sized in
accordance with the requirements of Table 5012.16.7,
the number of units being the sum of all units on all
stacks connected thereto and the developed length
being the longest vent length from the intersection at
the base of the most distant stack to the vent terminal
in the open air as a direct extension of one stack.

5012.16. Size and Length of Vents.

5012.16.1. Length of Vent Stacks. The length
of vent stack or main vent shall be its developed
length from the lowest connection of the vent system
with the soil stack, waste stack, or building drain to
the vent stack terminal if it terminates separately in
the open air; or to the connection of the vent stack
with the stack vent, plus the developed length of the
stack vent from the connection to the terminal in the
open air if the two vents are connected together with
a single extension to the open air.

5012.16.2. Length of Branch Vent Stacks.
The length of a branch vent shall be the developed
length from its connection with the vent stack or stack
vent to the fixture drain or horizontal soil or waste
branch served by the branch vent.

5012.16.3. Length of Stack Vent. The length
of a stack vent shall be the developed length from
the highest horizontal fixture branch connected to the
stack to the terminal of the stack vent in the open air.

5012.16.4. Size of Vent Stack. A vent stack
or main vent shall have a diameter of at least one-
half (1/2) the diameter of the soil or waste stack,
but in no case less than one and one-half (1 1/2)
inches, and depending on its developed length and
the number of fixture units installed on the soil or
waste stack, shall be in accordance with Table 5012.
16.7.

5012.16.5. Size of Relief Vent. The diameter
of a relief vent shall be not less than one and one-
fourth (1 1/4) inches nor less than one-half (1/2) the
diameter of the drain to which it is connected.

5012.16.6. Size of Circuit or Loop Vent. The
Diameter of a circuit or loop vent shall be not less
than one-half (1/2) the diameter of the horizontal soil
or waste branch or the diameter of the vent stack,
whichever is the smaller. See Table 5012.16.6.



TABLE 5012.16.6 "y
HORIZONTAL CIRCUIT AND LOOP VENT SIZING TABLE =
. . Diameter of circuit or loop vent
Line ?vczlstzr ipe T:lf;re g 2 » 21/2" 3" 4" i«
No. diametperp Number not 1172 l ! L 3
(inches) exceeding Horizontal length, not exceeding
(feet)
1 11/2 10 20 -~ - -- - -
2 2 12 15 40 - --- - -
3 2 20 i0 30 - -- -- -
4 3 10 - 20 40 100 - -
5 3 30 - -- 40 100 - ---
6 3 60 -- -- 16 80 - -
7 4 100 - 7 20 52 200 ---
8 4 200 -—- 6 18 50 180 -
9 4 500 - - 14 36 140 . -
10 5 . 200 --- --- --- 16 70 200
1 5 1100 L - - 10 40 140
5012.16.7. Size of Vent Piping. The size of total of fixture-units connected thereto as provided £
vent piping shall be determined from its length and in Table 5012.16.7. o
TABLE 5012.16.7
SIZE AND LENGTH OF VENTS . il
Size of i Diameter of Vent required (inches) kS
Soil or Fixture
g::'f(e Corl‘l::;ed 11/4 11/2 | 2 l 21/2 3 4 | 5 | -] I 8 ke
(Inches) Maximum length of Vent (Feet)
1 1/4 2 30 - .
1172 8 50 150 .
1 1/2 10 30 100 - --- -—- - - - ---
2 12 30 75 200 - - - - - ¥
2 20 26 50 150 --- -—- --- - - ---
2 1/2 42 - 30 100 300 --- -—- - --- --- o
3 10 - 30 100 200 600 - - --- -
3 30 - - 60 200 500 - -- --- - £3
3 60 - -- 50 80 400 - --- -- - ;
4 100 - - 35 100 260 1000 - --- - ®
4 200 - --- 30 Q0 250 900 - -- ---
4 500 - - 20 70 180 700 - - - k
5 200 - - -~ 35 80 350 1000 - - g
5 500 - - - 30 70 300 900 --- - e
5 1100 - --- - 20 50 200 700 --- --
6 350 - --- - 25 50 200 400 1300 -
6 620 - - -- 15 30 125 300 1100 -
6 960 - --- -- - 24 100 250 1000 -
6 1900 - --- --- --- 20 70 200 700 -
8 600 - - --- - - 50 150 500 1300
8 1400 -—- --- - -—- - 40 100 400 1200
8 2200 - --- --- - --- 30 80 350 1100
8 3600 - --- - - --- 25 60 250 800
10 1000 -- --- - - --- - 75 125 1000
10 2500 --- --- - - --- --- 50 100 500
10 3800 - --- - - --- - 30 80 350
10 5600 - --- --- - --- - 25 60 250
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5312.16.7.1. How to Compute Vent Stack
Sizes. Vent stack A has 140 fixture units connected
to it. If this vent stack were carried independently
through the roof, its total length would be seventy-
six {76) feet. Table 5012.16. 7 shows that a seventy-
six (76) foot length would require two and one-half
{2 1/2) inch pipe.

The same vent stack connected to the header has
o total length of 86 feet. This still requires two and
one-half (2 1/2) inch pipe.

Vent stack B has 170 fixture units connected and
has a total length of 101 feet if carried through the
roof. This would require three (3) inch pipe, according
o the iable. The same vent stack connected to the
header will have a length of 109 feet, and still re-
quire three (3) inch pipe.

Vent stack C, with a total connected load of
220 fixture units and a developed length of 96 feet
to the header, should be sized three (3) inches.

Vent stack D, with a connected load of 150
fixture units and a developed length of 60 feet if
carried through the roof would require 2 1/2 inch
pipe. The same vent stack connected to the header,
with a developed length of 64 feet, will require the
same diameter of pipe.

In grouping the various vent stacks, the first
portion of the horizontal header, which provides air
circulation for vent stack A, may be sized 2 1/2 inches.
The next portion of the header, which includes vent
stacks A and B, has a total connected fixture load
of 310 fixture units and a total developed length of
124 feet. This portion may be sized 3 inches in
diameter.

The portion of the header between stacks C and
D will have a total developed length of 149 feet
with a total connected load of 530 fixture units. This
portion of the header will be sized 4 inches.

The balance of the header, including that portion
of the vent stack through the roof, will be based on
a total developed length of 178 feet with a total
connected load of 630 fixture units. Required here is a
4 inch diameter pipe.

The four (4) inch main vent through the roof will
provide sufficient air to balance the drainage and
venting system for the total number of fixture units
as shown on the various vent stacks. The sizes given
provide for the air distribution necessary for all of
the soil stacks.

This same method shall be used in determining
vent stack sizes for any installation, however complex.

5012.17. Combination Waste-and-Vent
System.

5012.17.1. Where Permitted. A combination
waste-and-vent system shall be permitted only where
structural conditions preclude the installation of a
conventional system as otherwise provided in this
Code.
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5012.17.2. Limits. A combination waste-and-
vent system is limited to floor drains and sinks. It
consists of an installation of waste piping in which
the trap of the fixture is not individually vented.
Every waste pipe and trap in the system shall be at
least two pipe sizes larger than the size required in
Section 5011.

Section 5013. STORM DRAINS.
5013.1. General.

5013.1.1. Drainage Required. Roof and paved
areas, yards, courts and courtyards, shall be drained
into a storm-sewer system or a combined-sewer system
where such systems are available. When a required
area drain is discharged into a building drain or
building subdrain, an interceptor shall be installed
prior to connection to any part of the building sani-
tary drainage system. An interceptor shall also be re-
quired prior to any pumping device. Permission to use
the sanitary sewer for drainage other than sewage
shall be obtained from the Department.

5013.1.2. Traps. Leaders and storm drains,
when connected to a combined sewer, shall be
trapped. When the sewage and storm water drain-
age are combined within the building, one trap on
the main storm drain of the building may serve.

5013.1.3. Expansion Joints. Expansion joints
or sleeves shall be provided where required due to
temperature variations or other physical conditions.

5013.1.4. Subsoil Drains. Where subsoil drains
are placed under the cellar or basement floor or are
used to encircle the outer building walls, they shall be
made of open-jointed, horizontally split, perforated
clay tile, perforated bituminized fiber pipe, or asbestos
cement pipe not less than three (3) inches in diameter.
When the building is subject to backwater, the sub-
soil drain shall be protected by an accessibly located
backwater valve. Subsoil drains may discharge into a
properly trapped area drain or sump. Such sumps do
not require vents.

5013.2. Materials.

5013.2.1. Inside Leaders, Leaders when placed
within a building or run in a vent or pipe shaft shall
be of cast iron, galvanized steel, galvanized wrought
iron, or galvanized open-hearth iron, brass, copper,
fead, or stainless steel piping grade 409, schedules
G and H.

5013.2.2. Outside Leaders. When outside lead-
ers are of sheet metal and connected with a building
storm drain or storm sewer, they shall be connected
to a cast-iron drain extending above the finish grade.

5013.2.3. Underground drains. Building storm
drains, when underground, shall be of cast iron soil

pipe.

5013.2.4. Building Storm Sewer. The building
storm sewer shall be of cast iron, vitritied clay, con-



crete, bituminized fiber, plastic pipe, or asbestos ce-
ment pipe.

5013.2.5. Combining Storm with Sanitary
Drainage. The sanitary and storm drainage system of
a building shall be entirely separate, except that
where a combined sewer is available the building
storm drain may be connected in the same horizontal
plane through a single Y fitting to the combined drain
or sewer at least ten (10) feet downstream from any
branch to the building drain or from any soil stack.

5013.2.6. Double Connections of Storm
Drains. Where it is necessary to connect the sanitary
and storm drains on both sides of the combined
sewer, single Y's shall be used and the requirements
of paragraph 5013.2.5, relotive location of connec-
tions, shall also apply to this paragraph.

5013.3. Size of Leaders and Storm Drains.

5013.3.1. Vertical Leaders. Vertical leaders
shall be sized on the maximum projected roof area,
according to the following table unless the run off is
controlled by engineered weir-type drains:

TABLE 5013.3.1
SIZE OF VERTICAL LEADERS

Maximum projected
roof area (sq. ft.)

Diameter of leader or
conductor* (inches)

2 720

*The equivalent diameter of a square or rectangular
leader may be taken as the diameter of that circle
which may be inscribed within the cross-sectional area
of the leader.

5013.3.2. Building Storm Drains. The size of
the building storm drain or any of its horizontal
branches having a slope of one-half (1/2) inch or less
per foot, shall be based upon the maximum projected
roof area to be handled according to the following
table unless the flow is controlled by an engineered
system:

TABLE 5013.3.2
SIZE OF HORIZONTAL STORM DRAINS

Maximum projected roof area for drains for
various slopes

Diameter of drain

(inches) 1/8 inch 1/4 inch 1/2inch
Square feet Square feet Square feet

3 822 1,160 1,644
4 . ... 1,880 2,650 3,760
5 ... 3,340 4,720 6,680
6 5,350 7,550 10,700
8 .... 11,500 16,300 23,000
10.... 20,700 29,200 41,400
12 .. ... 33,300 47,000 66,600
15. ... 59,500 119,000

84,000
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5013.3.3. Size of Combined Drains and Sew-
ers. The size of the building drain and building storm
drain to the point of combining into one system shall
be as required for separate storm and sanitary
systems.

The size of the combined building drain or sewer
shall be determined from Table 5013.3.2 for storm
drains by obtaining, in the manner described below,
the drainage area equivalent of the fixture unit load
on the drain, except that in no case shall a combined
drain be less than four (4) inches in diameter or smaller
than the building storm or sanitary drain emptying in-
to it.

When the total fixture unit load on the combined
drain is less than 325 fixture units, the equivalent
drainage area in horizontal projection shall be
taken as 2,000 square feet. -

When the total fixture unit load exceeds 325
fixture units, each fixture unit shall be considered
the equivalent of 6.2 square feet of drainage
area.

5013.3.4. Values for Continuous Flow. Where
a continuous or semicontinuous discharge into the
building storm drain or building storm sewer from a
pump, air conditioning plant, or similar device occurs,
each gallon per minute of discharge shall be com-
puted as being equivalent to forty-eight (48) square
feet of roof area.

Section 5014. TESTS.

5014.1. Material and Labor for Tests. The
equipment, material, power, and labor necessary for
the inspections and tests required by this Chapter shall
be furnished by the plumber.

5014.2. Tests of Drainage and Vent Systems.
All the piping of the plumbing system shall be tested
with water or air.

5014.3. Methods of Testing Drainage and
Vent Systems.

5014.3.1. Water Pressure Test. The water pres-
sure test shall be applied to the drainage system, ex-
clusive of the building sewer, either in its entirety or
in sections. If applied to the entire system, all open-
ings in the piping shall be tightly closed, except the
highest opening, and the system filled with water to
point of overflow. If the system is tested in sections
each opening shall be tightly plugged except the high-
est opening of the section under test, and each section
shall be filed with water, but no section shall be
tested with less than a ten (10) foot head of water.
In testing successive sections at least the upper ten (10)
feet of the next preceding section shall be tested, so
that no joint or pipe in the building (except the upper-
most ten (10) feet of the system) shall have been
submitted to a test of less than ten (10) foot head of
water. The water shall be kept in the system, or in
the portion under test, for at least 15 minutes before
inspection starts; the system shall then be tight at all
points.
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5014.3.2. Water Flow Test. The building sewer

shall be tested with a flow test made by dumping,

within @ 2-minute period, two 5 gallon containers of
water into the open pipe at its upper end. The sewer
shall pass inspection where the water flows freely
from the lower end and no joint shows leakage.

5014.3.3. Air Test. The air test shall be made
by attaching an air compressor or testing apparatus
to any suitable opening, and, after closing all other
inlets and outlets to the system, forcing air into the
system until there is a uniform gage pressure of 5
pounds per square inch or sufficient pressure to bal-
ance a column of mercury ten (10) inches in height.

This pressure shall be held without introduction of

additional air for a period of at least fifteen (15)
minutes.

5014.4. Test of Water-Supply System. Upon’

completion of a section or of the entire water-supply
system, it shall be tested and proved tight under a
water pressure not less than the working pressure
under which it is to be used. The water used for tests
shall be obtained from the normal source of supply.

5014.5. Test of Interior Leaders or Down
Spouts. Leaders or downspouts and branches within a
building shall be tested by water or air in accordance
with paragraph 5014.3.1 or 5014.3.3.

5014.6. Test of Defective Plumbing. The
drainage system of any building, where there is
reason to believe that it has become defective, shall

be subjected to test or inspection.

Section 5020. STANDARDS.

Unless otherwise provided for in other portions
of this Chapter, applicable sections of any one of the
following standards shall apply:

Organization Title of Publication

USASI Cast-lron Threaded Drainage Fittings,

B16.12 - 1965

Cast-lron Screwed Fittings, 125 and
250 |b. B-16.4 - 1963

Cast-lron Soil Pipe and Fittings,
A 40.1-1935

Threaded Cast-Iron Pipe for Drainage,
Vent, and Waste Services, A40.5 -
1943

Malleable-Iron Screwed Fittings, 150
and 300 Ib. B16.3 - 1963 (Revision
and Consolidation of B16.3 - 1951
and B16.19 - 1951)

Welded Wrought-lron Pipe, Specifica-
tions for B36.2 - 1966 (ASTN -A72 -
1966)

Seamless Copper Pipe, Standard Sizes,
Specifications for H26.1 - 1967,
(ASTM B42 - 66)
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ASTM

Seamless Copper Water Tube, Specifi-
cation for H23.1 - 1967 (ASTM B88
- 66q)

Cast Bronze Fittings for Flared Copper
Tubes, B16.26 - 1967

Seamless Copper Tube, Specification
for H23.3 - 1967 (ASTM B 75-66)

Wrought Copper and Bronze Solder -
Joint Pressure Fittings B16.22 - 1963

Standard Strength Clay Sewer Pipe,
Specifications for A 106.3 - 1967

Cement-Mortar Lining for Cast-lron Pipe
and Fittings for Water, Specifications
for A21.4 - 1964 (AWWA - C104-
64)

Zinc-Coated (Galvanized) Wrough
Iron Sheets, Specifications for G8.8
- 1937 (ASTM - A163.36)

Pipe Threads B2.1 - 1945

Seamless and Welded Ferritic Stainless
Steel Tubing for General Service,
Spec. for (ASTM A268-64) B36.36-
1966

Standard Plumbing Diagrams

Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless
Steel Pipe for Ordinary Uses, Speci-
fications for, A 120 - 66

Welded Wrought-lron Pipe, Spec. for,
A 72-66. o

Seamless Brass Tube, Spec. for B135 -
67

Seamless Copper Pipe, Standard Sizes,
Spec. for B42 - 66

Seamless Copper Water Tube, Spec.
for, B88 - 66a

Seamless Copper Tube, Spec. for, B75
- 66

Standard Strength Clay Sewer Pipe,
Spec. for, C13 - 65T

Extra Strength Clay Pipe, Spec. for,
C200 - 65T

Concrete Sewer, Storm Drain, and Cul-
vert Pipe, Spec. for, C14 - 67

Joints for Circular Concrete Sewer and
Culvert Pipe, Using Flexible, Water-
tight, Rubber Gaskets, Spec. for,
C443 - 67



Rubber Gaskets for Cast Iron Soil Pipe
ond Fittings, Spec. and Tests for,
C564-65T

Zinc-Coated (Galvanized) Wrought-
Iron Sheets Spec. for A163- 66

Compression Joints for Vitrified Clay
Bell and Spigot Pipe, Spec. for,
C425 - 66T

Brass Plate, Sheet, Strip, and Rolled
Bar, Spec. for B36 - 67

Leaded Brass Plate, Strip, and Rolled
Bar, Spec. for B 121 - 66

Copper Sheet, Strip, Plate, and Rolled
Bar, Spec. for B 152 - 66

Solder Metal, Spec. for, B 32 - 66T

AWWA

Legend -
USASI —

ASTM —

AWWA, —

DMAPHCC—
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Coal-Tar Enamel. (Protective Coating)
7A.6-1940

United States of America Standards
Institute 10 East 40th Street, New
York, N. Y. 10016

American Society for Testing and
Materials 1916 Rice Street Philadel-
phia, Pa. 19103

American Water Works Association
No. 2 Park Avenue, New York, N.Y.
10016

Denver Metropolitan Association of
Plumbing, Heating, Cooling Contrac-
tors, 2727 West 6th Avenue, Denver,
Colo. 80204
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TABLE 50-A
PLACES OF ASSEMBLY -- Minimum Fixtures Required
Males *** Females ***
Number Water AS:::Z:N Number Water w:ﬁ:fit‘:i;:azlts:
are Served are Served

1- 30 1 1 1 0 1- 75 1 1 1
31- 60 1 1 1 1 76-200 2 1 - 2
61-100 1 1 1 2 201- 400 3 2 3
101-250 2 2 1 3 401- 600 4 2 4
251-425 2 2 2 3 601- 800 5 3 5
426- 600 2 2 2 4 801-1100 6 3 6
601-775 3 3 3 5 1101-1400 7 4 7
776-950 3 4 4 6 1401-1700 8 4 9
951-1125 4 5 5 6 1701-2000 9 5 11
1126-1300 4 5 6 7 2001-2300 10 5 13
1301-1500 5 6 7 8 2301-2600 11 6 15
1501-1700 5 7 8 9 2601-2900** 12 6 17

1701-1900 6 8 9 10

1901-2100 6 8 10 11

2100-2350 7 9 11 13 .

2351-2600* 7 10 12 14

No!\flz:ter Closett, Lavatories — Provide one (1) water closet and one (1) lavatory for each *« Lavatories — Provide one (1) lavatory for each additiona! six hundred (600) females, in

additional five hundred males in excess of two thousand six hundred (2600)

*Urinals — Provide one (1) urinal for each additional two hundred (200) males, or frac-
tion thereof, starting at two thousand six hundred (2600).

excess of two thousand nine hundred (2900).

***Service Sinks — Provide one (1) service sink per floor.
***Drinking Fountains - - Provide one (1) drinking fountain per floor except in places where

«*Water Closets — Provide one (1) water closet for each additional two hundred (200) te- food or drink is normally served and when approved by the Department.

males in excess of two thousand nine hundred (2900).




TABLE 50-B

TAVERNS, LOUNGES — Minimum Fixtures Required

Number Males*** Number Females***
of Water . - of Water :
Males Closets Lavatories Urinals Females Closets Lavatories
1-30 1 1 1 1-30 1 1
31-60 2 1 2 31-60 2 1
61— 90 2 2 3 61-90 3 2
91—-120 3 2 4 91-120 4 2
121—150 3 3 5 121-150 5 3
151—-180 4 3 6 151- 180 6 3
181—240 5 4 8 181—240 8 4
241-270 5 5 9 241- 270 9 5
271-300* 6 5 10 271-300*% 10 5
NOTES:

*Water Closets, Lavatories — Provide one (1) water closet and one (1) lavatory for each
additional sixty (60) males in excess of three hundred (300).

*Urinals — Provide one (1) urinal for each additional thirty (30) males in excess of three
hundred (300).
**Water Closets -- Provide one (1) water closet for each additional thirty (30) females in
excess of three hundred (300)

**Lavatories - - Provide one (1) lavatory for each addltlonal sn(ty (60) females in excess of
three hundred (300).

***Drinking Fountains - Provide one (1) drinking fountain per floor except in places where
food or drink is normally served, and when approved by the Department.

TABLE 50-C

DORMITORIES -- Minimum Fixtures Required

Males v Females

Water
Closets Closets

Lavatories Urinals Water Lavatories

1 for each | 1 for each | 1 for each 1 for each | 1 for each

10 12 25 8 12

NOTES:

1. Urinals — Provide one (1) urinal for each additional fifty (50) males in excess of one hun-
dred fifty (150).

2. Dental Lavatories Separate dental lavatories shall be provided in community toilet rooms
in a ratio-of one (1) for each fifty (50) persons.

3. Bath Tubs or Showers - - Provide one (1) bathtub or shower for each eight (8) persons.

For women's dormitories, additional bathtubs shall be installed at the ratio of one (1) for
each thirty (30) women. Over one hundred fifty (150) persons, add one (1) fixture for each
twenty (20) persons.

. Drinking Fountains  Provide one (1) drinking fountain for each seventy-five (75) persons

with a minimum of one (1) per floor.

. Laundry Trays  Provide one laundry tray for each fifty (50) persons. in excess of one

hundred (100) persons provide one (1) laundry tray or one (1) automatic laundry wash
ing machine for each additional fifty (50) persons.

. Service Sinks — Provide one (1) service sink for each floor,
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TABLE 50-D
DWELLING UNITS OR APARTMENTS -- Minimum Fixtures Required

Water . Bathtubs or Kitchen Garbage
Closets Lavatories Showers Sink Disposal
1 each 1 each 1 each 1 each 1 each
NOTES:
Laundry Facilities:

1. In addition, buildings with one or two dwelling units shall provide a capped rough in for a
laundry facility in each unit.

2. In buildings with 3 or more dwelling units or apartments, provide one (1) double laundry
tray for the first ten (10) units or apartments. In excess of ten (10) units or apartments,
provide one (1) double laundry tray or-one (1) automatic laundry washing machine for
each additional fifteen (15) units or apartments. Such equipment shall be accessible to all
units or apartments.

3. Location of laundry facilities and connections shall be approved by the Department.

TABLE 50-E

INDUSTRIAL, EMPLOYEES, PUBLIC BUILDINGS -- Minimum Fixtures Required

Males*** Females®**
Number Number
of of
Males (m’s?é Lavatories | Urinals Females (rll:st:{s Lavatories
1-10 1 1 0 1-10 1 1
11-30 1 1 1 11-30 2 1
31-60 2 2 1 31—-60 3 2
61-90 3 3 2 61— 80 4 2
91-120 4 3 2 81-100 5 3
121-15) 5 4 3 101-120 6 3
151-180 6 5 3 121-140 7 4
181-210 7 6 4 141-160 8 4
211-240%* 8 6 4 161-180%** 9 5
NOTES:

*Water Closets  Provide one (1) water closet for each additional thirty (30) males in ex-
cess of two hundred forty (240).

*Lavatories — Provide one (1) lavatory for each additional forty (4-0) males in excess of
two hundred forty (240).

*Urinals — Provide one (1) urinal for each additional sixty (60) males in excess of two hun-
dred forty (240).

**Water Closets — Provide one (1) water closet for each additional twenty (20) females in
excess of one hundred eighty (180).

**Lavatories -- Provide one (1) lavatory for each additional forty (40) females in excess of
one hundred eighty (180).

***Drinking Fountains — In addition, provide one (1) drinking fountain for each seventy-five
(75) persons with a minimum of one (1) for each floor.

***Service Sink  In addition, provide one (1) service sink for each floor.

50-33




TABLE 50-F

INSTITUTIONAL (Health) -- Minimum Fixtures Required****

Type of con Bathtubs Drinking Service
Water Lavatories with Showers Fountains .
Occupancy Closets or Showers e Sinks
1 for each
i i 1 for each
Nursing 1 for 1 for each 1 for Zgglonng unit
Department each 4 10 each
C lized - i 10 but not or
(Centralize patients patients ) less than depart-
Facilities) patients :
% % 1 per ment
floor
Individual 1 I cach 1 for
patient room o ?o om or each
or ward room 4 beds
« ward room
Waiting 1 each 1 each
Rooms sex sex
Employees (Same as Public) See Table 50-E
NOTES:
*Enclosed water closets for individual patient rooms or ward rooms shall be directly con-
nected to not more than two (2) patient rooms or ward rooms, serving not more than a
total of four (4) beds.
**Bubbler fountains shall not be connected to a water faucet or lavatory.
***Bed pan washers required.
«% »x |ndividual patient room or ward room facilities, as outlined in Note * shall
be mandatory with centralized water closets, lavatories and bath facilities
as optional.
Exception: Mental Hospitals.
TABLE 50-G
INSTITUTIONS (Penal) -- MINIMUM FIXTURES REQUIRED
Type of Water . . Bathtubs Drinking Service
Occupancy Closets Urinals Lavatories or Showers Fountains Sink
1 each 1 each 1 per
Cells 1 1 cell block cell block floor
floor floor
Exercise 1 1 1 o 1 each
Room area
Employees Same as Public See Table 50-E
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TABLE 50-H
INSTITUTIONAL (Nursery) -- Minimum Fixtures Required
Males Females
g:’:s‘:{s Lavatories Urinals (‘:’:’:s‘:; Lavatories
1 for 1 for 1 for 1 for 1 for
each 25 each 10 each 50 each 20 each 10

NOTES:

1
2.

3.

Bathtubs or Showers —-Provide one (1) bathtub or’ shower for each ten (10) persons.

Drinking Fountains - Provide one (1) drinking fountain for each fifty (50) persons with a
minimum of one (1) per floor. )

Service Sinks  Provide one (1) per unit or department.

TABLE 50-1

SCHOOLS AND OTHER PLACES- OF INSTRUCTION -- Minimum Fixtures Required

MALES FEMALES
Occupancy
(;‘ll:s‘:trs Lavatories Urinals g:::{s Lavatories
1 fo_r each L -
Elementary and 1 for 2 toilet 1 for 1 for 0!'I each
Junior High each 40 fixtures each 30 each 35 2 toilet
' (closets & fixtures
‘ urinals)
1 for each L N
1 for 2 toilet lfor = | 1 for or eac
All others fi ' 2 toilet
each 75 ixtures each 30 each 45 :
(closets & fixtures
urinals)

NOTES:
1. Showers Provide one (1) shower for each five (5) pupils of a gym or pool class.

2. Drinking Fountains Provide one (1) drinking fountain for each one hundred (100) pupils
but at least one (1) per floor.

3. Service Sinks - In addition, provide one (1) service sink on each floor.

TABLE 50-J

TEMPORARY FACILITIES-WORKING MEN -- Minimum Fixtures Required

SEE CHAPTER 5
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TABLE 50-K

ASSUMED OCCUPANT LOAD

Sec. 5007.18.2

Use or Occupancy Ba'sis for Deleron;i';iing Occupant
One (1) person for each seven (7) sq. A and
Arenas or Field ft. seating area projected horizontally. Table 50-A

Houses (Or fixed seating capacity).

i One (1) person for each thirty (30) sq. A and

Armories ft. of gross floor area. Table 50-A
One (1) person for each seven (7) sq. A and

Assembly Halis ft. seating area projected horizontally. Table 50-A
(Or fixed seating capacity).
Qne (1) person for each seven (7) sq. A and
Auditoriums ft. seating area projected horizontally. Table 50-A
(Or fixed seating capacity).
One (1) person for each fifteen (15) sq. A and
Banquet Rooms ft. of gross floor area. Table 50-A
’ One (1) person for each thirty (30) sq. J and
Barber Shops ft. gross floor area. Table 50-E
One (1) person for each thirty (30) sq. J and
Beauty Parlors ft. gross floor area. Table 50-E
s One (1) person for each fifteen (15) sq. A and
Billiard Rooms - ft. gross floor area. Table 50-A
Bowling Alleys See Section 5007.18.2 A A
Exceptions.
One (1) person for each fifteen (15) sq.

Cafes ft. of gross public floor area and one (1) B and
person for each two hundred (200) sq. Table 50-B
ft. of gross preparation area.

One (1) person for each fifteen (15) sq.

Cafeterias ft. of gross public floorsarea and one (1) A and
person for each two hundred (200) sq. Table 50-A
ft. of gross preparation area.

Churches See Section 5007.18.2 A A
Exceptions.

One (1) person for each fifteen (15) sq. A and

Dance Floors ft. of gross floor area. Table 50-A
. One (1) person for each one hundred | and

Day Nurseries fifty (150) sq, ft. of gross floor area. Table 50-H
N One (1) person for each fifteen (15) sq. . A and

Dining Rooms ft. of gross floor area. Table 50-A
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TABLE 50-K -- Continued

Use or Occupancy Basis for DeteLrorr;i‘;:ing Occupant Sec. 5007.18.2
- One (1) person for each fifty (50) sq. C and
Dormitories ft. of gross floor area. Table 50-C
Drive-in Three (3) persons for each vehicle A and
Restaurants space. Table 50-A
. Three (3) pefsons for each vehicle A and
Drive-In Theaters space. Table 50-A
Dwelling Units See Section 5007.18.2(e). Table oD
Employment (Gen- One (1) person for each one hundred J and
eral Places Of) (100) sq. ft. of gross floor area. Table 50-E
Foundri One (1) person for each five hundred F and
oundnies sq. ft. of gross floor area. Table 50-E
. One (1) person for each fifteen (15) sq. A and
Gymnasiums ft. of gross floor area. Table 50-A
One (1) person for each eighty (80) sq. G and
Homes for the Aged ft. of gross floor area. Table 50-F
Hospital One (1) person for each eighty (80) sq. G and
osprals ft. of gross floor area. Table 50-F
Hotels See Section 5007.18.2 D D
Exceptions.
Libraries See Section 5007.18.2. A A
(Public) Exceptions.
Lodges One (1) person for each fifteen (15) sq. B and
ft. gross floor area. Table 50-A
One (1) person for each fifteen (15) sq.
Lounges ft. of gross public floor area and one (1) B and
' person for each two hundred (200) sq. Table 50-B
ft. of gross preparation area.
. One (1) person for each three hundred F and
Manufacturing (300) sq. ft. of gross floor area. Table 50-E
. One (1) person for each fifteen (15) sq. A and
Meeting Rooms ft. of gross floor area. Table 50-A

Mental Hospitals

See Hospitals

Motels See Section 5007.18.2.D D
. One (1) person for each eighty (80) sq. G and
Nursing Homes ft. of gross floor area. Table 50-F
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TABLE 50-K -- Continued

Use or Occupancy Basis for Detiron;i:ing Occupant Sec. 5007.18.2
Offices One (1) person for each one hundred J and
(100) sq. ft. of gross floor area. Table 50-E
One (1) person for each one hundred I and
Orphanages fifty (150) sq. ft. of gross floor area. Table 50-H
Parking Lots See Section 5007.18.2. F Exception F
Penal Institutions Not Applicable H and
’ Table 50-G
One (1) person for each fifteen (15) sq. J
ft. of gross public floor area and one (1) A an
Restaurants person for each two hundred (200) sq. Table 50-A
ft. of gross preparation area.
One (1) person for each one hundred J and
Retail Establishments fifty (150) sq. ft. of gross sales area (See Table 50-E
Exception).
itari One (1) person for each eighty (80) sq. G and
Sanitariums ft. of gross floor area. Table 50-F
Schools,
Class, Recitation One (1) person for each twenty (20) sq.
and Library ft. of gross floor area.
Reading Rooms
Study Rooms One (1) person for each fifteen (15) sq. K and
ft. of gross floor area. Table 50-1
Class rooms seatad
with Tablet One (1) person for each ten (10) sq. ft.
arm chairs or of gross floor area.
seats without desks
Shops and One (1) person for each three hundred
Vocational Rooms (300) sq. ft. of gross floor area.
: : One (1) person for each one hundred (a) and
Skating Rinks (100) sq. ft. of gross floor area. Table 50-A
) One (1) person for each seven (7) sq. A and
Stadiums ft. of seating area projected horizontally. i
. - ) Table 50-A
(Or fixed seating capacity).
Stages One (1) person for each fifteen (15) sq. A and
ft. of gross floor area. Table 50-A
One (1) person for each fifteen (15) sq.
Taverns ft. of gross public floor area and one (1) B and
person for each two hundred (200) sq. Table 50-B

ft. of gross preparation area.
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TABLE 50-K -- Continued

Use or Occupancy Basks for Determining Occupant Sec. 5007.18.2
One (1) person for each seven (7) sq. ft. A and
Theaters of seating area projected horizontally. Table 50-A
(Or fixed seating capacity).
Tourist Courts See Section 5007.18.2 D D
See Section 5007.18.2 F
Warehouses Exception. F
: One (1) person for each three hundred F and
Workshops (300) sq. ft. of gross floor area. Table 50-E
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CHAPTER 54

GLASS AND GLAZING
JuLy 1971

Section 5401. SCOPE

All glass and glazing in exterior wall open-
ings and hazardous locations named in Section
5406 shall conform to the regulations specified
in this Chapter and the Standards.

No person shall knowingly fabricate, as-
semble, glaze, install or cause to be instailed
glazing materials other than safety glazing
materials for use in hazardous locations
named in Section 5406.

See Chapters 17 through 22 of this Build-
ing Code for additional glass requirements
where openings are required to be fire protect-
ed and Chapter 60 for openings glazed with
plastics.

Section 5402. IDENTIFICATION

Each light shall bear the manufacturer’s
label designating the type and thickness of
glass.

Each light of safety glazing material in-
stalled in a hazardous location shall be perma-
nently labeled by etching, sandblasting, firing
of ceramic material, or other approved suita-
ble means applied to the safety glazing materi-
al. The label shall identify the manufacturer,
the nominal thickness and the type of safety
glazing material, and a statement that the
material meets the test requirements of the
American National Standards Institute Stand-
ard 2-97.1-1966.

Section 5403. AREA LIMITATIONS

The area of individual lights of ordinary
(annealed) glass exposed to wind loads shall
be not more than that set forth in Table No.
54-A and shall be designed to withstand
wind loads as indicated 1 Chapter 23 and this
Chapter.

Section 5404. GLAZING -

Lights shall be installed in and comptetely

surrounded by frames with the minimum frame
laps and glass edge clearances as set forth in
Table No. 54-C.

EXCEPTION: Where firm support is not
proyided at all edges, the means of installa-
tion shall meet the approval of the Depart
ment.

Section 5405. LOUVERED WINDOWS

Louvered windows may be exempted from
the provisions of this Chapter if the individual
lights are less than one and one-half square
feet (1% sq. ft.) in area.

Section 5406. HAZARDOUS LOCATIONS AND
SAFETY GLAZING MATERIALS

Glass lights installed in hazardous loca-
tions as defined herein shall be glazed with
safety glazing materials. .

Hazardous locations shall consist of one
or any of the following:

1. Framed or unframed glass entrance
doors in Occupancy Groups A, B, C,
D, F2,H,1.

2. Sliding glass doors, storm doors, show-
er doors, bathtub enclosures, and
fixed glass panels adjacent to entrance
and exit doors in Occupancy Groups
A,B,C,D,F2, H, I

3. Glass lights subject to impact or in-
stalled in hazardous locations shall
comply with the size and thickness
requirements set forth in Table No.
54-D.

Safety glazing material shall mean any
glazing material such as tempered glass, lami-
nated glass, wire glass, or rigid plastic, which
meets the test requirements of the American
National  Standards Institute  Standard
Z-97.1-1966.

Section 5407. WIND LOADING FOR
EXTERIOR GLASS

Where wind loading is required in any ex-
terior wall by Chapter 23 of this Building Code,
Table 54-A shall apply as to the amount of
square footage permitted as it relates to the
thickness of glass and pounds per square foot
of pressure exerted. .
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four sides and mounted in a vertical position. Glass
mounted at a slope not to exceed one horizontal to five

© vertical may be considered as vertical.
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TABLE 54-B

AREA ADJUSTMENT FACTORS FOR
VARIOUS TYPES OF GLASS

Glass Type Factor
Laminated : 0.6
Wired 0.5
Heat Strengthened 2
Fully Tempered 4
Hermetically Sealed Doubie-

Glazed Units 15
Rough Rolled A R |
Sand Biasted 0.4
Ordinary Plate or Sheet Glass 1

Multiply maximum permissable area of
ordinary glass by this value to establish
maximum permissible area of glass type
to be used. Applicable to glass of thick-
ness equal to or greater than three-six-
teenths (3/16) inch.
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TABLE NO. 54-C

MINIMUM GLAZING REQUIREMENTS

FIXED WINDOWS AND OPENABLE WINDOWS
OTHER THAN HORIZONTAL SLIDING
GLASS AREA
Up to 6 to 14 14 to 32 32 to 50 Over 50
6 Sq. Ft. Sq. Ft. Sq. Ft. Sq. Ft. Sq. Ft.
.. . 4 .
Minimum Frame Lap VAL AL 5/16" %" 1y’
. 4 1.2 2 1 1 1
Minimum Glass Edge Clearance B L8 3/16 VA VAL
Continuous Metal Stop Beads 3 Required
Resilient Setting Material NoF Required
Required
*METAL SLIDING DOORS AND HORIZONTAL SLIDING WINDOWS
Up to 14 to 32 32 to 50 R Over 50
GLASS AREA 14 Sq. Ft. Sq. Ft. Sq. Ft. ¢ sq Ft.
.. 4
Minimum Glass Frame Lap AL 5/16" 3" 1"
Minimum Glass Edge Clearance 4 VAL 3/16" VAL VAN
. 3 ' . .
Continuous Metal Stop Beads Required Required
. . . Not ]
Resilient Setting Material Required Required

1. Glass edge clearance in fixed openings shall be at least
that required to provide for wind or Earthguake drift.

2. Glass edge clearance at all sides of pane shall be a
minimum of three-sixteenths (3/16) inch where height
of glass exceeds three (3) feet.

3. Plastic beads, gaskets and channel type gaskets, wood
beads or putty on wood windows and putty on stee! win-
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dows, may be acceptable when approved by the De-
partment.

Any deviation shall require approval of the Department.
*Resilient setting material shall not be required when
metal enclosed drive-in or channel type gasket glazing
is employed.







TABLE NO. 54-D

1,
IMPACT LOADS — GLASS

2,3

GLASS TYPE OPERING AREA REQUIREMENTS
Regular plate, sheet Over 6 At least 3/16" thick. Shall be
or rolled (annealed) square feet protected by a push-bar or
protective screen firmly at.
tached on each exposed side if
not divided by a muntin, or
decorated?
Regular plate, sheet Over 6 At least 3/16" thick. Shall be
or rolled (annealed), square feet protected by a push-bar or pro-
surfaced sandblasted, - tective screen firmly attached
etched, or otherwise on each exposed side, if not
depreciated divideg> by a muntin, or deco-
rated
Regular plate, sheet Over 6 At least 3/16" thick. Shall be
or rolled (annealed) square feet protected by a push-bar or
obscure screen firmly attached on each
side, if not dividgd by a mun-
tin, or decorated
Laminated Over 6 At least 14" thick
square feet
Fully..Tempered Over 6 At least 3/16" thick
square feet
Wired Over 6 At least ¥4"" thick
square feet
Frameless Shall be fully tempered glass
All Glass Doors

1 Glass less than single strength (SS) in thickness shall not

be used.

2if short dimension is larger than twenty-four inches (24")
glass shall be double strength (DS) or thicker.

3 See Chapter 17 for shower areas .

(%Decoration shall be sufficient to make glass plainly visible.

Section 5409. STANDARDS

Unless otherwise provided in this Building
Code, the standards as set forth in this Chapter
shall prevail.

Organization

American National Standards institute
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Title of Publication

Standard 2-97.1 — 1966
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CHAPTER 54
GLASS AND GLAZING

Section 5401. SCOPE

All glass and glazing in exterior wall open-
ings and hazardous locations named in Section
5406 shall conform to the regulations specified
in this Chapter and the Standards.

See Chapters 17 through 22 of this Build-
ing Code for additional glass requirements
where openings are required to be fire protect-
ed and Chapter 60 for openings glazed with
plastics.

Section 5402. IDENTIFICATION

Each light shall bear the manufacturer's
label designating the type and thickness of
glass. Each light with special performance char-
acteristics such as laminated, heat-strength-
ened, fully tempered, or insulated shall bear the
manufacturer's identification showing the spe-
cial characteristic and thickness by etching or
other permanent means, and need not be la-
beled.

Section 5403. AREA LIMITATIONS

The area of individual lights of ordinary
(anneated) glass exposed to wind loads shall

‘be not more than that set forth in Table No.

54-A and shall be designed to withstand
wind loads as indicated 1n Chapter 23 and this
Chapter.

Section 5404. GLAZING

Lights shall be installed in and completely
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surrounded by frames with the minimum frame
laps and glass edge clearances as set forth in
Table No. 54-C.

EXCEPTION: Where firm support is.not
provided at all edges, the means of installa-
tion shall meet the approval of the Depart-
ment.

Section 5405. LOUVERED WINDOWS

Louvered windows may be exempted from
the provisions of this Chapter if the individual
lights are less than one and one-half square
feet (112 sq. ft.) in area.

Section 5406. IMPACT

Glass lights subject to impact hazards and
in the following locations shall comply with
Table No. 54-D.

1. Glass doors and wall panels of bathtub
. and shower enclosures. For plastics, see
Chapter 60.

2. Glass lights of glass panel doors.

Section 5407. WIND LOADING FOR
EXTERIOR GLASS

Where wind loading is required in any ex-
terior wall by Chapter 23 of this Building Code,
Table 54-A shall apply as to the amount of
square footage permitted as it relates to the
thickness of glass and pounds per square foot
of pressure exerted.
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TABLE 54-A

REQUIRED NOMINAL THICKNESS OF
ORDINARY ANNEALED GLASS—EXTERIOR
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DESIGN WIND LOAD — GLASS
PSF (Pounds per Square Foot)

1. Areas may beincreased or decreased according to Table
54-B.

2. Areas shown are for panes of glass firmly supported on
four sides and mounted in a vertical position. Glass
mounted at a sliope not to exceed one horizontal to five
vertical may be considered as vertical.
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TABLE 54-B

AREA ADJUSTMENT FACTORS FOR
VARIOUS TYPES OF GLASS

Glass Type Factor
Laminated | 0.6
Wired 0.5
Heat Strengthened 2
Fully Tempered 4
Hermetically Sealed Double- :
Glazed Units 15
Rough Rolled 1
Sand Blasted 0.4

Ordinary Plate or Sheet Giass 1

Multiply maximum permissable area of
ordinary glass by this value to establish
maximum permissible area of glass type
to be used. Applicable to glass of thick-
ness equal to or greater than three-six-
teenths (3/16) inch.
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TABLE NO. 54:C
MINIMUM GLAZING REQUIREMENTS

FIXED WINDOWS AND OPENABLE WINDOWS
OTHER THAN HORIZONTAL SLIDING
GLASS AREA
Up to 6 to 14 32 to 50 Over 50
6 Sq. Ft. Sq. Ft. Sq. Ft. Sq. Ft.
.. 4
Mlnlmum Frame Lap 1/4” ]/411 3/8” 1/2”
- 4 1,2 W12
Minimum Glass Edge Clearance g B 316" %"1 ' 1" 1
Continuous Metal Stop Beads 3 Required
Resilient Setting Material NOF Required
Required
*METAL SLIDING DOORS AND HORIZONTAL SLIDING WINDOWS
Up to 14 to 32 32 to 50 Over 50
GLASS AREA 14 Sq. Ft. sq. Ft. sq. Ft, sq. Ft.
.. 4
Minimum Glass Frame Lap VAR 5/16" 3" VAL
Minimum Glass Edge Clearance 4 1,@”2 3/16" " VAN
. 3 . )
Continuous Metal Stop Beads Required Required
- . . Not .
Resilient Setting Material Required Required

Glass edge clearance in fixed openings shall be at least
that required to provide for wind or Earthquake drift.
Glass edge clearance at all sides of pane shall be a
minimum of three-sixteenths (3/16) inch where height
of glass exceeds three (3) feet.

Plastic beads, gaskets and channel type gaskets, wood
beads or putty on wood windows and putty on steel win-

dows, may be acceptable when approved by the De-
partment.

Any deviation shall require approval of the Department.
*Resilient setting material shall not be required when
metal enclosed drive-in or channel type gasket glazing
is employed.
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TABLE NO. 54-D

GLASS DOORS

1.2.3

IMPACT LOADS — GLASS

GLASS TYPE

INDIVIDUAL
OPENING AREA

REQUIREMENTS

Regular plate, sheet
or rolled (annealed)

Over 6
square feet

At teast 3/16" thick. Shail be
protected by a push-bar or
protective screen firmly at
tached on each exposed side if
not divided by a muntin, or
decorated®

Regular plate, sheet
or rolled (annealed),
surfaced sandblasted,
etched, or otherwise
depreciated

Over 6
square feet

At least 3/16" thick. Shall be
protected by a push-bar or pro-
tective screen firmly attached
on each exposed side, if not
divided by a muntin, or deco-
rated 4

Regular plate, sheet
or rolled (annealed)

Over 6
square feet

At least 3/16" thick. Shall be
protected by a push-bar or

obscure screen firmly attached on each
side, if not divided by a mun-
tin, or decorated®

Laminated Over 6 At least 14" thick

square feet

Fully..Tempered

Over 6
square feet

At least 3/16"" thick

Wired

Over 6
square feet

At least 14" thick ) 9

Frameless
All Glass Doors

Shall be fully tempered glass

! Glass less than single strength (SS) in thickness shall not

be used.

2|f short dimension 's larger than twenty-four inches (24*)
giass shall be double strength (DS) or thicker.

3 (See Chapter 17 for shower areas).

4 Decoration shall be sufficient to make glass plainly visible.

Section 5410. STANDARDS

Unless otherwise provided in this Building
Code, the standards as set forth in this Chapter

shall prevail.

Organization

Federal Specifications

Legend:

General Services Administration
Denver Federal Center, Building 41
Denver, Colorado 80225

T:tle of Publication

DD-G-451 (a) 1. 1951. Glass, flat and corrugated,
for glazing, mirrors, and other uses. FSC-5620
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CHAPTER 55
VERTICAL TRANSPORTATION

Section 5500. GENERAL

(a) Scope. In addition to the other require-
ments of this Building Code, this Chapter shall
govern the installation, repair, maintenance and
approval of all elevators, escalators, dumb-
waiters, stage-lifts, man-lifts, hoists, and der-
ricks, when used in conjunction with the con-
struction or demolition of any building, struc-
ture or utility.

(b) Permit. Prior to the erection or use of
any hoist, elevator or derrick a permit shall be
obtained and the fee shall be as required in the
fee schedule as set forth in Chapter 3. This re-
quirement shall also apply to prefabricated
hoists.

(c) Prohibitions

1. Hoists shall not be operated until
such have been inspected and ap-
proved by the Department.

2. Mast tower cantilevered platform
type automatic hoist shall not be
permitted when the height exceeds
twenty-five (25) feet unless operated
by a certified operator and unless
the tower is guyed and provided with
the safety barricades and gates as
approved by the Department.

3. A working platform or equipment
which is not required for the opera-
tion of the elevator or its appurten-
ances shall not be located above the
top of an elevator car.

4. Belted elevator hoisting machines
shall not be permitted.

5. Platform elevators with more than
two (2) points of suspension or sup-
port shall not be permitted.
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6. Stacking machines shall not be used
as an elevator.

7. No person shall perform any work
on any installation regulated by
this Chapter other than ordinary
maintenance, without compliance
with Chapter 3 of this Building Code.

8. Private residence elevators or in-
clined lifts shall be prohibited from
all buildings except single family
dwellings.

9. Hand powered elevators shall not
be permitted in new construction
and existing installations shall not
be motorized.

10. Manlifts shall not be permitted ex-
cept when approved by the Depart-
ment.

11. Sidewalk elevators shall not be per-
mitted on the public way.

(d) Unsafe. For installations found by the
Department to be unsafe, see Chapter 1.

(e) Accident Reports.

1. Every person, firm, or corporation.
owning, controlling, operating or
using as owners, lessee, or agent
any vertical transportation equip-
ment within the City shall report
any accident .occurring thereon or
caused thereby involving a person
or damages to the transportation or
equipment or to its enclosures, to
the Department immediately after
such accident.



2. When an accident involves damage
to any portion of the elevator hoist
or derrick, the equipment shall not
be operated until such has been ap-
proved by the Department. The De-
partment, if it is deemed necessary,
may order the discontinuance of the
service until a new certificate has
been issued.

3. Portions of the damaged construc-
tion or operating mechanism shall

not be removed from the premises .

until permission has been granted
by the Department.

(f) Existing Installations. Alterations to an
installation regulated by this Chapter, not in
excess of fifty (50) per cent of the va'ue ut such
installation shall conform to the requiraments
of this Chapter as nearly as practicable. where
alterations in excess of fifty (50) per cent ot the
value of such installation are provided or change
in power or control is provided, full conformity
shall be required.

(g) Size and Access. Elevator machine
rooms shall be of a sufficient size as to permit
the safe and adequate maintenance of the ele-
vator machinery. The elevator machinery rooms
shall be provided with a safe and accessible
means of entry.

(h) Allowable Equipment. Elevator machine
rooms and elevator hoistways shall contain only
that equipment, piping and wiring pertaining to
the elevator or its operation.

EXCEPTION: Fire protection equipment may
be installed in machine rooms as required
in Chapter 38.

(i) Elevator Hoistway Openings. During con-
struction of the elevator, all elevator hoistway
openings -shall be provided with an approved
barricade.

() Riding on Loads Prohibited. No person
shall be permitted to ride on loads, hooks, or
slings of any derrick, hoist or crane.

EXCEPTIONS: 1. Riggers may ride loads
supported by high lines at projects like
dams, bridges, etc., when it is necessary to
spot the load. Only authorized workmen
shall be permitted to ride such loads, and
all parts of the hoisting equipment shall
provide a factor of safety of ten (10) or
more.

2. A concrete bucket tender, with
authorization to do so, may ride the bucket
when it is necessary for greater safety. All
parts of the load-handling equipment shall
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provide a factor of safety of ten (10) or
more when a man rides the bucket.

3. Workmen may ride a single struc-
tural member for the purpose of connecting
the member to the erected structure.

4. |In certain 1solated instances. work-
ers may ride the hook to or from a spectal
job at an elevated point, where climbing
would present a greater hazard, provided
that they are protected by a safety belt.

(k} Emergency Elevators. All new and exist-
ing buildings in excess of ten (10) stories in
height above the street level and with automatic
passenger elevators, shall be so equipped that
each elevator serving the areas above the tenth
floor shall be capable of becoming an emergency
elevator(s). The elevator(s) shall be equipped to
operate with emergency service.

The electrical service for all elevators shall
be connected on the supply side of the main dis-
connecting means. (See Chapter 53).

In addition to the other requirements of this
Chapter, emergency elevator service shall comply
with the following:

1. The emergency service shall be placed in
operation by means of a two position “ON-
OFF" keyed switch located on the face df
the car station coverplate or in a rentrally
located lobby fixture. When this keyed
switch is placed in the “ON” position the
elevator shall be removed from normal oper-
ation and shall be operable from the car
station floor buttons only. The car shall be
placed in operation by pressure of a car
station floor button, the elevator doors shall
close automatically and the elevator shall
proceed to the floor selected. The elevator
shall not stop in answer to any corridor
call. Upon arrival of the elevator at the
selected floor, the elevator doors shall open
automatically and remain open until an-
other call is registered by pushing an-
other car station floor button.

2. Placing the elevator on emergency service
shall automaticaily cancel all existing car
calls for that particular elevator.

3. By returning the keyed switch in the car
station or lobby fixture to the “OFF"” posi-
tion the elevator shall return to normal
operation.

4. Emergency key or keys shall be placed in
a permanently attached metal container
with opaque “Break Glass” cover. The con-
tainer shall be located within ten (10) feet
of the main exit of the building, unless
otherwise approved by the Department.

N
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5. The operation of the emergency service
switch in one elevator shall, in addition to
the above, also cut out all light beam or
electronic door protective devices on all
elevators in the bank of elevators. The ele-
vators shall operate with protection from
door edge reopening devices only.

(Ord. 97 — 1968)

Section 5501. DEFINITIONS

Except as otherwise provided, terms and
symbols used in this Chapter shall be defined as
follows:

Belt Driven Elevator. A belt driven elevator
is one in which the driving mechanism is con-
nected to a prime mover by a singte or multiple
belts, and where multiple belts are used, the
direction of motion of the elevator car is
changed without reversal of the prime mover.

Boom-type Excavator mans a power-oper-
ated crane-type excavating machine, usually
used for digging or moving materials. Some
excavators of this type are commonly known as
dipper stickshovels, back -diggers, trench hoe
shovels, draglines, grab buckets, clamshell, or
orange peel excavators.

Bricklayer's or mason’s suspended scaffold
means a heavily constructed suspended scaffoid
built to withstand the weight of workmen and
the storage of materials, such as bricks, mortar,
concrete blocks, etc. Such is intended for use
in conjunction with heavy material accumulated
on the scaffold. The load, inciuding workmen to
be placed thereon, shall be limited to a maxi-
mum of one hundred pounds (100 Ibs.) per
square foot of scaffold platform.

Cab means an enclosure for housing the
operator and the hoisting mechanism, power
plant, or other equipment controlling a crane or
boom-type excavator.

Crane means a boom-type machine for lift-
ing, lowering, or swinging a load and moving it
laterally, in which the hoisting mechanism is an
integral part of the machine. Such may be
driven manually or by power and may be a fixed
or mobile machine.

Derrick means an apparatus, for hoisting or
swinging loads, consisting of a mast supported
by guys or braces. Such usually has a boom,
hinged at the lower end, for carrying the load
and may be power- or hand-operated.
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" Douglas Fir or equivalent means ‘‘selected
lumber’” or other suitable material of proper
size, to provide structural members having
strength at least equal to the specified Douglas
Fir members. (See definition of ‘‘selected lum-
ber” under '‘lumber.”)

Dumbwaiter is a hoisting and lowering
mechanism equipped with a car, the floor area
of which does not exceed nine (9) square feet,
whose compartment height does not exceed
four (4) feet, the capacity of which does not
exceed 500 pounds and which is used exclu-
sively for carrying small packages and freight.

Elevator. A hoisting and lowering mechan-
ism equipped with a car or platform which
moves in guides in a substantially vertical direc-
tion and which serves two (2) or more floors of
a building or structure.

Escalator. A power-driven, inclined, con-
tinuous stairway used for raising or lowering
passengers.

Hand Power Elevator. An elevator utilizing
manual energy to move the car.

Hoist means any apparatus by which a pull-
ing and releasing action can be transmitted
through ropes, wire ropes, or chains to bring
about the raising or lowering of loads.

Hoistway. A shaftway for the travel of one
or more elevators or dumbwaiters. Such shall
include the pit and terminates at the underside
of the overhead machinery space floor or grat-
ing, or at the underside of the roof where the
hoistway does not penetrate the roof.

Hoistway Enclosure. The fixed structure,
consisting of vertical walls or partitions, which
isolates the hoistway from alt other portions of
the building or from an adjacent hoistway and
in which the hoistway doors and door assemblies
are installed.

Hoistway Door or Gate Locking Device. A
device which secures a hoistway door or gate in
the closed position and prevents such from
opening from the landing side except under cer-
tain specified conditions.

Lumberf “Structural plank’ means Douglas
fir suitable for scaffold planks. The following
characteristics and limiting provisions apply:

Allowable bending stress: 1,000 pounds
per square inch.

Medium seasoning checks.

Close grain.



Slope of grain not more than 1 in 12.

Knots allowed only if sound, tight, well-
scattered, and limited in same to the follow-
ing approximate maximums:

One 7", two 34", and two Y, knots
permitted in 10", 12", and 14" face
widths respectively.

NOTES: Well-scattered means that the sum

of the sizes of all knots in any six inches -

(6'") of length of a piece shall not exceed
twice the size of the largest knot permitted.
More than one (1) knot of maximum per-
missible size must not be in the same six
inches (6'") of length, and the combination
of knots must not be serious. '

‘‘Selected lumber’” means Douglas fir that
has been graded, under standards as high as
those followed by the West Coast Lumber In-
spection Bureau in April, 1956, as suitable for
a bending stress of 1,500 psi. Small material
ike boards, sheathing, studs, and light framing
are not normally assigned a 1,500 psi stress
rating, but such material is considered to be
“selected lumber' if it has been assigned the
same lumber grade as the larger pieces that
are rated at 1500 psi bending.

NOTE: Construction grade lumber described
in paragraphs 120-b, 122-b, 123-b, 124-b of
the March 15, 1956, Standard Grading and
Dressing Rules No. 15, published by West
Coast Lumberman's Association, satisfies
the above definition.

Lumber Size. Unless otherwise stated, the
lumber sizes referred to in this Chapter mean
nominal sizes and thus include both the rough
and dressed members of those nominal sizes.

Loading device means a mobile mechanical-
powered machine of the skip-loader type used
for picking up materials and loading or dump-
ing them into haulage vehicles, bins, or hop-
pers, excluding fork lifts, boom-type excava-
tors, and endless belt or chain conveyors.

Manlift. A power driven, vertical, continuous
belt device equipped with steps or other me-
chanical means of supporting a man, in order
to raise or lower him from floor to floor.

Mast Tower Platform is a single vertical
member on which a cantilevered platform, suit-
able for carrying material, may be moved up
and down.

Platform means an elevated working level ,

for persons.
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Scaffold means the compiete scaffold struc-

ture, including the platform and all supporting
members.

Sidewalk Lift. A freight elevator which oper-
ates between a sidewalk or other area exterior
to the building and floor levels inside the build-
ing below such area, which has no landing open-
ing into the building at its upper limit of travel,
and which is not used to carry vehicles.

Skip means a container with sides in which
materials are hoisted.

kS
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Section 5502. HOISTWAYS AND ENCLOSURES

(@) Enclosures. Hoistway enclosures shall
conform to the requirements of Chapters 30 and
43.

(b) Projections. The side of the hoistway
containing the exit from the car shall be free
from projections and present a smooth, even
surface on the inside of such hoistway through-
out its entire tength for a distance equal to the
clear opening plus four (4) inches on both sides
of the opening. '

(c) Side Exits. Where an elevator is located
in an adjacent hoistway, and the distance be-
tween the car platforms does not exceed two
feet six inches (2'6""), and where there are no
intervening hoistway partitions, counterweights
or fixed obstructions, other than separate beams
between the cars, a side emergency-exit door
shall be provided in each adjacent car. The exit
door shall be provided with car door electric
contacts.

Section 5503. PERIODIC INSPECTIONS

(a) Inspections. Any owner, lessee, or man-
ager shall not use or place in operation any
equipment reguiated by this Chapter after each
successive six (6) months of use; after being
moved from one location to another; or after
being out of use for more than thirty (30) days
without obtaniing an inspection by the Depart-
ment.

{b) Inspection Fees. Inspection fees shall
be paid to the Department by the owner, lessee
or manager of the building or structure in which
an elevator, escalator, dumbwaiter, manilift or
stage lift is instailed.

EXCEPTION: Fees shall not be required
of the City, State of Colorado or the United
States Government.
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Type of Inspection Fee

Elevators (each unit) $ 4.50

Three (3) landings or less  4.50

Over three (3} landings 4.50
$ .25 for each landing
over three (3)

*Escalators 4.50 '
Dumbwaiters 4.50 (each unit)
Stage lifts 4.50 (each unit)
Man lifts 4.50 (each unit)

*For escalators: This shall mean each unit, floor
to floor, in either direction.

(c) Elevators, Escalators, Dumbwaiters,
Stage Lifts, Man Lifts.

1. Certificate and Owners Require-
ments. A certificate, issued by the
Department for elevators, escala-
tors, dumbwaiters, stage lifts, man
lifts shall indicate the date or dates
of inspection, and the load that may
be safely carried. Such shall be
framed in a conspicuous place as
approved by the Department. Prior
to the issuance of such certificate
the owner or operating agent shall,
at his expense, cause to be checked
by a City licensed elevator con-
tractor, the following: _

A. All hoistway door or gate in-
terlocking devices to deter-
mine if the equipment can
operate with the doors in
an open position. .

B. Al hoisting and counter-
weight ropes to determine if
sufficient wear or breaks
justify replacing of the rope.
In addition, the owner or
operating agent shall cause
the following work and tests
to be made by such con
tractor at the following in-
tervals:

All hoisting ropes of
winding drum type ma
chines shall be re
shackled every vear for
overhead machines and
every two (2) years for
semi-basement or base
ment machines

The car safety device
shall be tested without
load at the slowest pos
sible speed every year
and at full load at the



rated car speed every
two (2) years ondrum
elevators and every five
(5) years on traction
machines.

The overspeed gover-
nor actuating the safety
device shall be checked
for calibration every
three (3) years.

2. The owner or operating agent shall
cause the equipment to be marked
or tagged so as to indicate the con-
tractor's name and the date when
such test or work was performed.

Section 5520. CONSTRUCTION OR DEMOLI-
TION HOISTS, DERRICKS AND CRANES

(a) Scope. In addition to the other require-
ments of this Chapter and Building Code, this
Section shall govern the installation, mainten-
ance, repair and approval of ail construction or
demolition hoists, cranes and derricks and their
appurtenances.

Section 5521. CONSTRUCTION TOWERS

(a) General. Towers shall rest upon solid
foundations. Towers constructed of material
other than wood shall provide strength, sta-
bility, and durability at least equivalent to those
built in accordance with Section 5521 (c). (See
Section 5521 (d) for metal towers).

(b) Hoppers. The hopper brackets on all
towers shall be designed and constructed with
a safety factor of at least six (6). Bolts, or
equivalent, shall be used for attaching all large
hoppers or critical load bearing members, in-
cluding all horizontal supporting members that
are in contact with the hopper. For purposes of
this Chapter, a large hopper is one having a
capacity of one-half (Y2) cubic yard or more.

(c) Wooden Towers. Wooden members for
tower corner posts may be built up of two (2)
inch faminated material pursuant to the Table
55-A. The wooden members, such as splice
pads, braces, etc., shall be bolted. Bolts, less
than one-half (1) inch in diameter, shall not
be permitted.

1. Lumber for tower construction shall
be the equivalent of Douglas fir
“‘selected lumber,’”” as. defined in
this Chapter.
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The nominal sizes of the various
members in wooden towers shall be
as specified in Table 55-A, or larger.

Not more than two (2) diagonal
braces may be omitted or removed
from a panel pointin the tower, but
if such is accomplished, braces are
not to be omitted from the next
panel above or below.

The diagonal cross bracing shali be
placed on each of the four (4) sides
of the tower and between horizontal
cross-ties, except at loading and un-
loading station.

Post Splices. The splices of corner
posts, if one-piece material, shall be
provided with square butt joints and
with at least two (2) pads or scabs
on the adjacent sides. The pads or
scabs shall be of the same width
as the corner posts and at least two
(2) inches in thickness, and shall
extend at least two (2) feet on each
side of the joint.

Guys. Whenever wooden towers are
independent of the building, such
shall be guyed at each corner post
every thirty-two (32) feet in height
by at least a three-eighths (3g) inch
wire rope or galvanized steel strand.
The anchor shall be designed to de-
velop the strength of the guy.

Extra Loads. Where spouting equip-
ment or other load, in addition to
that of loaded cage or bucket, is
supported by the tower, the tower
shall be built in such manner as to
safely withstand any and all
stresses.

Tower Booms. Whenever a boom is
supported by the tower, the boom
anchor shall be located at a level
where guy lines are attached, and
the upper fastening of the falls
which raise and lower the boom
shall be placed at a distance of at
least one-half (%) the length of
the boom above the boom anchor
and at a level supported by the
guys. The guy lines and anchors
supporting these two points shall be
designed to carry the extra foad
caused by the boom and its load.

Access. A safe means of access shall
be provided to the top of each
wooden tower. This may normally
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he accomplished by means of an
attached side rail ladder, however,
if a safe means of approach is pro-
vided from some point on the build-
g or a ladder landing, the tower
ladder need not extend below that
point.

(d) Metal Construction Towers.

1. Design. All metal construction hoist-

ing towers, masts, etc., shall be
substantially constructed, and of
such design that expected loads will
not stress any members beyond the
limits established by applicable en-
gineering formula. The design shall
also provide ample strength tor
loads imposed by the use of booms
attached to a tower or mast. The
maximum load, as specified by the
manufacturers, shall not be exceed-
ed.

Foundation and Anchorage. All
metal construction hoisting towers,
masts, etc., shall be placed on firm
and substantial foundations and
securely guyed or braced against
swaying or tipping. Particular at-
tention shall be given to the need
for anchorage at the top of the
towers and also at the bucket-dump-
ing positions, where such equipment
is used.

Guying. Metal construction hoisting
towers, masts, etc., shall be sup-
ported by guys or anchored to a
building or structure in accordance
with  manufacturer’'s recommenda-
tions, provided, however, that such
support or anchorage shall be in-
stalled at vertical intervals not ex-
ceeding forty (40) feet with at least
three-eighths (3%) 1nch wire rope or
equivalent. This interval of spacing
may be increased and the number
of guys reduced only if the design
and method of construction provide
adequate strength to resist all lat-
eral -forces.

Assembled Towers. Positive con-
neclions, ‘such as those made with
boits or pins, shall join the various
sebments from which assembled
towers are constructed.

Removal of bracing. When neces:
sary to remove diagonal bracing
from two or more adjacent panels
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of the tower, some other bracing
or reinforcement of equivalent
strength shall be provided.

Section 5522, CONSTRUCTION ELEVATORS

(a) Elevator Landing Gates and Barriers.
Standard railings and toe-boards shali be placed
on the open sides of runways connecting the
elevator tower to the structure. If 2 gate is not
required by this Chapter, a bar forty-two (42)
inches high and set bazk at least eighteen (18)
inches from the tower shall be installed at all
openings into the tcwer.

(b) Enclosures. Except for entrance, towers
shall be enclosed on all sides adjacent to or
within three (3) feel of any floor, landing, scaf-
fold, or walkway to a height of at least six (6)
feet. The enclosure shall be by means of wire
mesh, slatted partitions, planks or plywood.
Wire mesh shall be at least No. 18 gauge, with
openings not exceeding one-half (Y2) inch in
thickness and spaced not more than two (2)
inches apart.

(¢) Landing Gates. Construction elevators
with three (3) or more landings (including the
bottom one) shall have a slatted or solid gate
at least six (6) feet high at ali landings. Vertical
sliding gates shall be counterweighted. Hinged
gates are acceptable. (See Section 5523 (d) for
requirement).

(d) Inside Building. If cages are to be used
in an elevator shaft inside a building, the shaft
opening shall be enclosed with a solid partition.

1. If one elevator in a shaft is put into
service before the others are com:
pieted, that part of the shaft in
which it operates shall be separated
from the other part of the shaft by
a continuous partition of solid mate-
rial or a wire screen with two (2)
inch or simaller mesh.

Section 5523. CONSTRUCTION MATERIAL
ELEVATORS

(a) General. No employer shall permit any
person to ride in an elevator provided for hoist:
ing material, except when oiling or repairing
guides. unless such elevator is in compliance
with the requirements of Section 5524.

EXCEPTION: Permanent elevators being
used temporarily for hoisting shall have a De-
partment certified operator in the car.

(b) Cage Construction. The cage sling frame
shall be made of Douglas fir *‘Selected Lum-



ber”, or of structural steel and designed in ac-
cordance with accepted engineering practice to
provide a factor of safety not less than four (4).
Main members shall be bolted or welded.

1. The cage platform shall be a solid
floor built of wood at least two (2)
inches thick, or equivalent, and shall
be securely attached to the frame.

(c) Hoisting Loose Materials. Cages for
hoisting brick, tile or loose material shall have
the unused sides enclosed to a height of forty-
two (42) inches with boards or the equivalent
of No. 16 U. S. Standard wire gauge screen,
two (2) inch or smaller, mesh to protect work-
men from falling material.

1. When construction buggies or
wheelbarrows are hoisted on the
cage, provisions shall be made to
prevent their movement on the cage,
and if buggies or wheelbarrows are
loaded with loose material, all un-
used open sides of the cage shall be
enclosed at least to a height of
forty-two (42) inches.

(d) Signaling Device. In addition to the sig-
nal arrangements called for in this Chapter, the
following shall be provided to prevent unexpect-
ed movement of any cage that a worker could
board at a landing: Each landing gate on con-
struction material elevators with three (3) or
more landings (including the bottom one) shall
be equipped with an adequate latching device
and an electrical contact so designed and in-
stalled that a circuit which lights a green bulb
is closed whenever all gates are closed. This
bulb is to be in clear view of the operator, and
the cage is not to be moved unless the bulb
is glowing.

1. The following sign shall be placed
on all cages or platforms of instalia-
tions not designed for handling men
and shall state as follows: "BUILD-
ING DEPARTMENT OF THE CITY
AND COUNTY OF DENVER PRO-
HIBITS RIDING THIS CAGE OR
PLATFORM." Size of letters shall be
not less than two (2) inches in
height.

(e) Sheave Beams and Bearings. The over-
head sheave beams shall be of sufficient size
and strength to safely carry four (4) times the
maximum weight of cage and contents. They
shall be Douglas Fir "Selected Lumber,” as
defined in this Chapter, or equivalent.

Such shall be bolted together. In all cases
the sheave bearings shall be mounted on top of
beams and securely bolted. Open bearings shall
not be permitted.
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1. All sheave bearings shall be lined
with babbit, or other equivalent
bearing metal, or have ball or roller
bearings, and shall be provided with
adequate means for lubrication.

(f) Sheave Dimensions. The minimum di-
mensions for all material elevator sheaves shall
be as given in Table 55-B. Axles shall provide
a minimum factor of safety of eight (8) based
on the static load, a condition that will be ful-
filled by following listed sizes indicated in Table
55-B, if the wire rope is not over loaded and
the bearings abut against the sheave hub.

(g) Wire Rope. Hoisting rope shall be wire
rope, plow steel, or equivalent, providing flexi-
bility at least equal to that of standard plow
steel hoisting rope composed of six (6) strands
of nineteen (19) wires each.

1. All hoisting rope used in normal
construction elevator service shall
be wire rope providing a factor of
safety of at least five (5), when new;
which shall be calculated by dividing
the breaking strength of the rope,
as given in the manufacturer’s pub-
lished tables, by the total load to be
hoisted, including the weight of the
wire rope when fully let out.

2. Defective or badly worn wire ropes
shall not be permitted, and no rope
shall be used in which more than
ten per cent (10%) of the total
wires are broken in any running foot
of said rope.

(h) Wire Rope Clips. Rope fastenings shall
be substantially and securely made and main-
tained. The minimum number of clips for wire
rope and attachments shall be as indicated in
the manufacturer's tables, and rope end attach-
ments shall be as indicated in the manufac-
turer’s tables, but in no case shall less than
three (3) such clips be permitted. All clips shall
have the “U" side placed on the dead end of
the rope. The clips shall be spaced at a distance
equal to at least six (6) times the diameter of
the rope. All sharp edges shall be prevented
from coming into contact with the rope.

(i) Hoist Brake. Every hoist shall be
equipped with a proper brake capable of sus-
taining the maximum load in any position.

(j) Hoist Operator. Each hoist operator shall

have a covering over him as protection from
falling material.

(k) Hoisting Ropes. Wire hoisting ropes in
exposed locations within seven (7) feet of floor
or ground shall be guarded by enclosure or
fenced with standard railing.

]




(e

() Inspection and Maintenance. Hoisting
machinery shall be thoroughly inspected each
day itis to be used, with special attention given
to brakes and other safety appliances. All haz-
ardous defects found shall be corrected prior to
further use of the equipment.

(m) Rope Marking. Hoisting ropes shall be
accurately marked, or equivalent steps taken,
to indicate when the load has reached certain
important positions, including top and bottom
landings.

Section 5524, CONSTRUCTION ELEVATORS
FOR HOISTING MEN (Other than per-
manent elevators on a temporary basis).

Construction elevators on which people ride
shall comply with the provisions of this Section
and all of Section 5523 except for those parts
of Section 5523 (c), (c-1), (d) and (d-1) which
are inconsistent with this Section.

(a) Car Attendant. Each elevator on which
people ride shall be controlled by a Department
approved attendant in the cage.

(b) Dead-man Control. Every machine used
to hoist men shall be equipped with a control
that will return to the ‘'stop’ position when the
hand of the hoist operator is removed from the
control lever. The brakes shall be automatically
applied and the power from the machine cut
off whenever the control lever is in the *'stop”
position.

(c) Brakes. The hoist machine shall be
equipped with two (2) brakes, either of which
is capable of stopping and holding a fully loaded
cage. One shall be an automatic brake that will
be applied whenever the power fails, is shut
off, or when the power .control lever is in the
“off'" position. The other brake shall be a hand
or foot brake that operates on the hoist drum.

(d) Broken-rope Safety Device. The car shall
be equipped with a broken-rope safety device,
or equivalent, that will hold the car and capacity
load in its guides in the event the rope separ-
ates. This safety device shall be tested on every
installation. If the hoisting rope is so long and
heavy that, in the event of breakage near the
hoist drum, its inertia would interfere with the
proper operation of a broken rope safety de-
vice, a governor-actuated, or equivalent, safety
device shall be installed as a substitute.

1. Rope shall not be used for the pur-
pose of raising or. lowering men,
when more than ten per cent (10%)

of the total wires are broken in any

running foot of said rope. or when
the wires on the ciown of the

strands are worn down to less than
sixty per cent (60%) of their orig-
inal area, or when, by superficial in-
spection, the rope shows serious
defects, such as a marked reduction
in diameter or excessive corrosion.

2. All hoists shall be provided with
an efficient device which will bring
the cage to a stop at the top and
bottom limits of travel.

3. The speed of the *“cage” shall not
exceed two hundred (200) feet per
minute.

(e) Drum Flanges. The drums of construc-
tion hoists used for hoisting men shall have
flanges which extend at least two (2) inches
radially beyond the last layer of rope when ali
the rope is coiled on the drum.

1. Sheave and drum diameters shall
not be less than the minimum rec-
ommended for this service by the
manufacturer of the wire rope being
used. The following table Ilists
diameter dimensions that will not
vary greatly from minimum values
normally recommended.

6-strand 19-wire rope—

40 times rope diameter
6-strand 27-wire rope—

27 times rope diameter
8-strand 19-wire rope—

32 times rope diameter

2. Gages shall have the top covered
with boards not less than two (2)
inches thick and the three (3) sides
enclosed to a height of six (6) feet
with 34 (three-fourths) inch ply-
wood, or some equivalent such as
one (1) inch boards or No. 16 U.S.
Standard gauge wire screen. not
over two (2) inch mesh. fastened
in a secure and substantial manner.

3. In lieu of a construction elevator.
installations complying with the re-
quirements for elevators may be
used as construction elevators for
hoisting men or matenials. pro-
vided that such have car tops
equivalent to that required by item
2 of this sub-section. Incomplete
elevators in this category may also
be used for construction services.
provided that the major part of the
installation is ready for service and
the hazards that result from the
tincomplete items are controlled by
measures at least equivalent to
those In this Chapter.
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Section 5525. HOISTING

(a) Operator. Hoisting machines shall be
operated only by regularly assigned and City
certified operators.

1. Each hoist operator shall have a cov-
ering over him as protection from
falling material.

(b) Hoisting Operations. Only those persons
whose duties require their services shall be in
the hoist room or station.

1. There shall be no conversation in-
volving the hoist operator while the
hoist is in motion, or while he is at-
tending to signals, except to receive
orders or instructions.

2. The hoist shall be operated with
extreme caution when workmen are
being hoisted or lowered.

3. The hoist operator shall be kept
fully informed on any changes in
conditions of the work that affect
hoisting operations.

4. The hoist shall not be operated dur-
ing oiling of parts.

(¢) Construct:on Hoisting Signals. Bell,
whistle, or electric signals shall be provided on
all hoists, except hoists where the hoist operator
has a clear and unobstructed view of the load
or signal man, in which case a manual system
(see Fig. 1) of signaling may be used. Wiring
for electrical signal systems shall be so ar-
ranged that an electrical failure will not result
in a false signal to move the load.

(d) Posting Signals. The employer shall
post a copy of the hoisting signals in a con-
spicuous place at the operator's place of duty
and all landing levels of all elevators.

(e) Bell Signals. The following signats shall
be used on all elevators and hoisting machines,
unless manual signals (see Figure 1) or tele-
phone are used:

One bell or whistle, to stop

Two bells or whistles, to go up
Three bells or whistles, to go down
Four bells or whistles, to go slow

(f) Derrick Signals. Whenever derricks are
used for hoisting materials, the following signals
shall be used unless manual signals are used.
(See Figure 1).

Note: The signals are given with two (2)
different sounding bells.
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One ) One bell, to hoist

Sounding) One bell, to stop (if in motion)
Bell ) Two bells, to lower
Different ) One bell, to raise boom
Sounding)

Bell ) Two bells, to lower boom

If swing lines are wused on booms:

Two bells or whistles, to the right
Three bells or whistles, to stop
Four bells or whistles, to the left

(g) Crane Signals. Manual signals shall be
used where signals are needed for safe crane
operation, unless for special reasons a bell or
telephone system is appropriately used.

Section 5526. MOBILE TOWERS, HOISTS, AND
SIMILAR EQUIPMENT.

(Does not include cranes or earth moving
machines).

(a) General. High lift truck, mobile hoist,
or similar self-propelled equipment used in de-
livering materials to elevated platforms more
than twelve (12) feet high, shall not be in mo-
tion while the load is being hoisted. Hoisting
shall not proceed beyond the height needed
for ground clearance until travel is completed,
except for the final, lateral motion of a few feet
needed in placing the elevated load in its final
position just above platforms.

(b) Soil. A substantial plank or steel mat-
ting shall be provided where the ground is un-
even, loose, soft, or filled, and shall extend far
enough beyond the width and length of the
wheel base to provide a substantial foundation.

(c) Transport. The platform of a mobile
hoist unit used to transport any rolling equip-
ment, such as wheelbarrows, concrete buggies,
etc., shall be provided with an adequate means
to hold such equipment and its load securely
in place.

(d) Other Requirements. All mobile towers,
hoists, and similar equipment shall comply with
applicable provisions of Sections 5520 and
5523.

(e) Canopy Guard. The Department may
require lift trucks, mobile hoists, or similar units
to be equipped with canopy guards of strength

adequate to withstand, without undue deforma-’

tion, the impact of falling objects which are
normally handled or stored.
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Section 5527. MAST TOWERS AND HOISTS

(@) General. Any mast tower that has a
cantilevered hoisting platform operating on a
vertical mast or mastlike structure shall be sta-
tionary when in use. Such shall conform to Sec-
tions 5520 and 5523. (See Section 5500 (c)
for Prohibitions).

1. The area on the ground or bottom
landing that is under the cantilev-
ered platform shall be surrounded
on at least three (3) sides by the
equivalent of a standard railing.

Section 5528. GIN POLES

{a) General. Gin poles shall be of high qual-
ity, defect-free material, such as selected tim-
ber, structural metal, or steel pipe. The pole
and all component parts shall provide a factor
of safety of at least four (4).

1. Gin poles shall be held as nearly
perpendicular as possibie, with only
enough slope to clear the load to
be lifted. At least three (3) guy
wires or ropes shall be provided.

2. If a winding drum is provided such
shall be equipped with a friction
brake and positive paw! or dog.

3. Every gin poie shall be securely fas-
tened at the bottom to prevent such
from kicking out during operation.

Section 5529. SLINGS

~ The slings used with derricks, or other hoist-
ing apparatus,-shall be made of wire rope, certi-
fied alloy steel chains, manila or sisal rope of
sufficient strength to carry the imposed loads,
with a safety factor of at least six (6). The fac-
tor of safety, based upon the sling’s original
strength, shall be increased to eight (8) or
more if the sling is not reasonably new.

Slings shall be of proper size and type to
handle the load without overstress or slipping.
Double choker slings shall be provided on all
horizontal loads over twelve feet (12') in length
that include two (2) or more pieces of material.

Section 5530. RAILINGS AND TOEBOARDS.
(See Chapter 59, Standards).

Section 5531. SUSPENDED, POWER-DRIVEN
SCAFFOLDS.
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(See Chapter 59, Standards).

Section 5532. BOATSWAIN'S CHAIRS.
(See Chapter 59, Standards).

Section 5533. DERRICKS AND CRANES

(a) Derricks and Cranes. Derricks shall be
constructed of metal or select structural Doug-
las fir, with proper metal braces and fittings.
Derricks shall be of proper strength and size
for the work to be performed, and shall be
anchored so as to prevent them from tipping or
collapsing. Guyed derricks shall have at least
six (6) guys. This number shall not be reduced,
unless a study by the Department determines
that the proposed guy arrangement will provide
a safety factor of at least three and one-half
(3%) under all circumstances.

1. Reinforcing steel shall not be per-
mitted for guy line anchors.

{b) Brakes. The hoisting drum of all hand-
power hoists shall be equipped with an effectjve
brake, and shall be provided with a safety dog
of sufficient strength to hold the load in any
position.

1. Ail ropes, chains, and blocks shall
be of sufficient size and strength to
safely raise, lower, or sustain the
load under all circumstances.

2. The maximum allowable working
load of new chains and ropes shall
be based on manufacturer's tables.

3. Ropes shall be attached to drums
in a manner that will not interfere
with proper winding.

(¢) Wire Rope Clips. Wire rope fastenings
shall be substantially and securely made and
maintained. The minimum number of clips for
wire rope end attachments shall be as indicated
in manufacturer's tables, but in no case shall
less than three (3) clips be used. All clips shail
have the "“U" side placed on the dead end of
the rope. The clips shall be spaced at a distance
equal to at least six (6) times the diameter of
the rope. All sharp edges shall be prevented
from coming into contact with the rope.

(d) Moving Rope Guards. Wire hoisting
ropes and similar moving ropes in exposed loca-
tions within seven (7) feet of ground or floor,
except for free end section, shall be guarded
by an enclosure or fenced with standard railings.



(e) Safe Derrick Load. The load on any
boom or extension to a boom on any derrick
shall not exceed the safe load indicated by the
manufacturer.

1. Every derrick shall be plainly
marked on the length of the boom,
the rated load, and the correspond-
ing radius.

(f) Crane Capacity. Every boom-type mobile
crane shall have a legible capacity chart or data
plate, conveniently located on or in the crane,
containing manufacturer's rated loads at the
maximum and minimum radius and at least two
(2) other points for the various boom length,
counterweight, and outrigger arrangements.
This information shall be given for boom posi-
tions, both parallel and transverse to the line of
travel. '

1. Any boom or extension to a boom,
designed by other than a recognized
manufacturer or structural engineer,
shall be tested before use, and at
any other time requested by the De-
partment, with a vertical load at
least twenty-five per cent (25%)
greater than the load which it is in-
tended to lift, and with a lateral load
equal to one-half (¥2) the load it is

Section 5534. TABLES

intended to lift verticaily, or with a
lateral load equal to the maximum
efforts of the swinging device, if
of a swing type.

(g) Crane Boom Stops. Devices to prevent
the boom from falling over backward shall be
provided on cranes and on other equipment
with booms that present similar hazards.

(h) Boom Dog. Any crane boom that de-
pends upon a dog and ratchet arrangement to
hold it in position shall have the dog readily
visible to the operator, or shall be provided with
a visible, directly connected, positive telitale
device.

(i) Oiling Platform. Crane booms with out-
rig blocks or similar equipment, requiring a man
to climb out onto the boom for oiling or other
regular service, shall be equipped with an oiler’s
walkway, or platform and grab irons for safe
access, except for those booms that can be and
are safely lowered to the ground for this pur-
pose.

(j) Safety Glass. Al glass in the cabs of
cranes or derricks shall be of a shatterproof
type. Wire glass or equivalent is acceptable ex-
cept for those sections, like windshields,
through which the operator must frequently
view his operations.

TABLE NO. 55-A

Vertical ]
Distance Guide Hori- Diag- Max:mum
Cage or Bucket Measured Post Sizes zontal onal Tie
Capacity Up to From Top Sizes S45S Tie Brace Spacing
Dodn Sizes Sizes
500 |b. Topto72' | 4x4 | 2% x 3V 1x6 1x6 6’
500 Ib. 72 to 198 | 4x6 2% x 3, 2x6 1x8 6
1,000 Ib. or ¥4 cu. yd. Top to 72 4x4 3% x 3, 1x6 1x6 6
1,000 ib. or 14 cu. yd. 72 to 126 | 4x6 3V, x 3, 2x6 1x8 6
1,000 Ib. or Y% cu. yd. 126 to 198 | 6x6 3 x 3% 2x6 1x8 6
2,000 Ib. or 1% cu. yd. Top to 80’ 4x6 3V x 31 2x6 1x8 8
2,000 Ib. or Y5 cu. yd. 80to 128 | 4x6 3% x 3% 2x6 1x8 8
2,000 Ib. or ¥ cu. yd. 12810208 | 6x6 | 3% x 3y 2x6 2x6 8
4,000 Ib. or 1 cu. yd. Top to 80’ 4x6 3% x 3%, 2x6 2x6 8
4,000 ib. or 1 cu. yd. 80to 128 | 6x6 3 x 3V, 2x6 2x6 8
4,000 Ib. or 1 cu. yd. 128 10 208 | 6x8 3V x 3% 2x8 2x6 8
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TABLE NO. 55-B

Diameter of Diameter Axle Diameter, inches
Hoisting rope, of Sheave, (See Sub-Section (fy
inches inches for limitations)
5/16 7 1/2 11/16
3/8 . 9 15/16
172 . 12 1 3/16
5/8 14 1 7/16
3/4 16 1 11/16
7/8 i8 1 15/16
1 20 2 3/16

Note: Diameter of sheaves shall be measured at bottom of groove.

1. All sheaves shalt be of iron or steel, and of sufficient strength to sﬁpport the loads to which they will
be subjected.

2. The grooves of all sheaves shall be machined and shall be concentric with the axis.

3. All sheaves shall have axles of a grade at least equal to cold rolled shafting.

e
j Section 5535. FIGURES
STANDARD HAND SIGNALS FOR CRANES AND DERRICKS

N !

‘}i i HOIST
?}Z“f -: .5. M
o
BoOM DOWN
s

MAKE
MOVEMENT STOP

StowLY
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Section 5540. STANDARDS

Unless as otherwise specified, the follow-
ing standards shall apply:

Organization
ASA

Title of Publication

Safety Code .for Elevators, Dumbwaiters and
Moving Walks, A 17.1—1965

Practice for the Inspection of Elevators, inspec-
tors Manual, A 17.2—1960

Safety Requirements for Workmen's Hoists,
A 10.4--1963

Safety Code for Manlifts, A 90.1—1949, Re-
affirmed 1956 o

Organization Title of Publication

USASI Sofety Code & ETC.

Legend: _ »

USASI United States of America Standards
Institute

10 East 40th Street
New York, N.Y. 10016
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CHAPTER 56

Section b600. GENERAL

{a) Scope. In addition to the requirements
of this Building Code, this Chapter shall
govern the installation, repair, maintenance
and approval of all signs.

{h) Purpose. The purpose of this Chapter
is to provide the minimum standards to
safeguard life, health, property, and public
welfare by regulating and controliing the
design, quality of materials, construction,
location, electrification, and maintenance of
all signs, billboards, and marquees not iocated
within buildings. (For interior signs and out-
line lighting see Chapter 53.)

(¢} Identification and Marking. Each sign
hereafter erected or remodeled shall bearin a
prominent position thereon a clearly legible
identification plate stating the name of the
person, firm, or corporation, responsible for
its construction and erection. Electrical signs
shall be marked with input amperes at full
load input.

(d) Maintenance. Every sign, including
those specifically exempt from this Chapter in
respect to permits and permit fees, shall be
maintained in good structural condition at all
times. All signs shall be kept neatly painted
including all metal parts and supports thereof
that are not galvanized or of rust resisting
metals. The owner of the sign shall maintain
the premises within twenty (20) feet of such
signs in a clean, sanitary and inoffensive
condition, free and clear of all obnoxious
substances, rubbish and weeds. The Depart-
ment shall inspect and shall have the author-
ity to order the painting, repair, alteration, or
removal, of a sign which shall constitute a
hazard to safety, health, or public welfare, by
reason of inadequate maintenance, dilapida-

|_tion, cleaning, obsolescence, or abandonment.

SIGNS

Section 5601. EXISTING SIGNS

(a) General. Signs existing on the effective
date of this ordinance which do conform to
the provisions of this Chapter when removed
from their fast shall not be re-erected unless
the location and the erection thereof are
made to conform to the provisions of this
Chapter or any other ordinance or regulation.

(b) Notin Use. Any sign now or hereafter
existing which no longer advertises a bona
fide business, product or service shall be taken
down and removed by the owner, agent, or
person having the beneficial use of the prem-
ises upon which such sign may be found
within ninety (90) days after written notifica-
tion from the Department and upon failure to
comply with such notice within the time
specified in such order, the Department is
hereby authorized to cause removal of such
sign and any expense incidental thereto shall
be paid by the owner of the premises on
which such sign is located. Such costs may be
charged to the owner of the premises involved
in the manner provided for in Chapter 1.
(City's lien for costs.)

Section 5602. PROHIBITED SIGNS

(a) General. No person shall paste or other-
wise fasten any paper or other material, paint,
stencil or write any number, sign name, or
any disfiguring mark on any sidewalk, curb,
gutter, street, any post or pole, any other
sign, building, fence, or other structure, uniess
sanctioned by the provisions of this Building
Code or the Manager of Public Works, nor
shall any of the said subjects be defaced in
any manner.

{b) All signs prohibited by the Zoning
Ordinance are also prohibited.

(c) Obstruction of Traffic Control Devices.
It shall be unlawful to erect or maintain any_|
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- sign which constitutes a traffic hazard and is a

detriment to traffic safety by obstructing the
vision of drivers or detracting from the
visibility and prominence of any official
traffic control device.

Section 5603. PROTECTION OF PUBLIC

(a) General. The temporary occupancy of
the sidewalk or the street or other public
property in the case of construction, removal,
repair, alteration, maintenance of a sign or
marquee, shall not be deemed to be a viola-
tion of this ordinance, provided the space
occupied is roped off, fenced off, or other-
wise isolated when necessary for public con-
venience and protection. A permit shall be
required from the Department and approved
by the Manager of Public Works.

(b) Bonds. Prior to -the issuance of any
permit for a sign which is located over public
property or which may require any work over
public property, the erector shall furnish a
bond in accordance with the requirements of
the Revised Municipal Code.

Section 5604. DEFINITIONS AND ABBREVIA-
TIONS.

"~ All definitions found. in the Zoning Ordi-
nance of the City and County of Denver,
Section 619 shall apply also to this Building
Code.

* Electric Sign. The electric sign shall mean
any sign containing electrical wiring but not
including signs iluminated by exterior light
sources.

{ncombustible Materials. {See Chapter 4.)

Plastic Materials. Are materials made wholly
or partially from standardarized plastics listed
and described in Chapter 60 of this Building
Code.

Projection. Projection means the distance
by which a sign projects or extends over
private or public property.

Sign Structure. Sign structure shall mean
any support, uprights, braces, and frame work
of the sign. ,

Structure. (See Chapter 4.)

Section 5605. PERMITS, FEES & INSPECTIONS
Shall be as required in Chapter 3 of this
Building Code.
(a) Permit Application.
EXCEPTION: The following signs and
sign work shall not require a sign per-
mit. These exemptions shall not be
construed as relieving the owner of
the sign from the responsibility of its
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erection and maintenance, and its™
compliance with the provisions of this
Building Code and Revised Municipal!
Code or other laws or ordinances regu-
lating the same.

1. Painting— Painting, repainting, or
cleaning of a sign or the changing
of the advertising copy or the mes-
sages of a sign, except that a
change in the name of the use-by-
right or in the type of use-by-
right, or change in the sign struc-
ture or the removing of a sign
from its fast shall require a permit.

2. Signs required or specifically au-
thorized for a public purpose by
any law, statute or ordinance; may
be of any type, number, area,
height above grade, location, illu-
mination, or animation, author-
ized by the law, statute or ordi-
nance under which the signs are
required or authorized.

3. Signs limited in content to name
of occupant and address of prem-
ises; signs of danger or a caution-
ary nature which are limited to:
wall and ground signs; not more
than two per street front for each
dwelling unit; not more than four
square feet per sign in area; not
more than 10 feet in height above
grade: may be illuminated only
from a concealed light source
which does not flash, blink or
fluctuate; shall not be animated.

4, Signs in the nature of corner-
stones, commemorative tables and
historical signs which are limited
to: wall and ground signs; nor
more than two per Zone Lot; not
more than six square feet per sign
in area; not more than six feet in
height above grade; may be illumi-
nated only from a concealed light
source which does not flash, blink
or fluctuate; shall not be animat-
ed.

5. Signs which identify by name or
number individua! buildings with-
in institutional or residential
building group complexes and
which are limited to: wall and
ground signs; not more than four
signs per building; not more than
20 square feet per sign in area; not




more than 12 feet in height above
grade; any location on the Zone
Lot; may be illuminated from a
light source which does not flash,
blink or fluctuate and if directly
illuminated does not exceed 25
watts per bulb, shall not be ani-
mated.

Signs in the nature of decorations,

clearly incidental and customary .

and commonly associated with
any national, local or religious
holiday; provided that such signs
shall be displayed for a period of
not more than 60 consecutive
days nor more than 60 days in any
one year; and may be of any type;
number; area; height; location; il-
lumination and animation.

Signs in the display window of a
business use which are incorporat-
ed into a display of merchandise
or a display relating to services
offered on the same Zone Lot and
limited to: window signs; one sign
per five feet of window frontage;
not more than four square feet per
sign in area; ground level windows
only; may be illuminated only
from a concealed light source
which does not flash, blink or
fluctuate; shall rnot be animated.

Signs that identify or advertise the
sale, lease or rental of a particular
structure or land area and limited
to: wall, window and ground
signs; one sign per Zone Lot; not
more than five square feet in area
per face; not more than six feet
above grade; no illumination; and
no amination.

Signs commonly associated with
and limited to information and
directions relating to the Permit-
ted Use on the Zone Lot on which
the sign is located, provided that
each such sign is limited to wall,
window and ground signs; not
more than 100 square inches per
sign in area; not more than eight
feet in height above grade; may be
illuminated only from a concealed
light source which does not flash,
blink or fluctuate; shall not be
animated except that gauges and
dials may be animated to the
extent necessary to display correct
measurement.
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Section 5606. DESIGN

(a) General. Signs and structures shall be
designed and constructed to resist wind and
seismic forces as specified in this Section and
Chapter 23 of this Building Code. All bracing
systems shall be designed and constructed to
transfer lateral forces to the foundations. For
signs on buildings the dead and lateral loads
shall be transmitted through the structural
frame of the building to the ground in such a
manner as not to overstress any of the
elements thereof.

The overturning moment produced from
lateral forces shall in no case exceed two-
thirds (2/3) of the dead load resisting mo-
ment. Uplift due to overturning shall be
adequately resisted by proper anchorage to
the ground or to the structural frame of the
building. The weight of earth superimposed
over footings may be used in determining the
dead load resisting moment. Such earth shall
be carefully placed and thoroughly compact-
ed.

{b) Wind Loads. Sign and sign structures
shall be designed and constructed to resist
wind forces as specified in Chapter 23 of this
Building Code.

(c) Seismic Loads. Signs and sign structures
shall be designed and constructed to resist
seismic forces as specified in Chapter 23 of
this Building Code.

(d) Combined Loads. Wind loads and seismic
loads need not be combined in the design of
signs or sign structures; only that loading
producing the larger stresses need be used.
Vertical design loads, except roof live loads,
shall be assumed to be acting simultaneously
with the wind or seismic loads.

(e) Allowable Stresses. The design of wood,
concrete, or steel members, shall conform to
the requirements of Chapters 25, 26 and 27
of this Building Code. Loads,; both vertical
and horizontal, exerted on the soil shall not
produce stresses exceeding those specified in
Chapters 23 and 28 of this Building Code.

1. The working stresses of wirerope
and its fastenings shall not exceed
twenty-five (26%) of the ultimate
strength of the rope or fasteners.
Working stresses for wind loads
combined with dead loads may be
increased as specified in Chapter
23 of this Building Code.

Section 5607. CONSTRUCTION

(a) General. The supports for all signs or
sign structures shall not be ptaced in or upon
the public right-of-way or public easement.
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(b} Supports. All supports for signs or sign
structures shall be securely built, constructed,
and erected, in conformance with the require-
ments of this Building Code.

(¢} Materials. Materials or construction for
signs and sign structures shall be of the
quality and grade as specified for buildings in
this Building Code. The materials and details
of construction shall, in the absence of
specified requirements, conform to the fol-
lowing:

1. Structural steel. shall be of such
quality as to conform with the
ASTM A-36 Standards. Secondary
members in contact with, or di-
rectly supporting the display sur-
face, may be formed of light gauge
steel, provided such members are
designed in accordance with the
specification of the design of light
gauge steel as specified in the
ASTM A-245 and ASTM A-303
Standards and the American Iron
and Steel Institute Specification
of Design of Light Gauge Steel
Structural Members, and shall be
galvanized secondary members,
when formed integrally with the
display surface, shall be at least
No. 24 gauge in thickness. When
not formed integrally with the
display surface, the minimum
thickness of a secondary member
shall be No. 12 gauge. The mini-
mum thickness of hot-rolled steel
members furnishing structural sup-
port for signs shall be one-fourth
(1/4) inch except that if galvan-
ized such members shall be at least
one-eighth {1/8) inch thick. Steel
pipes shall be of such quality as to
conform with the ASTM A-36
Standards.

2. Anchors and supports for signs of
wood which are embedded in the
soil, or within six (6) inches of the
soil, shall be of all heartwood of a
durable species, or shall be pres-
sure treated with an approved
preservative before erection. Such
members shall be marked or
branded by an approved agency.

{(d)} Restrictions an Combustible Materials All
sign structures, except those signs specified in
Section 5606 (a) erected in Fire Zone No. 1
shall have structural members of incombusti-
ble material.
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Wall signs and arcade signs shall be con- |
structed of incombustible material except as
provided in Subsection {(e) of this Section. No
combustible materials other than approved
plastic shall be used in construction of electric
signs. (See Section 5604 for approved Plas-
tics.)

{e) Nonstructural Trim. Nonstructural trim
may be of wood, metal, approved plastics, or
any combination thereof.

(f} Anchorage. Members supporting un-
braced signs shall be so proportioned that the
bearing loads imposed on the soil in either
direction horizontal or vertical, shall not
exceed safe values. Braced ground signs shall
be anchored to resist specified wind or seismic
loads acting in any direction. Anchors and
supports shall be designed for safe bearing
loads on the soil for effective resistance to
pull-out amounting to a force twenty-five
(25) per cent greater than the required resist-
ance to overturning. Anchors and supports
shall penetrate to a depth of at least three (3)
feet. Anchors and supports shall be guarded
and protected when near driveways, parking
lots, or similar locations where they could be
damaged by moving vehicles.

1. Signs attached to masonry, con-
crete, or steel shall be safely and
securely fastened thereto by
means of metal anchors, bolts, or
approved expansion screws of suf-
ficient size and anchorage to sup-
port safely the loads applied.

2. Wood blocks or plugs or anchors
with wood used in connection
with screws or nails shall not be
considered proper anchorage ex-
cept in a case of signs attached to
wood framing.

{g) Display Surfaces. Display surfaces in all
types of signs may be made of metal, other
approved materials or glass in accordance with
the area limitation set forth in Table 56-A of
this Building Code.

(h) Approved Materials. Any material not
consistent with this Chapter shall be approved
in the manner provided for in Chapter 1 of
this Building Code. Signs, other than electrical
signs, the display surface may be constructed
of combustible materials when such is ap-
proved by the Department.

Section 5608. CLEARANCE
(a) Clearance from Power Lines. Signs shall
not be located with less than three (3) feet |




horizontal nor eight (8) feet vertical clearance
from overhead electric conductors which are
energized in excess of 750 volts.

(b) Clearance from other Structures. Signs or
structures shall not be erected in such a
manner that any portion of its surface or
supports will interfere in any way with free
use of any fire escape, exit, or standpipe.
Signs shall not obstruct any window to such

an extent that any light or ventilation is .

reduced to a point below that required by this
Building Code, any law, or ordinances.

Section 5609. GROUND SIGNS

(a) General. Ground signs may be con-
structed of any material meeting the require-
ments of this Building Code, except as provid-
ed in Section 5607 of this Building Code.

(b) Design. Supports for ground signs shall
not be placed upon public right of way or
public easements and shall be designed in
accordance with the requirements specified in
Section 5606 of this Building Code.

Section 5610. WALL SIGNS :

(a) General. Wall signs shall be construct-
ed of incombustible material except as provid-
ed in Section 5607 of this Building Code.

(b) Design. Projecting wall signs shall be
designed in accordance with the requirements
specified in Section 5606 of this Building
Code.

(e) Projection. Wall signs shall not have a
projection over public property greater than
the distance set forth in Table 56-B, nor shall
extend above any adjacent parapet or roof of
the supporting buildings. Signs or sign struc-
tures shall not project into any public alley
more than eight (8) inches and be at least
fourteen (14) feet from the floor of such
alley.

Section 5611. ARCADE SIGNS

(a) General. Arcade signs shall be con-
structed of incombustible material except as
provided in Section 5607 of this Building
Code.

(b) Design. Arcade signs which project
from the wall of a building or structure shall
be designed in accordance with the require-
ments in Section 5606 of this Building Code.

(e) Projection. Arcade signs shall not have
a projection greater than the distance set
forth in Table 56-C.

(d) Wall signs. Arcade signs which are wall
signs shall be designed in accordance with the
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requirements specified in 5610 of this Build- ]

ing Code.

Section 5612. ELECTRIC SIGNS

(a) General. Electric signs shall be con-
structed of incombustible material except as
provided in Section 5607 (c) of this Building
Code. Electric signs shall be water tight,
except that service holes fitted with water-
proof covers shall be provided to each com-
partment of such signs.

(b) BRegulations

1. Installation. Electrical signs shall
not be erected or maintained
which do not comply with Chap-
ter 53 (Electrical- of this Building
Code.)

2. Interference with Radio or Television.
Electric equipment or electrical
apparatus of any kind which
causes interference with radio or
television reception shall not be
used in the operation of illuminat-
ed signs. Whenever interference is
caused by an unfiltered or improp-
erly filtered or otherwise defective
sign, or by any other electrical
device or apparatus connected to
the sign, the Department shall
order the sign disconnected until
repairs are made.

Section 5613. TEMPORARY FABRIC SIGNS

(a) General. Fabric temporary signs shall
not exceed one hundred (100) square feet in
area. Such temporary fabric signs may remain
in place for a period not exceeding thirty (30)
days.

(b) Design. Every temporary fabric sign
shall be supported and attached with wire
rope of three-eighths (3/8) inch minimum
diameter. Strings, fiber ropes, or wood slats
shall not be permitted for support or anchor-
age purposes.

(c) Protection. Temporary fabric signs,
when ten (10) feet or more above the ground
may project not more than six (6) inches over
public property or beyond the building line.

When extending over public property
more than six (6) inches such temporary signs
shall maintain a minimum clearance of not
less than twenty (20) feet.

Section 5614. MISCELLANEQUS REGULATIONS
(a) Balloons, Search Lights. Balloons or simi-

lar types of objects and search lights are pro—_j
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™ hibited unless approved by the Department

and the Department of Public Works. See Ar-
ticle 332 of the Revised Municipal Code.

(b) Other Obstructions. No  person  shall
erect or maintain upon or over any public
street or thoroughfare, either temporarily or
permanently, any object, contrivance, struc-
ture, or device, except as are authorized by

Code or other ordinances of the City and then |
only in accordance with the provisions there-
of.

Section 5615. PROHIBITIONS

It shall be unlawful for any person, firm,
or corporation to do or cause to be done, or
perform or cause to be performed any act
contrary to or in violation of any of the

this Building Code, the Revised Municipal provisions of this Building Code.

Section 5616. TABLES

TABLE 56-A
SIZE, THICKNESS, AND TYPE OF GLASS PANELS IN SIGNS

MAXIMUM SIZE OF EXPOSED MINIMUM
GLASS PANEL THICKNESS TYPE OF GLASS
OF GLASS
{in inches)
ANY DIMENSION AREA
(in inches) (in square inches)
30 500 1/8 Plain, Plate or Wired
45 700 3/16 Piain, Plate or Wired
144 3,600 1/4 Plain, Plate or Wired
over 144 over 3,600 1/4 Wired Glass -
TABLE 56-B \
, PROJECTION OF WALL SIGNS
oy MINIMUM HEIGHT MAXIMUM AMOUNT OF
% ’ OF LOWEST POINT PROJECTION OVER PUBLIC
L OF SIGN ABOVE PROPERTY BEYOND STRUCTURE

SIDEWALK OR GROUND OR BUILDING WALL STRUCTURE

Less than 10 feet
10 feet and over

No projection permitted

Not more than 2 feet projection
at any point

- TABLE 56-C
PROJECTION OF ARCADE SIGNS

MINIMUM HEIGHT
OF LOWEST POINT
OF SIGN ABOVE
SIDEWALK OR GROUND

MAXIMUM AMOUNT OF
PROJECTION BEYOND
THE STRUCTURE OR

BUILDING WALL

Less than 10 feet No projection

10 feet No more than 4 feet projection
at any point

11 feet Not more than 5 feet projection
at any point

12 feet and over Not more than 6 feet projection
at any point i
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[~ Section 5617. STANDARDS 7]

Unless as otherwise specified in other
portions of this Building Code the following
standards shall apply:

Organization Title of Publication

AlSI Specific Design of Light Gauge Steel
Structural Members

ASTM Spec. for Structural Steel, A36-67

ASTM Spec. for Flat-Rolled Carbon Steel
Sheets of Structural Quality, A 245-64

ASTM Spec. for Hot-Rolled Carbon Steel Strip
of Structural Quality, A 303-64

Legend:

AISI American Iron and Steel Instiute
150 East Forty-Second Street
New York, N.Y.

ASTM American Society for Testing and Materials
1916 Race Street

1. Philadelphia, Pa. 19103 -

ORD-538 - Dec. 1971
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CHAPTER 57

BOILERS AND PRESSURE VESSELS
July 1971

Section 5700. SCOPE

In addition to the other requirements of this
Building Code, this Chapter shall govern the
maintenance and safety of all hot water boil-

ers, steam boilers, steam cleaners, steam gen - -

erators, presently installed or. hereafter erected.
This Chapter shall also govern the annual in-
spection and fees imposed for such inspections.

Section 5701. GENERAL

(a) Equipment. Such equipment shall be of
an approved type, bear the label of a nationally
recognized testing laboratory, and conform to
the requirements of this Building Code. Burners
shall conform to Chapter 51.

(b) Type of Fuel. Gas or oil appliances shall
not be converted from the fuel specified on the
manufacturer’s rating plate for use with a dif-
ferent fuel without consulting the manufacturer
for complete instructions and being approved
for safety by the Department for the fuel to
be used.

(c) Stationary Engineer Required.
(See Chapter 2-B)

~ (d) Combustion Air. Combustion air shall be
as required in Chapter 51, and shall be a per-
manent opening with no restrictions, open di-
rectly to the outside atmosphere.

(e) Boiler Rooms. Boiler rooms shall be

maintained free of rubbish and storage, and
shall meet the requirements for fire separation
based on the accupancies in which the boiler is
located. Such boiler rooms shall be of at least
one hour fire-resistive construction. Enclosures
may be waived when in the opinion of the De-
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partment, such enclosures are not necessary,
or would tend to increase a hazard.

EXCEPTION: Enclosures shall not be waived
when such boilers are located in Dry Clean-
ing Plants, White Rooms, chemical rooms
where corrosive materials are present, and
Group D and E Occupancies.

(f) Prohibition. Steam cleaners and steam
generators shall not be maintained on the floor
of any garage, wash rack, auto wash, or any
building where gasoline or butane propelled
devices such as automobiles, trucks, or like de-
vices can be driven in.

Section 5702. INSPECTIONS

(a) Owners to Require Inspection. All per-
sons owning or using any boiler or pressure
vessel shall have the same inspected, other
than those in use in | occupancies, at least once
each year thereafter. If upon completion of the
inspection, the equipment is in safe and satis-
factory condition, the Department shall issue
a certificate stating that such equipment is safe

“for use, and the maximum pressure at which

any such equipment may be worked.

(b) Major Repairs. Equipment shall not be
used after major repairs until an inspection has
been made by the Department and the above
certificate shall have been re-issued by the De-
partment to the effect that such repairing has
been properly done, and that such equipment
may be safely used.
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(c) Owners to Provide Facilities. Every per-
son owning or having possession or control of
any such equipment subject to inspection as
aforesaid shall provide, at his own expense,
proper arrangements and facilities for attaching
the instruments of inspection. Immediately be-
fore the time set for such inspection, every such
person shall remove all scale, dirt, soot, and
sediment in, beneath and around such equip-
ment; shall fill the same with water, when so
ment to do by the Department and shall have

all main stop valves and other valves and con-

nections on such equipment perfectly tight, so
that the Department may be able to apply hy-
drostatic pressure, leaving all said equipment
in clean condition for inspection.

(d) Equipment—How Tested—Additional
Fee. All equipment when required to be tested
by hydrostatic pressure, shall be filled with
water by the owner or users, and they shall
furnish the necessary labor required to work
and handle the pumps in applying the test.
When leaks occur which prevent a successful
test, the Department shall make a second test
upon receiving notice that ali leaks have been
repaired. If, upon making a second test, such
equipment is still defective, the owner or user
thereof shali, for each subsequent test pay an
additional inspection fee as herein provided,
but in no case shall the Department give an
order for a certificate until fully satisfied of the
safety of the equipment.

(e) Hydrostatic Pressure. It shall be the
duty of the Department to inspect all such
equipment as often as once each year, by con-
ducting a hydrostatic pressure test where such
test by the Department shall be deemed neces-
sary; and by making a careful external and
where possible, an internal examination. In all
cases where hydrostatic pressure test is used,
an internal examination of said equipment shall
where possible, afterwards be made. The hydro-
static pressure used in such test shall not ex-
ceed the maximum working pressure of said
equipment by more than fifty (50) per cent.

(f) Test Formulae. In certifying the work-
ing pressure permitted on each such equip-
ment, the Department shall use approved test
formulae.

(g) Drill Inspection. Any such equipment
having been in use eight years or more, and
its condition being such that, in the opinion of
the Department, the same should be drilled in
order that the exact thickness and condition
thereof may be ascertained, such equipment
shall be dritled by the owner or user at points
in such equipment as the Department may di-
rect, and the steam and/or water pressure or
other pressure allowed shall be governed by

such ascertained thickness and general condi-
tion of the equipment. Drilling and plugging
shall be performed at the expense of the owner
or user.

(h) Selier's Inspection. All manufacturers,
junk dealers, or any other persons selling such
equipment, either new or used, shall, before
painting the same, have it inspected by the De-
partment, and shall have in their possession a
certificate issued by the said inspector showing
the amount of pressure per square inch the
equipment is permitted to carry. Such certifi-
cate shall be furnished by the seller to the buyer
for reuse.

(i) Welding. All welding shall be performed
in accordance with the requirements of
Chapter 58.

(j) Electrical. All electrical wiring shall con-
form to the requirements of Chapter 53.

(k) Boiler Settings. Boiler settings shall be
as required for furnace settings in Chapter 52
and Chapter 58.

Section 5703. ANNUAL INSPECTION FEES

Power Boilers

Horse power Fee
0to 50 $10.00

51 to 100 15.00
101 to 250 20.00
251 to 500 25.00
501 to 1000 30.00
1001 and over 35.00

Heating Boilers

Cast-Iron, 15 Lbs. Per Sq. In. Fee
or Less in Pressure
Oto 1,400 sq. ft. radiation $10.00
1,401 to 5,000 15.00
5,001 to 10,000 20.00
10,001 to 25,000 25.00
25,001 and over 30.00

All inspections, other than the normal re-
quired, shall be assessed $10.00 for each addi-
tional inspection.

The fee for unfired pressure vessels shall
be $10.00 each.

NOTE: Saturday, Sunday and holiday in-
spection fees shall be double the above schedule,
with a minimum of $20.00.




Section 5704. CONDEMNATION

Any boiler or pressure vessel, which in the
opinion of the Department constitutes a hazard,
shall be red tagged and condemned in accord-
ance with the provisions of Chapter 1 of this
Building Code.

Section 5705. HARTFORD TEE AND
EQUALIZING PIPE REQUIREMENTS

(a) General. An equalizing pipe shall be
connected between the steam header and the
return header. The size of such pipe shall be the
same as the steam header to a point not less
than six (6) inches below the water line of the
boiler. Reduction may be made at this point
to the same size as the return header or pip-
ing. A tee or welded connection shall be in-
stalled in the equalizing pipe, prior to reduc-
tion in size, and located at a point two (2).inches
below the operating water line of the boiler. The
two (2) inches below water line shall be meas-
ured from the top of the side opening of the
tee or top of the side weld connection. The use
of “Y" lateral type fittings or weld are also
permitted in place of straight type tees. When
“y" fittings are used, the branch of side out-
iet of *Y'" shall be installed to run down, orin
an inverted position. If threaded tee is used, a
close nipple shall be used between tee and an
elbow and such ell shall point downward. From
the inverted “Y" or the elbow, a pipe shall be
run downward and parallel to the equalizing
pipe to a point near the floor line. All direct re-
turn piping from the system shall be connected
to this pipe and the size of such pipe shall be
not less in internal cross sectional area than
the total cross sectional area of the connected
return piping.

(b) Return or Vacuum Pum.ps. Where boiler
return pumps or vacuum pumps are used as a
means of returning condensate to the boiler in-
stead of gravity return, the size of the pipe con-
necting to a Hartford connection shall be one
size larger than the outlet or discharge connec-
tion of the pump. If the distance between the
pump and the boiler 1s over thirty (30) teet, the
size of the pipe shail be increased to compen-
sate for increased pressure fuss. Check valves
shall be instatled in this pipe between the pump
and the boiler.

Where boiler return pumps or combination
return and vacuum pumps are used to return
condensate to the boiler, they may be connected
through a Hartford Tee and Loop Connection
or direct to the boiler return piping. Pipe from
pump to boiler shall be run up in a vertical po-
sition from pump to above the water line of the
boiler. or to ceiling if ceiling is less than three
(3) feet carried across to the boiler at that
height, then dropped to below water line of the
boiler and connected to a Hartford Tee or direct
to boiler return piping with necessary check
valves installed.

Eection 5706. SAFETY OR RELIEF VALVES
AND REDUCING VALVES.

(a) General. All steam boilers, hot water
boilers and generators, or any type of pressure
vessel used for steam generation, for processing,
or for building heating systems and tanks, and
other equipment used for the purpose of gener-
ating or storing of hot water under pressure, shall
be equipped with a side outlet type and approved
ASME-NB pressure safety or relief valve(s), ap-
proved for the type of equipment on which it is
installed, and for the temperatures, pressures and
fluids with which it is to operate. Such valves
shall be rated at maximum unit capacity or not
less than the burner output capacity. The require-
ments for temperature relief valves shall be those
as required for pressure relief valves, except that
temperature relief valves shall be of an approved
type and need not bear the seal of the ASME-NB.
For purposes of this Chapter, ASME-NB shall
mean American Society of Mechanical Engineers-
National Board.

Approved combination type pressure and tem-
perature relief valves may be permitted on tanks
up to 100 gallon storage capacity; however, tanks
in excess of 100 gallon storage capacity shall be
equipped with separated valves for relief of tem-
pgrature and pressure.

1. When the horsepower of a steam boiler or
generator is in excess of five hundred (500)
horsepower, a second relief valve of ade-
quate size to handle the boiler output shall
be installed. Such valve shall be perma-
nently marked indicating pressure and ca-
pacity rating.

2. Required side outlet type relief valves shall
be installed on top ef boilers and at the
heat exchanger. Stops, valves or other ob-
structions that will prevent the full pres-
sure of the heating system from being ap-
plied to the relief valves at all times, are
prohibited.

(Ord. 39 — 1966)

(b) Location. All relief valves shall be in-
stalled in openings by the manufacturer of the
equipment. If such openings are not provided,
the valves shall be installed in the piping of
the equipment as close to the equipment as pos-
sible, Pressure relief valves shall be installed in
the cold water supply piping as close to the
heater or tank as practicable, so the valve will
be under the same constant water pressure as
the equipment. Valves or stop cacks shall not
be permitted between boiler or pressure vessel
and pressure valves except on boilers in excess
of 1,000 horsepower and having two or more
relief valves. Reduction in the size of the relief
valve connections shall not be permitted.

- (c) Test Lever. All relief valves shall be pro-
vided with a suitable type hand test lever and
chain, so the relief may be checked each day.




(d) Valve Seals.

1. The seal provided by the manufac-
turer of the relief valve to seal valves
at designated pressure or tempera-
ture shall not be broken without
special permission of the Depart-
ment. f permission is given to
change or reset the valve, such
valve, such valve shall be resealed in
the presence of an authorized repre-
sentative of the Building Depart-
ment and permanently tagged and
marked to indicate the new setting
permitted.

2. Where the seal on any type relief
valve is found broken without per-
mission of the Department, the
equipment on which the valve isin-
stalled shall not be placed in service
until a new valve, of proper size and
type, has been installed on the
equipment, and such valve is tagged
and sealed in an approved manner.

EXCEPTION: If, however, the equip
ment cannot be ordered out of serv-
ice, the relief valve shall be imme-
diately checked. If found to be oper-
ating properly, the valve shall be re-
sealed and tagged in an approved
manner.

(e) Discharge. Safety or relief valve dis-
charge openings -shall be piped the full size of
the relief opening to a location where the dis-
charge cannot be injurious to the plant, the
building, or to personnel. If the discharge pipe
from the relief valve is piped to the outside of
the building, provisions shall be made to secure
proper drainage and prevent freeze-up. Dis-
charge pipe from the relief valve, piped to the
inside of the building shall be piped to within
six (6) inches of the boiler room floor, or to
an approved plumbing receptacle. The boiler
room floor shall be provided with a drain or an
approved plumbing receptacle connected to the
sewer and the drain pipe from such device shall
be not less than one nominal iron pipe size
larger than the drain outlet of the relief valve.

The discharge end of the pipe from any
relief valve shall be open to the atmosphere so
as to provide a minimum air gap between the
overflow rim to the receptacle of the sewer
opening or floor drain of twice the inside pipe
diameter of the relief valve discharge pipe.

(f) Pressure Valves.
1. On all closed building heating sys-

tems, in addition to the compression
tank, an approved type of pressure
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reducing valve and pressure relief
valve shall be installed. The reducing
valve shall be capable of reducing
the water supply pressure to the
safe operating requirements of the
heating system. This valve shall be
of at least one-half (Y2) inch nom-
inal iron pipe size and shall be in-
stalled in the makeup water supply
line. Combination pressure reducing
and relief valves are prohibited.

2. An approved pressure relief valve
shall be provided on all closed heat-
ing systems. The capacity and size
of the relief valve shall be in accord
with the Btu generating capacity of
the heat exchanger or boiler. Relief
valves less than one-half (1) inch
pipe size shall not be installed in
any closed system or on a large sys-
tem, where the Btu capacity of the
system is greater than the capacity
of any one relief valve to provide
adequate protection, two or more
valves shall be provided to meet the
Btu generating capacity.

Section 5707. WATER LEVEL & STEAM
PRESSURE GAUGES AND TRY-COCKS

(a) General. Each low pressure steam boiler
shall be equipped with:

1. A water level gauge glass mounted
so that the mid-point of the glass is
at the normal water level of the
boiler.

2. At least two hand operated try-cocks
mounted one and one-half (1Y)
inches above and one and one-half
(1%) inches below the normal water
level of the boiler.

3. A steam pressure gauge mounted on
or at the top of the baoiler.

(b) Gauge Glass and Try-Cocks. The gauge
glass and try-cocks may be mounted directly
onto the boiler, independent of all other con-
nections. If the boiler is equipped with a sep-
arate water column on which the gauge glass
and try-cocks are installed, and this water col-
umn is connected to the boiler by means of
pipe and fittings, the bottom of the water col-
umn shall be provided with a proper size blow
down valve. The size of such valve shall be at
least the size of the piping connection of the
water column to the boiler and shall be of the
gate valve type. Wherever separate water col-
umns are to be connected to boilers, the water
columns shall be piped to the boiler using
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plugged crosses for all 90° bends in such
piping.

(c) Steam Gauge. A steam gauge shall be
provided so as to be clearly visible from the
operating floor or normal access area at all
times. It shall be the low pressure type with
easily read numerals, at least four and one-half
(4%) inches in diameter and with a maximum
rating of one and one-half (11,) times the
maximum operating pressure of the boiler.
Such gauge may be mounted directly on the
bofler or at the top of the water column and
shall have a syphon loop, between the gauge
and the boiler connection. ‘

Section 5708. BLOW-OFF VALVES

(a) General. Each steam boiler shall be pro-
vided with a proper size blow-off or drain valve
or valves of the quick opening or one-fourth
(Ya) turn type. Such blow-off or drain valves
shall be installed in the opening of the boiler
provided by the manufacturer or in the return
header at the boiler and shall be so installed
that the boiler will be completely drained. The
blow-off or drain valve shall be at least three-
fourths (34) inch size for boilers of up to 1,000
square feet of radiation capacity; one (1) inch
for boilers up to 3,000 square feet of radiation
capacity; and one and one-fourth (1Y) inches
for boiters up to 8,000 square feet of radiation
capacity; and one and one-half (114) inches for
boilers in excess of 8,000 square feet of radia-
tion capacity. The blow-off or drain valve shall
not be connected directly to any sanitary sewer
system. When drained to a sewer, it shall drain
to an open floor drain, approved receptor, or
to a regular blow-off tank or sump. The tem-
perature of the discharge water shall not ex-
ceed 180° F. when it enters the sanitary sewer
system. The blow-off or drain may discharge
into an approved leeching pit.

{b) Blow-off and Sump Tanks.

1. Blow-off or sump tanks shall be in-
stalled where either are necessary to
properly blow down or drain the boil-
er or where the boiler is set or pitted
below the level of the boiler room
or below the low point of any floor
drain connected to the sewer.

2. Where sump or blow-off tanks are
installed below the level of sewer
piping and it is necessary to raise the
water so that it can be properly
drained into the sewer, an automatic
power driven pump shall be provided
to lift the water, and such pump
shall operate by means of a float
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in the sump or tank when the water
reaches a pre-determined height.

3. All piping between blow-off and drain
valves and connecting to sump or
flash tank shall be connected directly
to the tank and shall be at least
the size piping of the blow-off or
drain valve. Such pipe and fittings
shall be capable of withstanding the
full pressure of the boiler.

™ Section 5709. LOW WATER CUT-OFF CONTROLS_-

—WATER FEEDERS.

(a) General. An external low water cut-off
control shall be installed on all fuel fired steam
boilers or generators in such a manner so that
the fuel firing device will shut off when the 'evel
of the water is within one (1) inch of the bottom
of the gauge glass. The use of internal type low
water cut-off valves is prohibited.

1. A water feeder may be installed to operate
and maintain the water at the proper oper-
ating level in steam boilers. A water feeder
shall not be installed on any boiler which
is not equipped with a low water cut-off
control. Combination feeders and low water
cut-offs are permitted.

2. The quick hook-up type of low water cut-off
or combination feeder and cut-off that are
attached or connected to the gauge .glass
connections of a steam boiler are permitted
on steam boilers not in excess of 2,000
square feet of radiation capacity or the
equivalent in boiler horsepower. All boilers
larger in size shall use the type of low
water cut-off or feeder combination that is
attached directly to the boiler by means of
separate pipe connection, one above the
water line of the boiler, the other at least
twelve (12) inches below the normal oper-
ating water line of the boiler. The connect-
ing pipe to the boiler shall be at least one
(1) inch iron pipe size. Such pipe shall have
a blow-off valve installed at the lower con-
nection.

3. Each type of low water control and com-
bination-type feeder and control shall be
equipped with a quick-opening valve. This
valve shall be the full size of the opening
provided at the bottom of the control. Flush-
ing valves shall be provided with perma-
nently marked tags carrying instructions to
the operator to flush the low water control
at least once a week.

(b) Special Types. Special types of low water
cut-offs and water feeders that are supplied by
the manufacturers of boilers as part of the boiler
equipment or built into the boiler if approved,
are acceptable, if the necessary safety protection
is provided.

. {Ord. 39 — 1966)
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CHAPTER 58

STEAM AND HOT WATER HEATING SYSTEMS AND PROCESS PIPING

Section 5801. GENERAL.

{a) Scope. The provisions of this Chapter shall
govern the construction, installation, alteration
and repair of all steam and water heating installa-
tions for heating, cooling and certain process pip-
ing for all steam and hot water systems unless
otherwise provided for in this Building Code.

(b) Equipment. All equipment used for steam
or water heating systems and related process pip-
ing shall bear the seal of a recognized testing
laboratory or shall be approved for safety by the
Building Official.

{c) Type of Fuel. Gas or oil appliances shall
not be converted from the fuel specified on the
rating plate for use to a different fuel without
consulting the manufacturer for complete instruc-
tions and being approved for safety by the Build-
ing Official. See Chapter 51.

(d) iInstallation. The installation of systems
governed by this Chapter shall conform to the
manufacturer’s instructions in addition to the re-
quirements of this Building Code. The contractor
shall attach operating instructions of a permanent
type to the appliance or system. The manufac-
turers’ rating data and the name plate shall be
attached.

(e) Access. Irrespective of other provisions of
this Building Code, clearances shall be maintained
around all boilers, generators, heaters, tanks and
all other equipment so as to permit inspection,
servicing, repair or replacement and normal visi-
bility of all gauges.

(f) Boiler Room. Every boiler room shall be
separated in accordance with the requirements of
this Building Code. See Chapter 52.

(g) High Pressure Steam and Hot Water Heat-
ing Systems. All pipe, fittings, valves, traps,
pumps or other equipment to be installed on high
pressure installations shall be fabricated of ap-
proved materials suitable for the pressures and
temperatures intended.

(h) Materials. All materials shall be of an ap-
proved type and shall be designed for the pres-
sures and temperatures at which they are to be
operated, for the materials they are to handle and
for their intended use, and shall meet established

" technical standards of quality and strength neces-

sary to produce reasonably safe installations.
Established technical standards are listed in Sec-
tion 5827.

(i) Valves on Boilers. In high pressure sys-
tems, all high iemperature generating equipment
shall have suitable type shut off valves installed
as close to the outlets of the equipment as pos-
sible, both on flow and return piping. Such valves
shall be of the material suitable to the service,
pressures and temperatures of the systems.

(j) Generators and Pressure Vessels. Steam
boilers and generators operating at pressures in
excess of 100 psig (pounds per square inch
gauge) shall, in addition to the required hand
shut-off valve, be provided with an approved
type automatic shut-off valve. Such valve shall be
capable, under test, of stopping all flow of steam
from the boiler or generator to prevent excessive
drop in pressure resulting from pipe or equip-
ment failure. (See Standards.)

(k) Installation or Repairs Affecting Building
Structure. When installation or repair of any sys-
tem regulated by this Chapter affects the build-
ing structure, proper headers or other supports
conforming to other portions of this Building
Code shall be installed.

() Temporary Heating During Construction.
All heating equipment used during construction,
other than approved portable units, shall be wired
and operated so that all controls function in a
normal manner.

{m) Prohibitions. Gas, liquid or solid fuel
burning appliances shall not be instalied in ge-
rages unless otherwise permitted by other por-
tions of this Building Code.

The installation of piping shall not be per-
mitted in the shafts, pits or penthouses of
elevators.

Used equipment shall not be installed unless
approved for safe use by the Building Official
prior to installation.

Cast iron boilers and cast iron radiation shali
not be permiited on steam or water heating sys-
tems operating at pressures in excess of 15 psig
for steam and 30 psig for water, uniess such
boilers or radiation are designed and tested for
higher working pressures and so certified by the
manufacturer.

Section 5802. DEFINITIONS.

(a) Bavel. When the adjacent edges of a butt
joint are cut from either one or both sides so as
to enclose a V or two V's, they are known as sin-
gle or double V bevel, respectively. Similarly,
when the adjacent edges of a butt joint are cut
from either one or both sides so as to enclose a
U or two U's, they are known as single U bevel
or double U bevel, respectively. See Figure No. 6.



(b) Butt weld. A weld in a butt joint.

(c) Corner Joints. Corner joints are similar to
tee joints except that one member does not ex-
tend beyond the other member.

(d) Fillet Weld. A weld of approximately tri-
angular cross-section joining two surfaces approxi-
mately at right angles to each other in a lap joint,
tee joint or corner joint. See Figures No. 4 and
No. 5.

(e) Fusion Joint. The melting together of filler
metal and base metal, or of base metal only,
which results in coalescence.

{f) Gas Cutting. See Oxy-Acetylene Cutting.

(g) Heating Boilers. Heating boilers shall in-
clude: hot water boilers operating at temperatures
not in excess of 240° F. and steam boilers operat-
ing at pressures not in excess of 15 psi gauge,
used for heating buildings or structures.

(h) High Pressure and Temperature.

1. Steam. Any boiler, generator, pressure
vessel, system, piping, or equipment
used for the purpose of heating or dis-
tributing steam for heating, power,
and processing, operating at pressures
in excess of fifteen'(15) psig, shall be
classed as high pressure.

2. Hot Water. Any boiler, generator,
pressure vessel, system, piping, or
equipmeni used for the purpose of
heating or distributing hot water for
heating or processing, operating at
pressures in excess of (45) psig and
temperatures in excess of 250° F,
shall be classed as high pressure.

(i) Hot Water Forced Circulation System. A
hot water forced circulation system is one that
has a booster or circulating pump installed to
mechanically circulate the water in the system.

(i) Hot Water Gravity System. A gravity cir-
culated system is one that depends on the differ-
ence in the weight or difference in the density
between the hot water and the cold water to
create circulation within the piping system.

(k) Low Pressure and Temperature.

1. Steam. Any boiler, generator, pressure
vessel, system, piping, or equipment
used for the purpose of heating or
distributing steam for heating, power,
and processing, operating at pressures
of fifteen (15) psig or less, shall be
classed as low pressure.

2. Hot Water. Any boiler, generator,
pressure vessel, system, piping, or
equipment used for the purpose of
heating or distributing hot water for
heating or processing operating at
pressures of 45 psig or less and tem-
peratures of 250° F. or less, shall be
classed as low pressure.

- {1} Lap Joints. Lap joints are formed when the
surfaces of two parallel plates are in contact with
each other and the edges of the two plates adja-
cent to the point of contact are not in line.

(m) Oxy-Acetylene Cutting. An oxygen-cut-
ting process wheerin the severing of metals is
effected by means: of the chemical reaction of
oxygen with the base metal at elevated tempera-
tures, the necessary temperature being maintained
by means of gas flames obtained from the com-
bustion of acetylene with oxygen.

(n) Power and Industrial Piping. All piping
used for the conveying of steam, water, and con-
densate in power houses, oil refineries, industrial
plants, atomic plants or mills and mines or similar
occupancy either underground, on the ground or
suspended above ground, outside or inside of
buildings, under low pressure or pressures fo the
highest limits of the piping, shall be classed as
industrial piping.

(o) Root of Joint. That portion of a joint to be
welded where the members approach closest to
each other. In cross-section the root of the joint
may be either a point, a 'line or an area. See
Figure No. 1.

(p) Root of Weld. The points, as shown in
cross-section, at which the bottom of the weld
intersects the base metal surfaces. See Figure
No. 2..

(a) Seal Weld. Any weld used primarily to
obtain tightness.

(r) Size of Weld.

For Equal Leg Fillet Welds. The leg
length of the largest isosceles right-tri
angle which can be inscribed within the
fillet-weld cross-section. See Figure No. 3.

For Unequal Leg Fillet Welds. The leg
lengths of the largest right-triangle which
can be inscribed within the fillet-weld
cross-section. See Figure No. 3.

{(s) Strength Weld. A weld design to have a
pre-determined strength and primarily intended
to secure a mechanically strong joint. The weld
may be continuous or intermittent.

(t) Throat of a Fillet Weld.

Theoretical. The distance from the be-
ginning of the root of the joint perpendic-
ular to the hypotenuse of the largest right-
triangle that can be inscribed within the
fillet-weld cross-section. See Figures No. 4
and No. 5.

Actual. The shortest distance from the
root of a fillet-weld to its face. See Figures
No. 4 and No. 5.

(u) Tee Joints. Tee joints are formed when one
of the plates to be welded is perpendicular to
another plate and extends beyond it in two direc-
tions to form a “T".
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{v) Unit Heaters. A steam or hot water unit
heater is a heater in which the heating element is
supplied heat from a steam or hot water heating
system.

Section 5803. BOILERS OR GENERATORS
(STEAM AND HOT WATER).

{a) General. All boilers or generators used to
generate heat in the form of steam or hot water
shall be erected, assembled, or installed in accord-
ance with the manufacturer's recommendations
and the requireemnts of this Building Code.

(b) Foundations.

1. All boilers or generators shall be set or
erected on a masonry or concrete foun-
dation or other approved foundation
capable of properly supporting the
weight of the boiler or generator un-
der full operating load.

2. Brick foundations for boilers or gen-
erators may be acceptable if the con-
struction is of hard-pressed brick and
cement mortar. If the brick foundation
forms part of the combustion chamber
or is exposed to extreme heat, proper
provision shall be made for the ex-
pansion and insulation of the brick
work.

3. Boilers, generators, or other equip-
ment shall not be installed unless
proper provision to support or carry
the weight of the structure in addi-
tion to the equipment loaded weight
has been incorporated in the building
structure.

() Access. Adequate space shall be provided
in all boiler rooms for the erection or installation
of the boiler or boilers and the equipment to be
used. All equipment shall be accessible for serv-
ice and repairs.

(d) Venting. See Chapter 37.

Section 5804. HEADERS AND CONNECTIONS
ON STEAM BOILERS.

(a) Secfionul Boilers.

1. Steam Headers. Steam outlets or open-
ings in all cast iron sectional type
steam boilers shall be connected into
a common steam header. The size of
such header, for boilers having not
more than two steam outlets shall be
not less in nominal diameter than the
nominal diameter of the larger of such
outlets. The size of such header for
boilers having more than two steam
openings shal lbe increased one pipe
size for each additional two steam out-
lets. Reducing the size of the open-
ings between boiler and header is pro-

hibited. All steam headers shall be in-
stalled so as to permit expansion of the
boiler. Rigid type headers having the
steam openings connected directly into
a header pipe placed directly over
: such openings without the use of any
fittings are prohibited. Offset headers
shall be placed or installed to the right
or left side of the steam openings of
the boiler by use of 90° fittings. The
riser pipes from the steam openings
shall be connected. into -the horizontal
header by the use of elbows and
flanges placed either in the riser pipe
or in the horizontal pipe running from
the riser to the header. The final con-
nections fo the header may be made
by welding or with screw type fittings.

2. Return Headers. Return openings in
all cast iron section type steam boilers
shall be connected into a common re-
turn header. The size of the return
header shall be not less in area than
one-half (V2) the area of the steam
header. Total area of connections from
return openings to header shall be
equal to the area of the return header.
Where more than two return open- -
ings are provided on a boiler, the
openings selected to connect info the
return header shall be those at either
end of the boiler so that complete cir-
culation through the boiler may be at-
tained. If the return openings or open-
ings selected on the boiler are larger
in area than is required for a return
header, such opening or openings may
be reduced so that the total area will
be not less than the area required for
a return header. Where return open-
ings of boilers are reduced, eccentric
bushings or eccentric fittings shall be
used. Where return headers connect
to boiler return openings, the use of
ells is prohibited. Tees shall be used
and so installed that one opening of
the tee is in line with the opening of
the boiler. This opening shall be
capped-off full size.

(b) Steel Boilers. A header is not required of
fire-box type steam generators or other types hav-
ing only one steam opening and one return open-
ing. Piping connections shall be offset to provide
for expansion. A Hartford Loop and Tee connec-
tion shall be installed.

Section 5805. BOILERS IN PARALLEL BATTERIES.

(a) General. Where boilers are installed in
batteries of two or more, with cross-connected
steam and return headers, such boilers shall be
installed so that the operating water line or level
of all boilers to be operated as a unit will be at
the same level.



(b) Sectional Type Boilers. All sectional type
boilers used in series or in batteries with other
sectional type boilers shall have separate headers
for steam and return connections as provided for
individual boilers. Each boiler shall have valves on
the supply and return piping so that it may be
shit off from other boilers operating in same
battery without interfering or affecting operation
of such other boilers.

The steam supply to the common header or
main steam supply piping shal lbe taken from the
individua! header of each boiler. The return to
each boiler shall connect to a common header
that in turn is connected fo each boiler return
header. On steel boilers, the steam outlet may
be connected directly to main steam header on
main steam supply but an equalizing pipe and
Hartford Connection shall be installed on gravity
return systems where the boiler is used for low
pressure service. Boilers shall also be valved so
they can operate as individual units.

Section 5806. HARTFORD TEE AND EQUALIZING
PIPE REQUIREMENTS.

{a) General. An equalizing pipe shall be con-
nected between the steam header and the return
header. The size of such pipe shall be the same
as the steam header to a point not less than six
(6) inches below the water line of the boiler.
Reduction may be made at this point 1o the same
size as the return header or piping. A tee or
welded connection shall be installed in the equal-
izing pipe, prior to reduction in size, and located
at a point two (2) inches below the operating
water line of the boiler. The two (2) inches be-
low water line shall be measured from the top of
the side opening of the tee or top of the side weld
connection. The use of "Y" lateral type fittings or
weld are also permitted in place of straight type
tees. When “Y" fittings are used, the branch of
side outlet of “Y” shall be installed to run down,
or in an inverted position. If threaded tee is used,
a close nipple shall be used between tee and an
elbow and such el shall point downward. From
the inverted “Y” or the elbow, a pipe shall be
run downward and parallel to the equalizing pipe
to a point near the floor line. All direct return
piping from the system shall be connected to this
pipe and the size of such pipe shall be not less
in internal cross sectional area than the total cross
sectional area of the connected return piping.

(b) Return or Vacuum Pumps.

1. Where boiler return pumps or vacuum
pumps are used as a means of return-
ing condensate to the boiler instead of
gravity return, the size of the pipe con-
necting to a Hartford connection shall
be one size larger than the outlet or
discharge connection of the pump. If
the distance between the pump and
the boiler is over thirty (30) feet, the
size of the pipe shall be increased to
compensate for increased pressure
loss. Check valves shall be installed

*
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in this pipe between the pump and
the boiler.

2. Where boiler return pumps or com-
bination return.and vacuum pumps are
used to return condensate to the
boiler, they may be connected through
a Hartford Tee and Loop Connection
or direct to boiler return piping. Pipe
from pump to boiler shall be run up
in a vertical position from pump to
height not less than three (3) feet
above the water line of the boiler, or
to ceiling if ceiling is less than three
(3) feet carried across to the boiler at
that height, then dropped to below
water line of the boiler and connected
to a Hartford Tee or direct to boiler
return piping with necessary check
valves installed.

Section 5807. SAFETY OR RELIEF VALVES AND ]
REDUCING VALVES :

(a) General. All steamn boilers, hot water boil-
ers and generators, or any type of pressure vessel
usgd for steam generation, for processing, or for
bun[ding heating systems ahd tanks, and other
equipment used for the purpose of generating or
stor!ng of hot water under pressure, shall be
equipped with a side outlet type and approved
ASME-NB pressure safety or relief valve(s), ap-
proved for the type of equipment on which it is
installed, and for the temperatures, pressures and
fluids with which it is to operate. Such valves
shall be rated as maximum unit capacity or not
les_s than the burner output capacity. The re-
quirements for temperature relief valves shall be
those as required for pressure relief valves, ex-
cept that temperature relief valves shall be of
an approved type and need not bear the seal of
the ASME-NB. For purposes of this Chapter,
ASME-NB shall mean American Society of Me-
.chanical Engineers-National Board.

Approved combination type pressure and tem-
perature relief valves may be permitted on tanks
up to 100 gallon storage capacity; however, tanks
in excess of 100 gallon storage capacity shall be
equipped with separated valves for relief of tem-
perature and pressure.

1. When the horsepower of a steam boiler or
generator is in excess of five hundred (500)
horsepower, a second relief valve of ade-
quate size to handle the boiler output shalf
be installed. Such valve shall be perma-
nently marked showing pressure and ca-
pacity rating.

2. Valves on hot water boilers and generators
and hot water pressure vessels or building
heating systems shall be of the type de-
signed for hot water use and bear the
ASME-NB permanent rating label indicat-
ing the capacity of the valve in BTU’s and
the pressure at which they are to operate.
When the equipment has a heat input rat-
ing in excess of 15,000,000 BTU's, a sec-
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— ond relief valve of adequate size to handle
the boiler output shall be installed. Tem-
perature relief valves shall be permanently
marked indicating temperature relief rating.

3. Required side outlet type relief valves shal!
be installed on top of boilers and at the
heat exchanger. Stops, valves or other ob-
structions that will prevent the full pressure
of the heating system from being applied
to the relief valves at all times, are pro-
hibited.

L (Ord. 40 — 1966) =

(b) Location. All relief valves shall be installed
in openings by the manufacturer of the equip-
ment. If such openings are not provided, the
valves shall be installed in the piping of the
equipment as close to the equipment as possible.
Pressure relief valves shall be installed in the cold
water supply piping as close to the heater ot
tank as practicable, so the valve will be under
the same constant water pressure as the equip-
ment. Valves or stop cocks shall not be permitted
between boiler or pressure vessel and pressure
valves except on boilers in excess of 1000 horse-
power and having two or more relief valves. Re-
duction in the size of the relief valve connections
shall not be permitted.

{c) Test Lever. All relief valves shall be pro-
vided with a suitable type hand test lever.

(d) Valve Setting. All valves shall be tested
after installation to indicate that they relieve at
the pressure or temperature set and designated
on the valve. Any valve failing fo open within
10 per cent of seiting marked shall be considered
defective, and shall be replaced.

(e) Valve Seals.

1. The seal provided by the manufacturer
of the relief valve to seal valves at
designated pressure or temperature
shall not be broken without special
permission of the Building Official. If
permission is given to change or reset
the valve, such valve shall be resealed
in the presence of an authorized rep-
resentative of the Building Inspection

Department and permanently tagged
and marked to indicate the new set-
ting permitted.

2. Where the seal on any type relief
valve is found broken without permis-
sion of the Building Official, the equip-
ment on which the valve is installed
shall be ordered out of service and
shall not be placed in service until
a new valve, of proper size and type,
has been installed on the equipment,
and such new valve is tagged and
sealed in an approved manner.

Exception: If, however, the equip-
ment cannot be ordered out of service,
the relief valve shall be immediately
checked. If found to be operating
properly, the valve shall be resealed
and tagged in an approved manner.

(f) Discharge. Safety or relief valve discharge
openings shall be piped the full size of the relief
opening to a location where the discharge can-
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not be injurious to the plant, the building, or to
personnel. If the discharge pipe from the relief
valve is piped to the outside of the building, pro-
visions shall be made to secure proper drainage
and prevent freeze-up. Discharge pipe from the
relief valve, piped fo the inside of the building
shall be piped to within six (6) inches of the
boiler room floor, or to an approved plumbing
receptacle. The boiler room floor shall be provided
with a drain or an approved plumbing receptacle
connected to the sewer and the drain pipe from
such device shall be not less than one nominal
iron pipe size.larger than the drain outlet of the
relief valve.

The discharge end of the pipe from any relief
valve shall be open to the atmosphere so as to
provide a minimum air gap between the overflow
rim to the receptacle of the sewer opening or
floor drain of twice the inside pipe diameter of
the relief valve discharge pipe.

(g) Pressure Valves.

1. On all closed building heating sys-
tems, in addition to the compression
tank, an approved type of pressure
reducing valve and pressure relief
valve shall be installed. The reducing
valve shall be capable of reducing the
water supply pressure to the safe op-
erating requirements of the heating
system. This valve shall be of not less
than one-half (V2) inch nominal iron
pipe size and shall be installed in the
makeup water supply line. Combina-
tion pressure reducing and relief
valves are prohibited.

2. An approved pressure relief valve shall
be installed on all closed heating sys-
tems. The capacity and size of the re-
lief valve shall be in accord with the
Btu generating capacity of the heat ex-
changer or boiler. Relief valves less
than one-half (12) inch pipe size shall
not be installed in any closed hot water
system. On large systems, where the
Btu capacity of the system is greater
than the capacity of any one relief
valve to provide adequate protection,
two or more valves shall be provided
to meet the Btu generating capacity.

Section 5808. WATER LEVEL & STEAM PRESSURE
GAUGES AND TRY-COCKS.

(o) Each low pressure steam boiler shall be
equipped with:

1. A water level gauge glass mounted so
that the mid-point of the glass is at
the normal water level of the boiler,

2. At least two hand operated Try-Cocks
mounted on and one-half (1142) inches
above and one and one-half (11%)
inches below the normal water level of
the boiler,



3. A steam pressure gauge mounted on
or at the top of the boiler.

(b) Gauge Glass and Try-Cocks. The gauge
glass and try-cocks may be mounted directly onto
the boiler, independent of all other connections.
If the boiler is equipped with a separate water
column on which the gauge glass and try-cocks
are installed, and this water column is connected
to the boiler by means of pipe and fittings, the

bottom of the water column shall be provided .

with a proper size blow down vajve. The size of
such valve shall be at least the size of the piping
connection of the water column to the boiler and
shall be of the gate valve type. Wherever sepa-
rate watar columns are to be connected to boilers,
the water columns shall be piped to the boiler
using plugged crosses for all 90° bends in such
piping.

(c) Steam Gauge. The steam gauge shall be
installed so as to be clearly visible from the
operating floor or normal access area at all times.
it shall be the low pressure type with easily read
numerals, at least four and one-half (4Y2) inches
in diameter and with a maximum rating of one
and one-half (1Y2) times the maximum operat-
ing pressure of the boiler. Such gauge may be
mounted directly on the boiler or at the top of
the water column and shall have a syphon loop,
between the gauge and the boiler connection.

Section 5809. BLOW-OFF VALVES.

(a) General. Each steam boiler shall be pro-
vided with a proper size blow-off or drain valve
or valves of the quick opening or one-fourth (¥4)
turn type. Such blow-off or drain valves shall be
installed in the opening of the boiler provided by
the manufacturer or in the return header at the
boiler and shall be so installed that the boiler
will be completely drained. The blow-off or drain
valve shall be at least three-fourths (34) inch
size for boilers of up to 1000 square feet of radia-
tion capacity; one (1) inch for boilers up to 3000
square feet of radiation capacity; and and one-
fourth (1V4) inches for boilers up to 8000 square
feet of radiatipn capacity; and one and one-half
(1%2) inches for boilers in excess of 8000 square
feet of radiation capacity. The blow-off or drain
valve shall not be connected directly to any sani-
tary sewer system. When drained to a sewer, it
shall drain to an open floor drain, approved re-
ceptor, or to a regular blow-off tank or sump.
The temperature of the discharge water shall not
exceed 180° F when it enters the sanitary sewer
system. The blow-off or drain may discharge into
an approved leeching pit.

(b) Blow-off and Sump Tanks.

1. Blow-off or sump tanks shall be in
stalled where either are necessary fo
properly blow down or drain the
boiler or where the boiler is set or
pitted below the level of the boiler
room or below the low point of any
floor drain connected to the sewer.
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2. Where sump or blow-off tanks are
installed below the level of sewer
piping and it is necessary to raise the
water so that it can be properly
drained inio the sewer, an aulomalic
power driven pump shall be provided
to lift the water, and such pump shall
operate by means of a float in the
sump or tank when the water reaches
a predetermined height.

3. All piping between blow-off and drain
valves and connecting to sump or flash
tank shall be connected directly to the
tank and shall not be less than the
size piping of the blow-off or drain
valve. Such pipe and fittings shall be
capable of withstanding the full pres-
sure of the boiler.

— WATER FEEDERS.

(a) General. An externa! low water cut-off
control shall be installed on all fuel fired steam
boilers or generators in such a manner so that
the fuel firing device will shut off when the level
of the water is within one (1) inch of the bottom
of the gauge glass. The use of internal type low
water cut-off valves is prohibited.

1. A water feeder may be installed to operate
and maintain the water at the proper oper-
ating level in steam boilers. A water feeder
shall not be installed on any boiler which
is not equipped with a low water cut-off
control. Combination feeders and low water
cut-offs are permitted.

2. The quick hook-up type of low water cut-off
or combination feeder and cut-off that are
attached or connected to the gauge glass
connections of a steam boiler are permitted
on steam boilers not in excess of 2000
square feet of radiation capacity or the
equivalent in boiler horsepower. All boilers
larger in size shall use the type of low
water cut-off or feeder combination that is
attached directly to the boiler by means of
separate pipe connection, one above the
water line of the boiler, the other at least
twelve (12) inches below the normlal operat-
ing water line of the boiler. The connecting
pipe to the boiler shall be not less than
one (1) inch iron pipe size. Such pipe shall
have a blow-off valve installed at the lower
connection.

3. Each type of low water control and combil
nation-type feeder and control shall be
equipped with a flushing valve, gate valve,
or quick-opening valve. This valve shall be
the full size of the opening provided at
the bottom of the control. Flushing valves
shall be provided with permanently marked
tags carrying instructions to the operator
to flush the low water control a least once
a week.

™ Section 5810. LOW WATER CUT-OFF CONTROLS |
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(b) Special Types. Special types of low wa’ce-r.i

cut-offs and water feeders that are supplied by
the manufacturers of boilers as part of the boiler
equipment or built into the boiler, if approved,
are acceptable, if the necessary safety protection

is provided.
(Ord. 40 — 1966) *

Section 5811. PIPING FOR STEAM AND HOT
WATER HEATING SYSTEMS.

(a) General. All steel and wrought iron pipe
shall be at least schedule 40 pipe, or pipe or tub-
ing of equivalent working pressure and tensile
strength. Brass or copper pipe, and copper or
steel tubing may be used on hot water heating
installations, if the system is designed fo oper-
ate within such pipe or tubing working pressure
rating.

(b} Reaming. All pipe or tubing shall be
reamed after cutting to not less than full internal
dimensions.

(c) Pipe Joining. Steel or wrought iron piping
may be joined by welding or by the use of screw
or flanged fittings. Copper or tinned steel tubing
may be joined by brazing, soldering or aprroved
compression fittings.

(d) Pipe Support. Pipe and piping shall be
properly hung and supported to permit expansion
and contraction. “U" bends, swing joints or ex-
pansion joints shall be installed so as to permit
free expansion and contraction of the piping.
Swing joints or “U” bends shall be fabricated of
equivalent pipe material, and shall be suitaktle for
the pressures and temperatures at which the in-
stallation is designed to operate. Expansion joints
of either the slip sleeve or corrugated copper type
may be Used where such joints meet the tempera-
ture and pressure requirements of the installation.

1. All piping shall be securely supported
on substantial incombustible supports
or hangers. Such supports or hangers
shall be securely fastened to an ade-
quate support or structural mernber.
The hangers or supports shall be so
spaced that there shall be no undue
stress or strain on the pipe, joints, fit-
tings, or valves and so that sagging
will not occur in the pipe between
points of -suspension under normal
operating conditions.

2. The piping shall be securely fastened
to proper type anchor foundations
where necessary to prevent undue
stress or strain on boilers or equip-
ment due to weight of the pipe or
expansion and contraction.

{e) Piping Through Wauills, Floors, etc. Piping
passing through walls, ceilings, floors, beams, or
any portion of the building structure, shall be free
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to expand and contract and shall not be em-
bedded in plaster, concrete, or masonry. Such
piping shall be provided with metal sleeves or
thimbles when passing through concrete or mas-
onry walls, ceilings, floors or beams, and such
sleeves or thimbles shall be at least three-eighths
(38) inch larger than the dutside diameter of the
pipe plus the insulation. Openings through
wooden floors, ceilings, walls, and beams shall
be at least three-eighths (38) inch larger than the
outside diameter of the pipe or the pipe plus in-
sulation. When copper tubing is installed in a
concrete slab or in the earth below a slab it shall
be installed in a sleeve with.a diameter not less
than three-fourths (34) inch greater than the out-
side diameter of the tubing; the tubing shall be
arranged to permit expansion and contraction
without damage to the tubing or to the building
structure; and all joinis shall be made with solders
or copper brazing rods having a melting point of
1100° or higher. Where steel pipe is installed in
a concrete slab or in the earth below a slab, it
shall be installed in a casing or conduit, and such
steel pipe shall be protected against corrosion.
The casing or conduit shall be laid in a straight
line and shall extend into accessible portions of
the building to permit the removal or insertion
of the pipe when the casing or conduit is in place.
Corrosion protection shall consist of a thick coat-
ing of bituminous material, applied in molten con-
dition, with a wrapping of asbestos fabric satur-
ated with bitumens. Mill wrapped pipe shall be
acceptable if all joints are protected in substan-
tially the same manner as the original pipe. The
Building Official shall approve the type of sleeve
and insulation to be used on piping carrying
steam, water or other fluids at temperatures in
excess of 300° F. (See Section 5819 for radiant
heating systems.)

(f) Vertical Piping Secured. Vertical piping
shall be secured at sufficiently close intervals to
keep the pipe in alignment and carry the weight
of the pipe and contents but in no case less than
at every other story height.

(g) Branch Main Stress. Where'the main steam
supply or hot water supply piping or the main re-
turn piping of a system is divided into two or
more branch mains or returns, such branches
from the main piping shall be taken off with tees
and elbows or “Y" branch fittings, so installed
and connected that no undue stresses or strains
from pipe expansion or other causes shall be
placed on the pipe fittings or threads at the point
or points of junction of the piping.

(h) Bull-Heading Tee. The use of bull-heading
tee connections is prohibited where the side open-
ing of a tee is connected to the main piping and
where two branch connections are taken off of
the run of the tee thereby forming a rigid
connection. '

(i) Welding. Where welding is used as a
means of connection or joining branch mains to
the main steam piping or return piping, provi-
sions shall be made for the expansion of the pipe



at this point so that no undue stresses or strains
shall be placed on the welds or piping. The bull-
heading or rigid tee is prohibited on this type of
connection.

(j) Connections from Mains, Branch Mains or
Return Piping. All connections from the mains,
branch mains, or return piping of a steam system
to radiators or to supply risers running to upper
floors of a building shall be taken off at the top
of the supply or return piping by use of a 45 de-
gree or 90 degree elbow where fittings are used,
or welded into the top of the piping where the
welded method of connection is used.

(k) Cold Water Supply to Hot Water Tank.
The cold water supply to a hot water tank used
for processing shall be discharged within three
(3) inches of the bottom of the tank either by
direct connection at this point or by means of a
pipe or tube inside of the tank. There shall be
installed, on the cold water line close to the tank,
a hand shut-off valve and a check valve. The
check valve shall be installed so that hot water
can not flow back from the tank through the cold
water supply piping.

() Approved Materials.

- 1. All threads on pipe, fittings, valves,
flanges, and similar shall conform to
American Standard Taper Pipe Threads.

2. Required gaskets shall be made of ma-
terial approved for the pressure and
temperature to which they are to be
subjected. Rubber shall not be used
where pressures exceed 15 psig steam
and 45 psig water or on temperatures
greater than 250° F.

3. Threaded joints shall be made up with
an approved thread compound or
lubricant.

4. Flanges, screw type, cast iron or steel,
or, of the forged integral type may be
used up to their working pressure
and temperature ratings. All compan-
ion flanges shall have matching facing
and drilling.

5. All pipe fittings and valves used on
high. pressure installation shall be of
the type designed for the pressures
and temperatures of the installation.

6. All pipe and piping used on high pres-
sure-high  temperature  installations
shall be of the required weight and
strength suitable for the type service
and pressures intended. Stress re-
lieving may be required by the De-
partment for high pressure-high tem-
perature welded installations.

Section 5812. PITCH OF PIPING.

(a) General. All piping shall be properly
pitched or graded for proper venting. Wherever
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practical, the water pipe shall be so pitched that
the air or gases flowing to a high point or vent
point will flow in the same direction as the water.

(b) Steam Mains. All steam mains shall be
pitched or graded in the direction of the flow of
steam from the boiler. The grade or piich shall be
at least one (1) inch per each twenty (20) feet of
horizontal pipe run. The high point shall be estab-
lished at or near the boiler. The piich or grade
shall be carried to the end or ends of the steam
mains. The ends of the steam mains shall "be
properly dripped and connected into. the return
piping of the system so that the condensate will
be carried back to the boiler directly or to a boiler
return pump or return trap.

(c) Branches.

1. All branches to radiators or to supply
risers on steam heating systems shall
pitch up from the point of connection
to main or return piping at least one
(1) inch per each four (4) feet of
horizontal run. If the horizontal run
from the main to the radiator or riser
on the steam system if over eight (8)
feet in length such run shall be in-
creased one pipe size.

2. If the building or structural conditions
are such that the branches cannot be
pitched up from the connection point
and must be pitched down to the point
where they rise to connect into the
radiator. or riser, the branch shall be
dripped to a steam ftrap at the low
point and frap connected to the return
piping.

{d) Grading.

1. Where necessary, due to structural con-
ditions to regrade or elevate the steam
main or mains; or where the differ-
ence in the floor or ceiling heights or
Jevels requires that the pipe be re-
graded; and where the change in
grade or level causes the formation of
pockets in which condensate can col-
lect and cut down the capacity of the
piping, a drip pocket and steam trap
shall be installed at the low point and
connected to the return piping. The
size of the drip connection trap and
trap connection shall be adequate to
drain the amount of condensate antici-
pated, but in no case shall the drip
connection be less than three-fourths
(%) inch iron pipe size.

2. Where structural conditions of the
building are such that the steam main
cannot be pitched so that the steam
and condensate will flow in the same
direction and it becomes necessary to
pitch the main piping up so that it
will be necessary for the condensate
to flow back against the flow of




[ Section 5814. LOW-WATER CUT-OFF — HOT

type low water cut-off is prohibitd.
.

steam, the size of the pipe main shall
be increased and properly dripped.

(e) Runouts. Steam lines having runouts shall
be sized so that the pressure drop does not ex-
ceed 0.25 psig per 100 feet of length in order
that the critical steam velocity will not be
exceeded.

Section 5813. EXPANSION TANKS.

(a) General. An expansion or compression
type tank shall be installed and used on all hot
water heating systems. The size of such tank shall
be determined from the gallons of water con-
tained in the system or from the square feet of
radiation capacity of the system. Heating systems
using convectors, baseboard radiation or radiant
coils in floors, walls or ceilings shall have the tank
capacity rated for the number of gallons of water
in the system. The capacity of tanks sized by the
gallons of water in the heating system shall be at
least one gallon for each seven (7) gallons of
water in the system. The capacity of fanks sized
by the square feet of radiation capacity shall be
at least one gallon for each 50 square feet of cast
iron radiation or its equivalent radiation.

(b) Compression Type Expansion Tank Use
on Closed Systems. This shall be a pressure type
tank and shall be installed as recommended by
the manufacturer and as approved. Tanks shall be
suitable for the pressure carried in the system.
See also Section 5807 (h).

{c) Open Type Expansion Tank. Expansion
tanks on open type gravity system shall be vented
to the atmosphere. This type of tank shall be in-
stalled at least four (4) feet above the highest
radiator or connector installed on the system. A
pipe of at least one (1) inch iron pipe size shall
connect such tank to the supply or return main
of the heating system. Valves or stops shall not
be installed in such pipe. Radiator connections
shall not be attached to such pipe. Such pipe shall
run as directly as possible from the supply or re-
turn main to the tank. From the top of such tank,
a pipe of one (1) inch iron pipe size or equal shall
be carried to the boiler location and installed to
within six (6) inches of the floor having a floor
drain or over an open approved receptor. Such
pipe shall not be connected to any sewer pipe or
vent stack and shall not be vented through the
roof or wall of the building. Tank and piping shall
be protected from freezing.

WATER HEATING BOILERS.

(a) General. All fuel fired water heating boil-
ers or water heaters, in excss of 400,000 BTU
input, shall be provided with low water cut-off or
control installed on such boiler or water heater.
Such cut-off or control shall be mounted externally
on the boiler or water heater. The use of internal
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(b) Electrical. The low water cut-off shall be
.nstalled in accordance with the manufacturer's
instructions and wired into the electrical supply
circuit controlling the firing device so that the
fuel supply will be shut off when the water drops
to the level at which the control is set to operate.

(Ord. 40 — 1966}

Section 5815. WATER SUPPLY CONNECTIONS.

(a) General. All hot water heating systems,
boilers, generators or pressure vessels shall be
provided with a permanent makeup or feed water
connection to such equipment from the water sup-
ply. Such water supply piping shall be of the
preper size to furnish water to the equipment;
however, such piping shall be at least one-half
(V2) inch iron pipe size. A hand operated com-
pression, globe or gate type valve shall be in-
stalled on this line.

{b) Water Supply. The water supply connec-
tions shall be connected to the piping of the heat-
ing system.

{c) Check Valve. A check valve of the same
size as the water supply piping to the boiler shall
be installed in the feed water line so that water
from the heating system cannot back into the
building supply pipe. Where pressure reducing
feed valves are installed that have check valves
incorporated, a separate check valve shall not be
required.

(d) Power Driven Feed Water Pump. A power
driven feed water pump capable of building up
the required pressure to furnish feed water to
the equipment while operating under full load
conditions shall be installed on all installations
where the pressure of the equipment is in excess
of the water supply pressure. A feed water in-
jector may be installed in liev of a feed water
pump on boilers rated at five (5) horsepower or
less.

Section 5816. GAUGES AND THERMOMETERS.

(a) General. Altitude gauges and thermome-
ters shall be installed on all hot water heating
systems.

1. Altitude or pressure gauge or a com-
bination of both shall be installed on
all hot water heating systems. The
gauge shall be installed in the outlet
of the boiler or heat exchanger or as
near as possible so that it will register
true pressure of the boiler at all times.

2. A standard type hot water thermome-
ter shall also be installed on all hot
water boilers or heat exchangers, so
located as to indicate the true tempera-
ture of the water.

3. Approved combination gauges that in-
dicate altitude, pressure and tempera-
ture of water in systems are accept-
able and may be installed.



Section 5817. HEATING WITH STEAM FROM
UTILITY CENTRAL STEAM
HEATING SYSTEM OR OTHER
TYPES OF STEAM DISTRIBUTING
SYSTEMS.

{a) General. Steam supply piping from any
central heating system entering into an individual
building shall be provided with a steam shut off
valve of the same size as the supply pipe to the

building and shall be installed near the junction

of the pipe and the building basement or boiler
room. Connections to the steam supply of build-
ing piping shall be made on the building or load
side of such valve.

(b) Reducing Valve Required.

1. Where the steam pressure supplied
from such systems is of greater pres-
sure than the design pressure of the
heating equipment or other equipment
used in the building, an approved re-
ducing valve shall be installed to regu-
late the steam pressure to such equip-
ment.

2. A shut-off valve shall be installed on
both sides of pressure reducing valves
used to reduce the steam pressure to
the operating pressure permissible in
the building. If a by-pass line is in-
stalled around the pressure reducing
valve, such by-pass shall be at least
one-half (12) the size of the reduc-
ing valve and shall be controlled by a
globe type stop valve of the same size
as the by-pass line.

3. Where reducing valves are installed, a
shut-off valve shall be installed on
both sides of the reducing valve. The
by-pass line shall be connected so that
when the shut-off valves are closed,
steam can be by-passed.

4. On the downstream side or low pres-
sure side of the reducing valve, a
steam gauge and low pressure relief
or safety valve shall be installed, set
at maximum pressure at which the low
pressure heating system is designed to
be operated. Such relief or safety
valve shall be installed in compliance
with Section 5807 of this Building
Code.

(c) Return Condensate. The return condensate
from a building heated by a central steam supply
may be discharged either into a return condensate
system or wasted into a sewer drain connection
or approved leaching well. This condensate when
discharging into a sanitary sewer system shall be
sufficiently cooled so that the temperature of the
discharge water reaching such sewer shall not be
in excess of 180° F. and such discharge cannot be
directly connected to any sanitary sewer system;
the discharge must be to an open floor drain or a
special drain connection or approved receptor. If
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the floor drain or drain connection to the sewer is
above the level of the return piping so that it
cannot flow by gravity, an automatic sump pump
shall be installed into which such condensate can
be discharged and pumped from the sump to the
sewer drain

Section 5818. GAS, OIL AND SOLID FUEL
BURNERS.

(a) All burners shall be in compliance with
Chapter 51 and all other burners shall be ap-
proved.

Section 5819. RADIANT HEATING SYSTEMS.

(a) General. The installation of all types of
radiant heating systems, where the source of heat
is obtained from heated pipes or tubing, em-
bedded in the walls, floors or ceilings of the
structure to be heated, shall be designed or in-
stalled in strict accordance with the approved
standard methods for the design and installation
of such systems and this Building Code.

(b) Approved Piping. All pipe used shall be
of standard weight iron or steel pipe, copper tub-
ing, or other approved types of materials suitable
for the type of installation and design.

{c) Piping Embedded. Where pipes or tubing
forming a radiant heating panel are embedded in
the structure of the building, all steel and iron
pipe shall be joined together by welding with the
electric arc or oxygen-acetylene methods; and all
copper tubing shall be joined together with
solders or copper brazing rods having a melting
point of 1100° F. or higher. The use of screw fit-
tings, compression fitting, flare fittings, or other
means of joining the pipes or tubing together
shall not be permitted.

(d) Piping Exposed. Where piping of a radiant
heating system is exposed and accessible, as in a
boiler room or basement, the use of fittings,
unions and other standard methods of connecting
the piping together and making necessary con-
nection to boiler or pumps, compression tank,
relief valves, and water supply piping, are
permitted.

(e) Testing. All piping or copper tubing in-
stalled as a portion of a radiant heating system
that will be imbedded in the walls, floors or-ceil-
ings of the building it is designed to heat, shall
be thoroughly tested for leaks by the hydrostatic
test method, by applying a pressure of not less
than one hundred (100) psi water pressure or
one and one-half (1V2) times the operafing pres-
sure, whichever is the greater. A pressure gauge
shall be connected to the piping and after the
pressure has been raised, the hydrostatic pres-
sure connection shall be disconnected and the
systems under pressure shall remain at the test
pressure for a sufficient period of time to deter-
mine whether any leaks exist in the system. Leaks
shall be indicated by the pressure drop on the
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gauge. Minimum test pericd shall be four (4) con-
secutive hours. All tests for tighiness on radiant
piping systems shall be approved by the Building
Official.

Section 5820. CHIMNEYS, FLUES, VENTS AND
COMBUSTION AIR.

(a) All chimneys, flues, vents and combustion
air shall meet the requirements of Chapters 37
and 51. ‘

Section 5821. BLOW OFF TANKS.

(a) General. Blow off tanks constructed of
stee!l shall be designed and fabricated in accord-
ance with recognized and accepted methods of
construction.

1. For boilers carrying 100 psi steam
pressure or less, the tanks shall be
constructed of not less than one-fourth
(V4) inch sieel, both heads and shell.

2. For boilers carrying in excess of 100
psi pressure, tanks shall be fabricated
of heavier material adequately de-
signed for the pressures carried.

(b) Size. The size of the tank shall be indicated
by the blow down requirements and the tank in-
stalled shall be large enough to blow down one
gauge glass of water from one boiler or from any
one of a battery of boilers interconnected.

1. The size of the tank shall be of suffi-
cient capacity so the blow down water
from the boiler will only fill one-half
the capacity of the tank and the re-
maining area of the tank shall be
available for the vapor displacement.

(c) Discharge. The discharge from the boiler
or boilers shall enter the tank above the high
water level or surface of the water in such tank.
A baffle plate shall be installed in the tank in line
with the inlef pipe from the boiler and shall be at
least twelve (12) inches from the discharge open-
ing from the boiler info the tank. The outlet open-
ing or discharge from the tank shall be at least
two times the area of the inlet pipe and such out-
let pipe shall have an internal pipe built inio the
fank, and extending downward to within four (4)
inches of the bottom of the tank. The discharge
pipe shall be connected to a sewer through a run-
ning irap, or to an approved leaching well.

{d) Venting.

1. All blow-off tanks shall be properly
vented to the outside atmosphere.
Such vent pipes shall be at least four
(4) times the area of the inlet pipe
from the boiler and in no case shall
such pipe be less than two (2) inch
iron pipe size.

2. The vent pipe shall be run as directly
as possible to the outside atmosphere
and in a suitable location so that any
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steam or water discharged by the
blow down of the boiler would not
be dangerous or injurious to life or
property.

3. The vent shall be free of any pockets
or sags that might collect or hold water
and cause an obstruction of the pipe
and build up pressure in the tank. The
end of the vent pipe shall be pro-
tected from the possibility of any
obstruction.

(e) Manhole. Each blow down tank shall be
provided with a suitable size man hole for the
inspection and cleaning of the tank.

Section 5822. HOT WATER STORAGE TANKS,
HOT WATER HEATERS, TANKLESS
TYPE WATER HEATERS AND
EQUIPMENT—CONSTRUCTION
AND MOUNTING.

(a) General. All hot water storage tanks with
a capacity of 100 gallons or more and tankless
heaters with a capacity of 200 gallons per hour or
more shall be installed in compliance with the
technical provisions of this Section, Chapter and
Code. Such tanks used for storage of hot water at
city water pressure, shall be constructed of metal
and shall have a working pressure rating of at
least 150 psig.

(b) Approved Tanks. Tanks shall be perma-
nently labeled or stamped by the manufacturer
with the manufacturer's warranty that it has been
tested to at least 200 psig hydraulic or hydrostatic
pressure, together with the maximum working
pressure at which it may be installed. Tanks shall
not be installed if the working pressure is greater
than forty-two and one-half (42V2) per cent of
the warranty test pressure stamped thereon, or if
it will normally be subjected to pressures in ex-
cess of its rated working pressure.

Tanks constructed and rated for 100 psig
work pressure may be used, provided that there
be installed in the supply piping to the tank an
approved type of pressure reducing valve that
will reduce the pressure to or below 100 psig
and that tank be equipped with a pressure relief
valve equal in size to either the supply or dis-
charge line whichever is the larger.

(c) Tankless Water Heaters. Tankless water
heaters shall have permanently stamped or
marked upon them their design working pressure.

(d) Indirect Type Water Heaters. Indirect
water heaters shall have permanently stamped or
marked upon them their design working pressure.

(e) Direct-Fired. Direct fired-gas, liquid or
solid fuel water heaters shall have permanently
stamped or marked on them their design working
pressure, and this shall be the maximum permis-
sible working pressure of the tank or heater. If
the pressure of the water supply to the heater is
in excess of the designed working pressure, a
reducing valve shall be installed to lower the pres-



sure to the rated working pressure permitted on
the heater or tank, whichever is the lesser. Safe-
guards shall be provided to prevent the water
heater from being subjected to pressures from
any source that is in excess of the rated working
pressure or a heater shall be installed that has a
rating such as to withstand any pressures to
which the heater may be subjected.

(f) Foundation.

1. All tanks shall be installed on a suit-
able type stand or concrete foundation
capable of supporting the combined
weight of the tank and contents.

2, Tank stands shall be constructed of
" fabricated steel; beams, or channels
welded or bolted together or steel
pipe and malleable iron fittings or
welded to form adequate support for
the tank and contents. When pipe is
used for the cross member on which
the tank shall rest, such pipe shall be
of double strength or extra heavy pipe
or two pipes, one inside the other, the
inner pipe to be of the next size
smaller than the pipe used as the cross
pipe or bearing pipe.

3. Tank stands shall be supported directly
from floor or tank foundation and not
. from a partition or building wall un-
. less such wall is designed to carry the
additional load. When tanks are in-
stalled in the basement, and the floor
under tank stand is not capable of
supporting the weight of tank and con-
tents, such floors shall be reinforced
to be capable of carrying the weight.
All stand legs, resting on concrete
(basement) floor, shall be set on either
round or square bearing plates, not
less than one-half (V2) inch thick and
sized so that stress or load on con-
crete at its perimeter shall not exceed
two hundred (200) pounds per lineal
inch of perimeter.

4. Tank installations on other. floors of
buildings, where the weight must be
supported by the building structure,
shall be subject to prior approval by
the Building Official.

Section 5823. BOILING OUT PROCEDURE FOR
STEAM BOILERS AND
GENERATORS.

{a) All steam boilers or steam generators shall
be boiled-out prior to being put into service. The
following procedure shall be followed:

1. The chemicals shall be completely dis-
solved in water before being placed in unit.

2. The chemicals may be either pumped
into the unit through chemical feed
connection or poured through an
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upper opening on the unit.

Either of the four compounds of chemicals are
acceptable. The concentrations listed apply to all
the water in the unit usually at normal operating
water level.

CHEMICAL CONCENTRATIONS
1. Trisodium Phosphate .
(NA;PO,12 H0) .......... 2500 ppm
Caustic Soda (NaOH).......... 2500 ppm
2. Trisodium Phosphate
{Na3;PO4-12 H,0) .......... 5000 ppm
Caustic Soda (NaOH).......... 500 ppm
3. Trisodium Phosphate
(NasPOs12 HO) .......... 1500 ppm
Caustic Soda (NaOH).......... 1500 ppm
Soda Ash (Nay,CO;).............. 1500 ppm
4. Caustic Soda (NaOH).......... 3000 ppm
Soda Ash (Na,CO3)...cvvueeeens 3000 ppm

Section 5824. CLEANING PROCEDURE—HOT
WATER SYSTEM.

(a) Hot water systems shall be cleaned ac-
cording to the recommendations of the manufac-
turers of the component water carrying parts and
as approved by the Building Official before such
system is placed in service.

Section 5825. BOILER AND GENERATOR
SETTINGS AND CLEARANCES.

(a) Mounting.

1. Boilers, unless approved for other
mounting or seiting, shall be mounted
on floors of fire-resistive construction
with non-combustible flooring and sur-
face finish and with no combustible
material against the underside thereof
or on fire-resistive slabs or on fire-re-
sistive arches having no combustible
material against the underside thereof.
Such construction shall extend not less
than twelve (12) inches beyond the
boiler on all sides, and where solid
fuel is used, it shall extend not less
than forty-eight (48) inches at the
front or sides where ashes are
removed.

2. Boilers may be mounted on tloors
other than as specified in paragraph
(1), provided the boiler is such that
flame or hot gases do not come in
contact with its base, and provided
the floor under the appliance is pro-
tected with hollow masonry not less
than four (4) inches thick covered
with sheet metal of not less than
twenty-four (24) gauges. Such ma-
sonry shall be laid with ends unsealed
and joints matched in such a manner
as to provide a free circulation of air
from side to side through the masonry.
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3.

Boilers which are arranged so that
flame or hot gases come in contact
with the base, may be mounted on
floors other than as specified above,
provided the floor under the appli-
ance is protected by two courses of
four (4) inch hollow masonry, with
courses laid at right angles and with
ends unsealed and joints matched in
a manner to provide a free circulation
of air through each masonry course.
Top of such masonry base shall be sur-
faced with a metal plate not less than
20 gauge.

All boilers shall be approved or bear
the seal of a national recognized
laboratory.

TABLE 1

Boilers of the water-base type may be
mounted on floors other than as speci-
fied in paragraph (1) above, provided
the water chamber extends under the
whole of the ash pit and the firebox,
or under the whole of the ash pit and
the firebox, or under the whole of the
firing chamber if there is no ash pit.

Steam or hot water unit heaters shall
be installed to provide a minimum
clearance of one (1) inch.

(b) Clqurunce to Combustible Material.

All steam and hot water heating appli-
ances shall have a clearance to com-
bustible material as specified in this
Chapter and the following Table 1.

Clearances to Combustible Material for Boilers and Heat Exchangers

Above
Boiler

Minimum Clearance, Inches

Jacket Projecting
Sides Front Flue Box Flue Pipe
and SEE or or Vent

Rear Note 1 Draft Hood Connector

l. Steam or Hot Water Heat Exchanger-Steam not over 15

pounds gauge pressure and hot water not over 250° F

. Heating Boilers—Steam Boilers operating at not over 15
pounds gauge pressure and hot water boilers operating at
not in excess of 250° F. of the water-wall type or having a
jacket or lining of masonry or other satisfactory material.

Burning liquid fuel
Burning gas fuel
Burning solid fuel

Il Boilers,

Burning liquid fuel
Burning gas fuel
Burning solid fuel

other than above.

1 1 — -
6 24 183 183
6 18 92 92
6 48 18 18
18 48 18 18
18 18 9? 92
18 48 18 18

Notes: (1) Front clearance shall be sufficient for servicing the burner and boiler.

(2) This clearance may be reduced to 6 inches for gas burning boilers that have been tested by an
approved agency and found to have flue gas temperatures not-exceeding 550° F. This clearance
does not apply to approved Type B gas vents used and installed in accordance with the conditions

(3)

of such approval.

For liquid fuel burning boilers that are approved specifically for installation with lesser clearances,
flue pipes may be installed in accordance with the conditions of such approval.

EXCEPTIONS:

(1) Boilers approved specifically for installation with clearance less than specified in Table 1 may be
installed in accordance with the condition of such approval.

(2) Boilers shall not be installed in confined spaces such as alcoves or closets unless equipment has
been approved specifically for such installation and is installed in accordance with the conditions

of such approval.
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(¢) Separation of Equipment. Direct fired heat- -

ing equipment shall be separated from other air
handling equipment by a fire partition wall of at
least one hour fire resistive construction.

EXCEPTIONS:

1. Combination heating and cooling
equipment need not comply to the
above if the heating and cooling
equipment is an approved single
package or tandem unit.

2. | and J Occupancies.

(d) Boiler Room. Every boiler or combination
boiler and cooling unit shall be installed in a
space which allows a minimum clearance of
twenty-four (24) inches on all service sides. Such
room shall be constructed of at least one (1) hour
fire-resistive material and the door shall be a
Class C fire door or a one and three-quarter (134)
inch solid wood core door. Such door shall be
equipped with an automatic solf-closer. Combina-
tion air shall be provided to such room in con-
formance with Chapter 51. Storage or living quar-
ters shall not be permitted in any boiler or similar
heating equipment room. (See Occupancy Sec-
tions for other type separations).

EXCEPTION:

1. | and J Occupancies, except for com-
bustion air requirements as set forth
in Chapter 51,

(e) Steam and Hot Water Pipes. ‘Sfeam and
hot water pipes shall be installed with a clearance
of at least one (1) inch to all combustible mate-
rial except as specified below.

1. Low Pressure. At points where pipes
carrying steam or hot water under
pressures not over 15 pounds per
square inch gauge emerge from a
floor, wall or ceiling, the clearance at
the opening through the floor, wall,
or ceiling shall be at least three-eights
(38) inch. Such openings shall be ro-
dent proof.

2. High Pressure. Clearance to combust-
ible material for high pressure steam
pipes and high temperature hot water
pipes shall be subject to approval.

Covers for such openings shall be re--

quired and subiect to approval.

3. Hot water pipes on a system with
automatic firing and with limit controls
such that water temperature at the
boiler cannot exceed 250° F. may be
installed with no clearance to com-
bustible material.

(f) Pipes Through Shelving. Steam pipes and
hot water pipes passing through stock shelving
shall be covered with incombustible insulation
not less than 1 inch in thickness.
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Wooden boxes or casings enclosing steam or
hot water heating pipes, or wooden covers of
recesses in walls in which such pipes are placed
shall have not less than two (2) inch clearance
from such pipes.

Insulation used on steam or hot water pipes
shall be of non-combustible material. Coverings
shall be an approved flame proof material.

Where steam pipes or hot water pipes pass
through a floor, wall or ceiling of fire-resistive
construction, the openings shall be filled with non-
combustible material but which will permit pipe
expansion.

(g) Antifreeze Solutions for Radiant Heating
Coi's. Antifreeze soluiions used in radiant heating
coils within a building shall not contain any liquid
with a flash point less than 225° F. )

(h) Air Cooling Equipment. (See Chapter 49).

(i) Flue Exhausters. Flue exhausters may be
used with large gas fired sectional boilers and
other large hot water and steam boilers when
adequate natural draft cannot be secured by the
building flue or chimney. Where a flue exhauster
is used with gas burning appliances, it shall be
subject to approval and provisions shall be made
to prevent the flow of gas to the main burners
in the event of failure of the flue gas exhaust
system.

Section 5826. WELDING OF PIPE JOINTS.

. (a) General. All welded connections shall be
so designed and fabricated as to permit thorough
penetration of the welds to the bottom of the
joints and all welds shall be made in conformance
with the general requirements specified herein
and by the American Welding Society.

(b) Materials. The materials to be welded
shall be of good weldable quality, free from lam-
inations, solit seams, harmful ingredients, and
other defects. The filler metal, electrodes, and
welding wire or rods shall be suitable for use
with the base metals to be welded.

(c) Preparation for Welded Joints.

1. Butt Welds. Butt welds may be of
either the single “V,” double “V" or
“U” bevel. The edges of the parts to
be jointed shall be beveled and spaced
as required and the welding procedure
shall be such as to insure complete
- penetration of the deposited metal to
the bottom of the joint and thorough
fusion of the deposited metal with
the base metal. Ferrules or backing
strips inside the pipe may be used if
properly secured and thoroughly fused
to the weld. Care shall be exercised
not to burn through the ferrule. or
backing strips or rings. Welds shall
have no depressions at the edges be-
low the surface of the parts joined,
and shall be so built up that a gradual
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increase in thickness from edge to

center is accomplished.

2. Fillet Welds. Fillet welds may be either

of the single or double fillet type, and
the welding procedure shall be such
as fo insure complete penetration and
thorough fusion of the deposited metal
with the. base metal. No fillet weld
shall have a throat less than 0.75 times
the nominal size of the weld. '

Seal Welds. Seal welds shall not be
considered as contributing to the
strength of the joints. Seal welds may
be of either butt or fillet type and
shall be made as small in cross-section

The length of tack welds shall be ap-
proximately twice the thickness of the
thinner material joined. Tack welds
shall be kept below the outside sur-
face and shall be melted out during
welding or otherwise removed.

All welds shall be of sound metal,
thoroughly fused to the base metal.

Excess weld metal shall not project
within the pipe.

All butt welds shall be reinforced as
follows: The thickness of the reinforce-
ment shall be one-half the thickness
of the parent metal.

as practicable to insure tightness and
minimize heating of the parts sealed.
When applied to pipe joints where
strength is supplied by other parts, the

(g9) Preheating and Stress Relieving. Welded
pipe joints under the provisions of this Chapter
shall be preheated and stress relieved as follows:

seal welding shall be accomplished so
as to avoid undue straining of the joint
structure due to temperature changes.

(d) Cast Iron and Non-Ferrous Materials.
Where welding of cast iron and non-ferrous mate-
rials is permitted, they shall be welded with suit-
able filler metal and method as recommended
by the American Welding Society and approved
by the Building Official.

{e) Welding Flanges, Valves, Fittings and
Other, Piping Equipment.

I

Flanges, valves, fittings and other pip-
ing equipment which is to be welded
shall be provided with suitable weld-
ing ends. The design of such ends
shall be such that no damage will re-
sult from proper welding or stress-
relieving which would render the
equipment inoperative or unsafe for
service.

Tees, bends, branch connections,
swages and other fittings may be
formed from pipe provided the de-
sign and fabrication conform to the
requirements of this Section.

(f) Welding Procedure.

1.

Beveling shall be by machine, how-
ever, this may be performed with a
torch if the surfaces are thoroughly
cleaned of scale and oxidation after
the work has been performed.

Surfaces for welding shall be thor-
oughly ¢leaned and shall be free from
paint, oil, rust or scale prior to
welding.

Before welding, the piping or other
equipment shall be carefully aligned.
This alignment shall be preserved

-during welding.
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1. Carbon Steel Pipe—Preheating.

A. Carbon steel pipe that has a wall
thickness of one-half (V2) inch or
greater and that has a carbon con-
tent of 0.35% or more shall have
the welding zone preheated from
400 degrees to 600 degrees F.

2. Carbon Steel Pipe—Stress Relieving.

A. Carbon steel pipe that has a wall
thickness of one-half (¥2) inch or
greater and that has a carbon con-
tent of 0.35% or more, shall have
the weld stress relieved by heating
to a temperature of 1225 degrees
F. and held for a period of one-
half (V2) hour per one-half (V2)
inch of thickness of pipe and shall
be allowed to cool slowly in still
air.

3. Low Alloy Piping Materials.

A. The welded zone shall be pre-
heated to a temperature of from
400 degrees to 600 degrees F.

B. When the nominal wall thickness
is one-half (V2) inch or greater,
the weld shall be uniformly heated
to a temperature of not less than
1375 degrees F. and held at that
temperature for a period of not
less than one-hour for each one-
half (¥2) inch of thickness and
then allowed to cool in sfill air.

4. When making the local stress relief,

the following conditions shall be com-

plied with:

A. For welded joints in piping, the
width of the heated circumferential
band shall be at least three times
the width of the widest part of
the welding aroove, but in no case
less than twice the width of the
weld reinforcement.



B. For welded nozzless or other
welded attachments, the width of
the heated circumferential band
around the entire header and
nozzle, with attachment in center,
shall be at least 12 times the
thickness of the header wall, plus
the diameter of the nozzle or at-
tachment.

C. At the termination of the soaking

period, the zone weld shall be -

wrapped with 3 or 4 layers of as-
bestos in order to assure slow and
uniform cooling.

When test data is required,
tempsticks or.indicating or record-
ing type pyrometer shall be used
in recording the temperature of
the stress relieving operation.

(h) Testing.

1.

All welded piping work shall be in-
spected for the pressure tests speci-
fied. Welds may be checked by tre-

.panning out a coupon large enough to

show a clear cross-section of the weld.
Such coupon shall be ground smooth
at both sections of the weld and
deeply etched for examination. Both
etched sections of the weld shall pass
examination required for the fractured
surfaces of the weld in nick-break test
specimen. If the weld proves satisfac-

" tory, the hole shall be closed by weld-

ing in a steel plug or other suitable
piece of material, care being taken to
minimize strains due to heating.

Piping and associated equipment fab-
ricated with welded joints shall be ca-
pable of withstanding hydrostatic shell
tests of not less than 1V% times the
working pressure or as specified.

(i) Acceptance and Rejection.

General sweating of any weld is cause
for its rejection, complete removal
and rewelding.

If inspection of a weld indicates fail-
ure to meet the test prescribed, such
weld shall be rejected.

Section 5827. STANDARDS. Unless as otherwise

specified in other Sections of this code, the fol-
lowing standards shall apply:

Organization Title of Publication

MCAA  Part |, Heat Loss Calculations, 1960

Part' ll, Net Load Recommendations
Heating Boilers, Baseboard,
Convectors, Finned Tube, Test-
ing and Rating Codes for Boiler-
Burners Units, 1959

Part i1, Pipe Sizes and Design, 1945

Part 1V, Comfort Air Conditioning,
1954

Part V, Graphical Symbols for Use
on Drawings and Scheme for the
Identification of Piping Systems,
1950

Part VI, Panel Heating, 1956

Part VI, Standard Procedure Speci-
fications for Welding of Pipe,
Fittings and Flanges, 1953

IBRM Heat Loss Calculation Guide No.
H-20, 1960

Cooling Load Calculation Guide No.
C-30, 1956

Installation Guide No. 800 Hydronic
Heating Systems, 1960

Installation Guide No. 900 Chilled
Water Cooling Systems, 1957

Installation Guide No. 6 Panel Heat-
. ing for Small Structures, 1951

Piping Guide No. 700 Residential
Heating Systems, 1957

Baseboard Ratings as of September
15, 1960

Testing and Rating Code for Low
Pressure Cast Iron Heating
Boilers, 1958

Ratings for Cast Iron Bailers, 1955

SBI SBI Rating Code, Eighth Edition, Feb.
1958

ASHRAE  Heating Ventilating Air Conditioning
Guide, 1967 '
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Section 5827. STANDARDS.

Organization Title of Publication

ASME

ABMA

USASI

ASTM

ASME Boiler and Pressure Vessel
Code, 1965, 9 sections

Standard Test Procedure for Pack-
aged Fire tube Boilers, 1959

American Standard Requirements
for Installation of Gas Burning
Equipment in Large Boilers,
721331950

American Standard for Installation
of Gas Appliances and Gas
Piping, 1959 Z21.30-64

Scheme for Identification of Piping
Systems, A13.1-1956

American Standard Code for Pres-
sure Piping, B31.1-1955

Pipe Fittings and Flanges,

B-16.5-61

iron and Steel Pipe, B-36.10-59

Pressure Piping, B-31. 1-55

Spec. for Forged or Rolled Steel
Pipe Flanges, Etc. G17.3-64

Spec. for Boiler Rivet Steel and
Rivets, G28.1, 1956

Spec. for Carbon-Silicon Steel Plates,
Etc. G31.1-68

Spec. for Chromium-Manganese-
Silicon Allay Steel Plates, Etc.,
G32.1-64

Spec. for Nickel-Steel Plates, Etc.
G33.1-62

Spec. for Molybdenum-Steel Plates,
Etc., G34.1-62

Spec. for High Tensile Strength
Carbon-Silicon Steel Plates, Etc.,
G35.1-62

Spec. for Forged or Rolled Alloy-
Steel Pipe Flanges, Etc.,
G37.1-64

Spec. Tor Carbon and Alloy Steei
Nuts for Bolis, Ete., G38.1-64

Approval Requirements for Central
Heating Gas Appliances
721.30-64

Through-Wall-Furnaces

Z21.44-63
Domestic Gas Conversion Burners
721.8-65

Gas Fired Steam and Hot Water Boilers

Z21.13-64
Central Heating Equipment
721.47-64

Standard Spec. for Seamless Copper
Water Tube, B-88-46a

Spec. for Welded and Seamless
Steel Pipe, A-53.67

Spec. for Seamless Carbon-Steel
Pipe for High-Temperature Serv-

ice, A-106-67

Spec. for Black and Hot-Dipped Zinc-
Coated (Galvanized) Welded
and Seamless Steel Pipe for
Ordinary Uses, A-120-61-T

Spec. for Welded Wrought-lron
Pipe, A-72-66

Spec. for Malleable Iron Flanges,
Pipe Fittings, and Valve Parts
for Raiiroad, Marine, and other
Heavy Duty Service at Tempera-
tures up to 650° F., A 338-61

Spec. for Cast Iron Pressure Pipe,

A 377-66

Spec. for Electric-Fusion (Arc)
Welded Wrought iron Plate Pipe,
A 419-61

Spec. for Seamless Copper Pipe,
Std. Sizes, B 42-66

Spec. for Nickel-Copper Alloy Seam-
less Pipe and Tube, B 165-61

Spec. for Seamless Copper Bus Pipe
and Tube, B 188-66a

Spec. for Threadless Copper Pipe,

B 302-66a

Spec. for General Requirements for
Wrought Seamless Copper and
Copper-Alloy Pipe and Tube,

B 251-67

Spec. for Copper Silicon Alloy Seam-
less Pipe and Tube, B 315-66a

Spec. for Solvent Welded (SEP Size)
Cellulose Acetate Butyrate Pipe

D1503-62T

Spec. for Dimensions of fron Pipe
Size (IPS) Extruded Acryloni-
trile-Butadiene-Styrene (ABS)
Plastic Pipe
D 1527-67

Spec. for IPS Rigid Poly (Vinyl Chlor-
ide (PVS) Plastic Pipe

D 1785-67

APl 5-L Pipe Used for Petroleum Installa-
tions, April, 1957

Legend:

MCAA—Mechanical Contractors Association of
America, Inc.

IBRM-The Institute of Boiler and Radiator
Manufacturers

SBI—Steel Boiler Institute

ASHRAE —American Society of Heating Refrigerat-
ing and Air Conditioning Engineers

AGA-—American Gas Association
ASME—American Society of Mechanical Engineers

ABMA—American Boiler Manufacturers Associa-
tion

ASTM—American Society for Testing and Materials
USASI -United States of America Standards Institute

APl—American Petroleum Institute
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CHAPTER 59
SAFETY REQUIREMENTS

Section 5900. SCOPE

(a) General. This Chapter shall establish
minimum safety requirements wherever employ-
ment exists in connection with the construction,
alteration, repairing or renovation of any build-
ing, structure or utility. This Chapter shall also
include the erection and maintenance require-
ments for barricades, walkways, railings and
fences as they pertain to construction and ex-
cavations on public or private property.

(b} Loads. Structures, or parts of structures,
or any floor or temporary support, or scaffold,
covered walkways or bridge, or any device or
equipment shall not be loaded in excess of the
safe carrying capacity.

() Warning Signs and Lights.

1. During the hours of darkness, amber
lights shall be placed on or about all
barricades and covered walkways.

2. The space under the covered walk-
way roof and the approaches thereto
shall be kept well lighted, with arti-
ficial lighting, continuously between
sunset and sunrise.

{d) Hard Hats. All men on any construction
job shall be required to wear approved type
hard hats.

{e) Dust. All controllable dust resulting from
construction operations shall be settled in a man-
ner as approved by the Department.

{f) Sonitary Facilities. Toilet facilities shall

- be provided in accordance with the requirements

of Chapter 5 of this Building Code.

{g) Transporation Approval. Trucks and
other equipment used by the contractor shall not
interfere with or block either vehicular or pedes-
trian traffic, except as approved by the Depart-
ment.

(h} Rubbish ond Waste. All adjacent streets,
allays, and other public ways and places shall
be kept free and clear of all rubbish, refuse, and
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loose material resulting from construction opera-
tions.”

(i} Extinguishers. When cutting torches are
required on any construction, approved type
extinguishers shall be provided. The number of
such extinguishers shall be that specified by the
Department.

Section 5901. ON PUBLIC PROPERTY

{a) General. |t shall be unlawful for any
person, firm or corporation to utilize any City
property for the construction of any building,
structure or utility; storage or placement of ma-
terials or equipment; placement of barricade, or
the erection of fences or covered walkways, ex-
cept in accordance with the provisions of this
Chapter and Building Code and in pursuance of
approval by the Department, Traffic Engineer,
City Engineer and as otherwise required by the
Revised Municipal Code.

{b) Protection. It shall be unlawful for any
person, firm or corporation to perform any work
on any building or structure in such manner as to
endanger persons and property on the street or
public property. Protection shall be provided as
specified in this Chapter and the Revised Munici-
pal Code.

(c) Storage. Storage of material required for
construction work shall not be permitted in the
alley or on public sidewalk, except as otherwise
approved by the Department of Public Works.

{d) Indemnity. Every person, firm or corpo-
ration to whom permission has been granted by
the Department of Public Works under the terms
of this Chapter and the Revised Municipal Code
to utilize public property shall at all times as- |
sume full responsibility for such. Such permission
shall be further conditioned that any person,
firm, or corporation shall, as a consideration for
the use of public property, at all times, release,
hold harmless and indemnify the City and all
their agents and employees from any and all
responsibility, liability, loss, or damage resulting



to any persons or property or caused by or inci-
dental as aforesaid.

(e) Damage to Publi¢ Property. As a condi-
tion of obtaining a Building Permit, the permittee
assumes liability for any damage to public prop-
erty occasioned by such construction operations.

{f) Permit. A permit shall be required for all
covered walkways, fences, barricades and rail-
ings prior to the erection of same.

{g) Protection of Utilities. Materials or equip-
ment used in or required for construction work
shall not be placed or stored so as to obstruct
free and convenient approach to any firé hy-
drant, fire or police alarm box, any utility box,
or to any catch basin or manhole, or so as to
interfere with the free flow of water in any street
or alley gutter. Every street lamp, utility box, fire
or police alarm box, fire hydrant, and every
catch basin and manhole that might be damaged
by any work being performed or by the place-
ment or storage of any materials and equipment
shall be protected adequately against such dam-
age. This protection shall be maintained as long
as it is necessary and shall be completely re-
moved as soon as the status of the work permits.

Section 5902. SITE PREPARATION

() Temporary Utilities. When necessary to
maintain any power, water, or other lines during
construction work, such lines shall be temporarily
relocated or protected to the satlsfaction of the
Department and utility company and in accord-
ance with applicable ordinances and this Build-
ing Code. :

PUBLIC AND OTHER GROUND
LEVEL PROTECTION

{a) General. A covered walkway shall be
provided when the distance from the building,
structure -or utility to the inside edge of the side-
walk is less than ten {10) feet or when the height
of the building, structure or utility exceeds the
horizontal distance from the building, structure
or utility to the inside edge of the sidewalk.

Section 5903.

{b) Obstruction. Prior to construction every
sidewalk or public thoroughfare adjacent to the
work site shall either be closed or protected as
specified elsewhere in this Chapter. All such
thoroughfares which are open to the public shall
be kept clear and unobstructed at all times.

(c) Covered Walkways and Railings. The
height of all covered walkways shall be at least
eight (8) feet. The height of all railings shall be
at least four (4) feet. The width of all covered
walkways shall be at least four (4] feet or as
may be required by the Department to avoid
congestion. A railing shall be maintained on the
street side of the walkway during demolition
work. A splash board, a minimum of twelve (12)
inches in height, shall be provided where the
walk adjoins a traffic lane.
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1. The covered walkways shall be. pro-
vided with adequate lighting. Such
lighting shall providé a minimum of
sixty (60) watt bulbs spaced every
ten (10) feet. In addition to such
lighting, amber lights, with a capacity
of at least one hundred {(100) watts,
shall be provided at the exterior of
the walkway, at both ends and in
the center.

2. The outside edge and ends of the
roof deck of the covered walkway
shall be provided with an enclosure,
at least forty-tiwo (42) inches above
the roof deck of the walkway.

3. Covered walkway openings for load-
ing or unloading purposes shall be
kept closed at all times except during
actual loading or unloading opera-
tions.

4. The flooring of a covered walkway
shall consist of planking at least two
(2) inches in thickness, closely laid, or
floors may be covered with three-
fourths (3} inch plywood. In either
« case, the floor shall be smooth. All
members of the. covered walkway
shall be adequately braced and con-
nected to resist displacement of mem-
bers or distortion of the framework.

5. The roof of all covered walkways
shall be made weatherproof.

{d) Type of Protection Required. Protection
shall be provided for pedestrians and property
on public property. Sych protection shall be
maintained in place and kept in good order for
the entire length of time pedestrians on the pub-
lic property may be endangered and shall be
completely removed as soon as the status of the
work permits.

(e) Fences and Covered Walkways. Solid
walls of covered walkways shall be built and
placed on the side of the walkway nearest to the
new construction and shall extend the entire
length of the building site and shali be turned
and extended to the building line.

1. The entire structure shall be designed
to carry the live and dead loads to
be imposed, provided that every
structure shall be designed to carry
a minimum live load of at least one
hundred and fifty {150) pounds per
square foot, uniformly loaded.

Section 5904. STAIRS, PASSAGEWAYS AND
LADDERS

All stairs, passageways and ladders shall be
maintained in a safe condition.

All ladders shall meet the material and con-
struction requirements specified in this Building
Code.
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Section 5905. WALKWAYS, FENCES AND
BARRICADES FOR EXCAVATIONS

Walkways, fences or barricades shall be
provided for excavations adjacent to the public
way in accordance with the applicable portions
of this Chapter and the Revised Municipal Code.

Section 5906. SANDBLASTING

(a) General. All types of sandblasting shall
conform to the requirements of this Building
Code.

{b) Definitions.

1. For purposes of this Building Code,
the term sandblasting shall include sandblasting,
shot-blasting, abrasive blasting, or any other
method, employed in the treatment or cleaning
of any and all surfaces, that produces particu-
tate matter which escapes, or may escape, into
the outdoor atmosphere,

2. For purposes of this Chapter, particu-
late matter shall include, among others, dust,
abrasives, plaster, sand, cement, asbestos, or any
solids or fines.

{c) Requirements. It shall be uniawful for
any person, firm, or corporation to emit into
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the atmosphere beyond the exterior walls of a
building, structure, or utility, particulate matter
which is the result of any type of treatment or
cleaning of any and all surfaces.

1. Description of equipment and control
methods shall be submitted to the Air Pollution
Control Department for evaluation prior to use.

2. Evaluated methods and equipment
shall be so used that particulate matter is
controlled at the source of emission. {Ord. 308,
Sept. 5, 1969)

Section 5910. STANDARDS

Unless otherwise specified in other Sections of
this Building Code, the following standards shall
apply:

Organization Title of Publication

USASI Safety Code in Building Construction,
A 10.2-1944
Legend:
USASI United States of America Standards In-

stitute
10 East 40th Street
New York City, N.Y. 10016
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CHAPTER 60

PLASTICS

Section §001. GENERAL.

{a) Approval.

1. Plastic materials may be of any class
as defined in this Chapter. Prior to ap-
proval of plastic material for use, the
manufacturer of such plastic material
shall file with the Depariment such
technical data as may be considered
relevant to the proposed use of the
plastic material. This data shall include
the physical’ properties of the material,
its chemical composition and proper-
ties, weather ‘resistance, elecirical
properties, fire resistance, burning
and flame spread characteristics, prod-
ucts of combustion and co-efficient of
expansion.

2. Upon review of the data furnished,
the Department shall determine the
adequacy of the material offered and
if if is found that the material is satis-
factory for the use intended, may ap-
prove the material subject to the limi-
tations specified in this Chapter.

{b) .1dentification.

1. Each plastic material shall be identi-
fied by the manufacturer with a num-
ber, trade name designation or other
means of identification satisfactory to
the Department, including the fire
classification.

2. Plastic materials indicated on drawings
or specifications shall be identified on
such drawing or specifications by ac-
cepted designation.

3. Each sheet, roll or container of plastic

employed in buildings or structures
shall be identified with a mark, or

other device which will identify the

material as that indicated in the draw-
ings or specifications.

Section 6002. DEFINITIONS.

(a) Plastic Materials.

1. Plastic materials are those made
wholly or principally from standard-
ized plastics listed and described in
the Standards.

2. An approved plastic material is one
which the Department has found fo be
suitable functionally for the purpose
for which it is intended, and which
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burns no faster than two and one-half
(2V2) inches per minute in sheets

sixty-thousandths (.060) of an inch
in thickness when tested in accordance
with the American Society of Testing
Materials standard specifications titled
“Tentative Method for Flammability of
Rigid Plastics over Fifty-thousandths of
an Inch in Thickness,” or which is not
consumed in less than two minutes
when tested in accordance with stand-
ard specifications titled “Tentative
Method of Test for Flammability of
Plastics Fifty-thousandths of an Inch
and Under in Thickness” with the
thickness of the plastic material deter-
mined by Method “B" of the standard
specifications titled “Tentative Methods
of Test for Thickness of Solid Electrical
Insulation.”

Section 6003. CLASSIFICATION.

() Class A Plastics. Class A plastic materials
shall be those reinforced or unreinforced ap-
proved plastic materials which are self-extinguish-
ing when tfested in accordance with the test pro-
cedures described in this Chapter.

(b} Cluss B Plastics. Class B plastic maierials
shall be those approved plastic materials which
are reinforced with glass fiber or other-incom-
bustible material amounting 1o at least 1.5 ounces
per square foot and at lzast 20 percent by weight
of the plastic panel or sheet.

(c) Class € Plastics. Class C plastic materials
shall be those approved plastic materials which
are reinforced with glass fiber or other incom-
bustible material amounting to at least 10 per-
cent by weight of the plastic panel or sheet.

(d) Class D Plastics. Class D plastic materials
shall be those approved plastic materials other
than Class A, B, or C, which meet the require-
ments of Section 6002.

Section 6004. INSTALLATION.

(a) General. In addition to the provisions set
forth in this Section, all installations approved
plastics for wall, ceiling or interior finish, with the
exception of those used for light tfransmitting
purposes, shall comply with Chapter 42,

(b) Fastenings. Fastenings shall be adequate
to withstand design loads as prescribed elsewhere
in this Building Code. Proper allowance shall be
made for expansion and contraction of plastic
materials in affordance with accepted data on



coefficient of expansion of the material and any
material in conjunction with which it is employed.

{c) Structural Requirements. All approved
plastic materials and assemblies shall be of
adequate strength and durability to withstand
the design loads as prescribed elsewhere in this
Building Code. If required, substantiating data
shall be submitted on allowable working stresses.

Section 6005. INTERIOR FINISH.

(a) Permitted Uses. Approved plastics may
be used in all types of buildings for interior finish
provided that installations for other than light
transmitting purposes shall comply with Chapter

Section 6006. PLASTIC WALL PANELS AND
GLAZING. .

{(a) Permitted Uses. Plastic wall panels shall
mean plastic sheets fastened directly to structural
members, to structural panels or to sheathing of
exterior walls.

{b) Permitted Uses for Class A and B
Plastics. Class A and B plastic wall panels shall
be permitted in walls which are not required to
have a fire-resistive rating or in wall openings
which are not required to be wire-glazed or have

other fire-resistive protection. (See Section 6012 -

for other uses.)

1. Panels shall not be installed at a height
greater than twenty (20) feet above
grade in buildings located within Fire
Zone No. 1, unless as otherwise
provided.

2. The inside surface of panels shall not
constitute more than ten (10) percent
of the exposed interior surface area
of the wall of a public assembly area
or required exit.

3. In types other than Type V construc-
tion, the aggregate area of such panels
shall not exceed thirty (30) percent of
the area of the wall in which the
panels are installed. The panels shall
be so distributed that the wall area of
any story occupied by panels does not
exceed thirty (30) percent of the wall
area of that story. The area of the wall
of any room in the structure occupied
by panels shall not exceed thirty (30)
percent of the interior surface of that
wall.

4. No single assembly consisting of wall
panels or group of wall panels and no
run of contiguously mounted panels
shall exceed one hundred (100) feet
in length or twelve (12) feet in
height.

5. In buildings of other than Type V con-
struction, single assemblies or runs of

contiguously mounted plastic wall
panels up to forty (40) feet in length
shall be separated longitudinally by a
section of the required incombustible
or fire resistive wall construction equal
in length to twenty (20) percent of
the length of the assembly of run or
four (4) feet in length, whichever is
greater. Assemblies or runs over forty
(40) feet in length shall be separated
by a section of the required incom-
bustible or fire resistive wall construc-
tion at least eight (8) feet in length.

6. In buildings other than Type V con-
struction, assemblies or runs of plastic
wall panels shall be separated verti-
cally by a section of required incom-

bustible or fire resistive wall construc-

tion of a height of at least four (4)
feet or a height equal to fifty (50)
percent of the height of the highest
panel in the next lower assembly or
run, whichever is greater.

7. In Type V construction, Class A and B
panels may be used wherever the in-
stallation of ordinary wood panels or
plywood sheathing with the surface
exposed is permitted.

8. If sprinkler protection is provided for
the plastic installation, the permissible
percentage of area occupied by plastic
panels and the area of a single assem-
bly or a contiguous run may be
doubled and required separations be-
tween assemblies or contiguous runs
may be reduced by fifty (50) percent.

(¢} Permitted Uses for Class € and D
Plastics. Class C and D plastic sheets may be used
as plastic wall panels subject to the conditions
specified for Class A and B plastics provided that

1. In types other than Type V construc-
tion the aggregate area of plastic
panels shall not exceed twenty (20)
percent of the area of the wall in
which the panels are installed.

2. The panels shall be so distributed that
the wall area of any story occupied by
panels does not exceed twenty (20)
percent of the wall area of that story.

3. The zrea of the exterior wall of any
room in the structure occupied by
panels shall not exceed twenty (20)
percent of the interior surface of that
wall.

4. Single assemblies or runs of panels in
such construction shall not be in ex-
cess of fifty (50) feet in length or
eight (8) feet in height.

(d) The Glazing of Unprotected Openings.
Doors, sash and framed openings not required to
be fire protected may be glazed or equipped with
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transparent or translucent approved plastic mate-
rials subject to the height and percentage of wall
area limitations and separation requirements spe-
cified in this Chapter. (See Chapter 38 for window
requirements.)

(e) Combination of Plastic Panels and Glaz-
ing. Combinations of plastic glazing and wall
panels shall be subject to the height and percent-
age of wall area limitations and separation re-
quirements applicable to the class of plastics em-
ployed in the wall panel installation. '

Section 6007. ROOF PANELS.

(a) General. Transparent or translucent light-
ing panels of approved plastics may be used in
roofs not required to have a fire-resistive rating
and in all roofs where automatic fire sprinkler
protection is provided throughout the entire build-
ing or structure except in buildings or structures
of Group A through E occupancies, provided:

1. That the roof is sloped at least four
(4) inches in twelve (12) inches or
steeper on structures, and that the
panels conform to the slope of the
roof.

2. Plastic panel areas, limited as specified
in Subsection 6007(b), shall be sepa-
rated from each other by a distance of
at least eight (8) feet measured later-
ally and by a minimum distance of
four (4) feet measured along the
slope of the roof, but the separation
distance along the slope shall not, in
any case, be less than fifty (50) per-
cent of the length of the longest plastic
panel in the next lower assembly or
run.

3. All plastic roof panels shali be ai-
tached directly to the building frame-
work or shall be mounted individually
in steel or other approved metal
frames.

4. Corrugated panels shall be pitched in
the direction of the corrugaticns.

5. Panels shall not be installed in walls
where openings in such walls are re-
quired to be fire profected.

6. Exposed edges of plastic panels shall
not project beyond the face of a build-
ing wall.

(b) Area Limitations. Plastic sections insfalled
on roofs required to have a fire retardant roofing
shall conform to the following limitations:

1. Sections of Class A plastics shall nof
exceed three hundred (300) square
feet in area, and the aggregate area of
such sections shall not exceed 33Va
percent of the floor area of the room
or occupancy sheltered by the roof.
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2. Sections of Class B plastics shall not
exceed three hundred (300) square
feet in area, and the aggregate area
of such sections shall not exceed 25
percent of the floor area of the room
or occupancy sheltered by the roof.

3. Sections of Class C and D plastics shall
not exceed one hundred (100) square
feet in area, and the aggregate area
of such sections shall not exceed 15
per cent of the floor area of the room
or occupancy sheltered by the roof.

Section 6008. SKYLIGHTS.

(a) General. In lieu of glass, approved
plastics may be used in skylights provided that
the skylight is not installed over a shaft or stair
well or over public assembly areas and provided
that the plastic shall be mounted above the roof
on an incombustible or metal-clad curb rising at
least twelve (12) inches for buildings of office
(F-1) or commercial or industrial occupancies, and
six (6) inches for buildings of other occupancy
types. The curb height shall be measured from
the top surface of the roof covering, and the
plastic units shall be insfalled on the roof with a
minimum distance of five (5) feet between them
and not less than five (5) feet from any exterior
wall. In no case shall such panels and units be
installed within the fire exposure separation re-
quired for fire protected openings in walls.

(b) Permitted Uses for Class A Plastics. Class
A plastics may be used for skylights subject 1o
the requirements of this Section.

1. The maximum area within the re- -
quired curb shall not exceed three
hundred (300) square feet for:flat or
corrugated plastic sheets nor shall the
aggregate area of such units exceed
30 percent of the floor area &f any
room sheltered by a roof in which the
units are installed.

2. Flat or corrugated units shall slope
from the horizontal at least three (3)
inches in twelve (12) inches and the
high edge shall not exceed ten (10)
feet from the bottom of the inclined
plane. Corrugations shall be parallel
to the inclined plane.

3. Dome-shaped units shall rise above
the mounting flange a minimum dis-
tance equal to 10 percent of its maxi-
mum span but in no case shall the rise
be less than five (5) inches.

4. The exposed edges of plastic domes
shall be metal protected.

(c) Permitted Uses for Class B Plastics. Class
B plastic sheets or domes may be employed in
skylights under conditions specified in Subsection
6008(b) except that the aggregate area shall not
exceed 25 percent of the floor area sheltered by
the roof upon which the skylight is erected.



(d) Permitted Uses for Class € and D
Plastics. Except as provided in Subsections 1 and
2 of this Section, Class C and D plastics may be
used in skylights under the conditions specified
in Subsection 6008(b).

1. The maximum area enclosed within
the required curb shall not exceed one
hundred (100) square feet for flat or
corrugated plastic sheets nor shall the
aggregate area of such uniis exceed
15 percent of the floor area of any
room sheltered by a roof in which the
units are insialled.

2. Flat or corrugated uniis shall slope
from the horizontal at least four (4)
inches in twelve (12) inches and the
high end shall not exceed eight (8)
feet from the boitom of the inclined
plane.

Section 6009. LIGHT TRANSMITTING PANELS
IN MONITORS AND
SAWTOOTH ROOFS.

{a) General. Where a fire-resistive rating is
not required for roofs, approved plastics may be
used with or without sash. The lower edge of

the plastic material shall be at least six (6) inches -

above the horizontal surface of the roof. The
areas of such plastic panels shall be separated
from each other by a section of incombustible
material or by a section of the roofing material
of the structure, which section shall be equal in
length to one-tenth (1/10) of the length of the
plastic section, or five (5) feet, whichever is
greater.

{b) Permitted Uszs.

1. Class A and B plastics may be used,
provided that the maximum length of
a section of plastic panels shall not ex-
ceed one hundred (100) feet, and the
distance between the upper and lower
edges shall not exceed ten (10) feet.

2, Class C and D plastics may be used,
provided that the maximum length of
a section of plastic panels shall not
exceed fifty (50) feet and the distance
between the upper and lower edges
shall noi exceed eight (8) feet.

Section 6010. PLASTIC LIGHT DIFFUSING
CEILINGS.

{a) Definitions. Plastic light diffusing ceilings
shall mean installetions of plastic panels sus-
pended below lighting fixtures for the purpose of
diff using light throughout a room or space. They
shall not include plastic diffusers which are parts
of electric or ventilating fixtures unless the aggre-
gate area of the diffusers exceeds 30 percent of
the area of the room or space. )
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(b) Installation Requirements.

Plastic light diffusing ceilings shall not
be installed in assembly areas or in
required exits or corridors or in build-
ings or structures of Group D or E oc-
cupancies. In other rooms or spaces,
panels of any class of approved
plastics may be installed as light dif-
fusing ceilings in accordance with the
following provisions:

A. Where the aggregate area of
plastics in light diffusing ceilings
exceeds 30 percent of the ceiling
area of the room or space, such
plastics shall conform to the re-
quirements of Chapter 42.

B. Plastics which have a heat distor-
tion temperature of 225 degrees
F. or less as established by the
American Society for Testing Ma-
terials standard titled “Standard
Method for Test for Deflection
Temperature of Plastics under
Load” and the panels of which
have been indicated in appropriate
tests by an approved testing labor-
atory .to fall from their mountings
at an ambient temperature at least
200° F. below the ignition tem-
perature of the material, shall be
exempt from all finish require-
ments, provided the maximum
length of plastic panels weighing
more than two (2) ounces per
square foot do not exceed six (6)
feet, and the weight of the plastic
materials does not exceed eight
(8) ounces per square foot in any
case.

2. Plastic light diffusing ceiling shall

not be permitted below sprinklers un-
less tests by a nationally recognized
laboratory indicate they will not inter-
fere with the action of sprinklers, or
unless sprinklers in the quantity re-
quired by Chapter 38 are also placed
below the plastic ceiling.

In building or structures of other than
Type V construction, all hanging sup-
ports and fastenings shall be of incom-
bustible material. Hangers shall be at
least No. 12 U. S. Standard Gauge
galvanized wire, or equivalent, and
shall be spaced so as to support the
weight of the ceiling assembly safely.

The maximum anficipated service fem-
perature in the space between the
panel and the ceiling shall not exceed
the  manufacturer's  recommended
maximum service temperature for the
plastics employed in the panel.

520
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5. Piping carrying gas or volatile com-
bustible fluid shall not be located in
the space above a plastic light diffus-
ing ceiling.

Section 6011. PARTITIONS.

{a) Construction.

1. Where partitions are not required to
be of incombustible or fire-resistive
construction, Class A plastics may be
used for the construction of the entire
partition.

2. Approved plastics may be used to pro-
vide the light transmitting medium in
partitions where plain glass is per-
mitted, provided the aggregate area
of plastic so installed does not exceed
one-third of the area of the partition
in which it is installed.

3. Approved plastics may be installed in
openings in movable partitions made
of metal or other incombustible mate-
rial, provided the aggregate area of
plastic so installed does exceed one-
half of the area of the partition in
which it is installed.

Section 6012. EXTERIOR VENEER, SPANDREL
FACINGS-AND-DECORATIVE
PANELS.

{a) General. Approved plastics may be ap-
plied as veneers or installed as facings or decora-
tive panels on walls, spandrels, or structural mem-
bers as provided herein.

1. In Fire Zone No. 1 spandrel wall sec-
tions meeting structural requirements
of Chapter 16 may be faced with an
approved plastic veneer or decorative
panel on the exterior surface provided
that no single plastic panel exceeds
twenty-five (25) square feet in area
and provided that the panel is located
not less than thirty (30) feet from a
party line or faces upon a street or
alley or other open space not less than
fifty (50) feet in width. Qutside Fire
Zone No. 1 approved plastics may be
applied as veneers or decorative
panels on walls, spandrels or struc-
tural members provided that on build-
ings or structures of other than Type
V construction the plastic panels shall
be separated vertically by a section of
incombustible material at least four
(4) feet in height and at least two (2)
feet horizontally.

2. Such veneers or decorative panels
shall be attached to the building or
structure with incombustible supports
and in such a manner to withstand
imposed wind loads. The distance
between engaged edge of the panels
and the exterior wall shall not exceed
four (4) inches.

Section 6013. AWNINGS AND CANOPIES.

Class A and B plastics may be used in awn-
ings and canopies and all such awnings and
canopies shall be constructed in accordance with
provisions governing projections and appendages.

Section 6014. GREENHOUSES.

Approved plastics may be used in lieu of plain
glass in greenhouses, in Fire Zone No. 3 only.

Section 6015. SIGNS AND SIMILAR
STRUCTURES.

The use of plastics in signs and similar struc-
tures shall comply with the requirements of
Chapter 56.

Section 6020. STANDARDS.

Unless as specified in other Sections of this
Building Code, the following standards shall

apply:

Organization Title of Publication

MCA Technical Data on Plastics—1961

ASTM Flammability of Rigid Plastics over
0.050 Inches in Thickness D635 -
63

Flammability of Plastics 0.050
Inches and Under in Thickness
D568 - 61

Thickness of Solid Electrical Insula-
tion D374 -57 T

D zflection Temperature of
Plastics Under Load D648-56

Legend

MCA—Manufacturing Chemists’ Association, Inc.
1825 Connecticut Avenue, N.W.
Washington 9, D. C.

ASTM— American Standards for Testing and
Materials
1916 Race St., Philadelphia, Pa. 19103
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CHAPTER 61
LAWN SPRINKLER SYSTEMS

Section 6101. GENERAL.

(a) Scope. The application of this Chapter is

intended to provide for the safe design, construc-

tion and installation of lawn sprinkler systems that
are connecied to the potable water supply.

{b) Purpese. This Chapter is intended fo pro-
vide safeguards to health and safety and to set
minimum standards of installation consistent with
good engineering practices.

() Application. For the purpose of this Chap-
ter, the term “lawn sprinkler system” shall include
apparatus and equipment affixed permanently to
the property in the lawn, ground, flower beds or
fence normally used for the purposes of irriga-
tion, and connected to the water supply. “Con-
nection to the water supply” shall be construed
to mean connections to the hose bibs, as well as
permanent connections to the water supply line.

Section 6102. DEFINITIONS.

(o) Approved. See Chapter 4.

(b) Back Flow. Back flow indicates the reverse
flow of water into the distributing pipes of a pot-
able supply of water from the sprinkler system,
or any source or sources other than its original
intake. Back siphonage is one type of back flow.

(c) Back Flow Preventor. A back flow pre-
ventor is a device or means to check or stop water
from flowing into a potable supply of water from
the sprinkler system.

(d) Diameter. Diameter indicates the nominal
size for pipe and tubing as designated commer-
cially.

(e) Sprinkler Distribution Pipe. A sprinkler
distribution pipe is a water line not under continu-
ous pressure conveying water from the control
valves to the sprinkler heads.

(f} Control Valves. Control valves are the
valves controlling distribution of water from the
sprinkler supply line to sprinkler distribution pipe
and the valves may be installed singly or in a
manifold.

(9) Pressure Lines. A pressure line is a water
line designed or intended to contain water under
continuous working pressure.

. (h) Service Line. A service line is a pipe or
pipes conveying water from water main into the
property.

(i) Vacuum Breaker. Same as Back Flow Pre-
ventor.

Section 6103. CONSTRUCTION AND
INSTALLATION.

(a) Minimum Depth of Pipe. The minimum
depth of all sprinkler lines shall be as specified
by the manufacturer. When drainage is necessary,
the pipes shall be sloped to drain, and drain valves
shall be installed at all low points in such lines,
except that the drains shall not be required for
non-rigid plastic lines. Drain valves shall drain
into a sump or gravel pocket of proper size.

(b) Cross Connections. Cross connections shall
not be made between the potable supply of water
and any well or other source of water.

(c) Connection to Water Supply. Connection
to the potable water supply may be made either -
to the service line or to the water main line. Suit-
able provisions shall be provided to drain the
sprinkler supply line.

(d) Installation of Vacuum Breaker. An ap-
proved vacuum breaker or back flow preventor
shall be installed in all lawn sprinkler systems.
Such vacuum breaker or back flow preventor
shall be installed at least six (6) inches above the
highest sprinkler head, in the lawn, and shall be
located at the top of the ioop in the main water
supply line and shall be installed so as to prevent
back siphonage into the potable water supply.

(e) Size of Pipe. Sprinkler systems shall not
be connected to any water supply line of less
than one-half (V2) of an inch in diameter,

(f) Materials for Pressure Lines. Pipe consisi-
ing of copper tubing, galvanized iron, lead, cast
iron, or other approved types, shall be used for
all pressure lines within the building and to all
control valves, outside the building. In addition,
tubing under pressure to remote control hydraulic
valves shall be included as pressure lines. Asbes-
tos cement pipe or other material approved by
the Department may be used in lines three (3)
inches or more in diameter, outside the building.

(g) Materials for Sprinkler Distribution Pipe.
All sprinkler distribution pipe shall be capable of
withstanding a continuous working pressure of
75 pounds per square inch (75 psi).

(h) Fittings and Connections. Fittings and con-
nections shall be made from non-corrosive mate-
rials and shall be installed according to manufac-
turer’s instructions.



U. S. Government
(Commercial Standards)

SPI

Organization

(i) Identification Marking. Each length of
pipe, and each pipe fitting, sprinkler head, valve,
or device used in a lawn sprinkler system shall
have cast, stamped, or indelibly marked on it, the
manufacturer’s name and type. Pipe shall be
marked continuously on its length showing manu-
facturer’s mark or name, type or classification.

Section 6108. STANDARDS. Unless as other-
wise specified in other Sections of this Building
Code, the following standards shall apply. (See
Chapter 50 for additional requirements.)

Title of Publication Legend

Flexible Polyethylene
Plastic Pipe, CS No.

U.S. Government, General Services

197-60
Rigid Unplasticiszed
Polyviny! Chloride
Pipe, CS No. 207-60
Rigid ABS Plastic Pipe,
IPS Dimensions,,
CS No. 218-59
Formulas of Society of

Plastics Industry, 1962 -

(Administration Regional Office No. §,
Denver Federal Center
Denver, Colorado 80225

SPI—Society of Plastics Industry, Inc.
250 Park Avenue, New York, New York

61.2
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