—— —— — =T K

PN et . .

BCIE ¢ . ‘. vl N

. < DL
. . O

e il . Y

R

BUILDING
'MATERIALS

STRUCTURES

-REPORT BM866

hx‘ ,fPlumbi'ng Manual”

Report of -~

- Subcommittee on Plumbing
Central Housing Committee on
Research, Design; and
Construction

f ] —— == A w
Sy . NATIONAL e
N - BUREAU OF STANDARDS |l]:-

J
e
—_— " = —
. J N
.
.




|
i
[

The program of research on building materials and structures, carried on by the
National Bureau of Standards, was undertaken with the assistance of the Central Hous-
ing Committee, an informal organization of governmental agencies concerned with
housing construction and finance, which is cooperating in the 1nvest1gatlons through a
committee of principal techmcmns

CENTRAL HOUSING COMMITTEE
ON RESEARCH, DESIGN, AND CONSTRUCTION

A. C. Suirg, Chairman. Howarp P. VERMILYA, Vice Chairman.
United States Housing Authority. Federal Housing Administration.
Srerruine R. Marox, Secretary.
PierrEe ‘BLOUKE, ' ' : Jorn S. DoNovAN, ,
Federal Home Loan Bank Board. Farm Security Adrmmstratlon
Huen L. DryDEN, Gzroree W. TRAYER,
National Bureau of Standards. _ Forest Service (F.. P Laboratory)
: LOUIS A. Simon, JOSEPH M. DALLAVALLE,
Public Bulldmgs Administration. - Public Health Service. -
Lureer M. LEISENRING, -~ Georee E. Krox, ' ‘
Construction Division (War). : ~ Yards and Docks (Navy).-
o - Epwarp A. PoynToN, ~ Winiam R. Tauporr, -
- Office of Indian Aﬁairs. ; Veterans’ Ad_tmmstratlon

WALLACE AgEBY,
Bureau of Agricultural Chemistry and Engmeermg

NATIONAL BUREAU OF STANDARDS
STAFF COMMITTEE ON ADMINISTRATION AND COORDINATION

HUGH L. DrYDEN, C’hazrman ‘
- Mechanics and Sound. L R

Praon H. BATES, S , GUSTAV E. F. LUNDELL . ,
Clay and Slhcate Products. Chemistry. - -

- HosarT C. DICKINSON - - Appams S. MCALLISTER, o
Heat and Power. - o , Codes and Speclﬁcatmns

Warren E. EMLEY, ' Hexsry S. Rawpon,
Organic and Fibrous Materials. ' Metallurgy.

?

The Forest Products Laboratory of the Forest Servme is cooperatmg w1th ‘both
‘ commlttees on investigations of Wood constructlons

[For list of B.MS_publications and direétions for purchasing, see cover page ITL.]

.



—

UNITED STATES DEPARTMENT OF COMMERCE .  Jesse H. Jones, Secretary

NATIONAL BUREAU OF STANDARDS - Lyman J.Briggs, Director

BUILDING MATERIALS
and STRUCTURES
REPORT BMS66
Plumbing Manual

Report of Subcommittee on Plumbing
Central Housing Committee on Research, Design,

and Construction

ISSUED NOVEMBER 22, 1940

The National Bureau of Standards is a fact-finding organization;
it does not “approve” any particular material or method of con-
struction. The technical findings in this series of reports are to

be construed accordingly.

UNITED STATES GOVERNMENT PRINTING OFFICE - WASHINGTON - Ig40

FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. - PRICE 20 CENTS



|

Foreword

This report has been prepared by a representative committee to
serve as a guide for Federal agencies that design, install, or approve
plumbing. It is the product of a careful review of existing recom-
mendations, supplemented by consideration of the results of experi-
mental work at this Bureau and by group discussion among the com-
mittee members. The aim has been to insure adequate and healthful
plumbing at a minimum of eXpense. It is hoped that the report will
prove useful, not only for Federal plumbing work, but also in con-
nection with efforts to bring about greater uniformity in plumbing
requirements and to reduce the cost of construction, of which plumbing
forms a part. _

Lyman J. Bricas, Director.
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ABSTRACT

A manual of recommended plumbing practice is pre-
sented by a committee composed of representatives of
Federal agencies most concerned with the subjeet. The
committee has taken into consideration available rec-
ommendations of other bodies and results of research
performed at the National Bureau of Standards.
Part I consists of an introduetion explaining the origin
of the work. Part II contains recommendations re-
garding necessary sizes of piping, precautions against

pollution of water supply, permissible types of venting,
and other matters customarily covered in plumbing
codes. Part III contains information useful in apply-
ing the recommendations, ineluding illustrative inter-
pretations of the specific requirements in part II. The
recommendations are presented as suitable for adoption
by Federal agencies engaged in actual plumbing work
or in passing upon plans of structures containing plumb-
ing.
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PART I.- INTRODUCTION

Plumbing is a matter of interest to many
agencies of the Federal Government. Some of
these actually design plumbing systems and
supervise their installation, while others have
a responsibility in connection with loans on
houses, in allocation of funds for public housing,
and in other ways. All naturally desire that
the plumbing with which they have to deal shall
be sanitary and efficient and shall be reasonable
in cost.

In order to have good and economical plumb-
ing, it is necessary that there should be some

[4]

agreement on the rules governing its design and
installation. Such agreement is not to be
found in local plumbing codes, which vary to
a large extent in their requirements without
apparent justification. Although some prog-
ress has been made toward greater uniformity,
there is still a marked lack of agreement even
among recommended plumbing requirements.
In view of this situation, representatives of a
number of Government agencies, acting as a
subcommittee of the Central Housing Com-
mittee, have undertaken the preparation of this




manual. It is intended to serve as a guide in
their own work and as recommended procedure
where local codes do not govern. It is also
offered as a contribution to efforts toward
greater uniformity in plumbing requirements.
Particular emphasis is placed upon its nsefulness
in connection with low-cost housing, where there
is special need to take advantage of all legiti-
mate economies. The field of the manual,
however, is not restricted to housing, since the
same fundamental principles apply in any
structure.

In developing the manual, close attention
has been paid to previous recommendations
prepared by the Subcommittee on Plumbing of
the Department of Commerce Building Code
Committee and issued under the title ‘“Recom-
mended Minimum Requirements for Plumbing”’
by the National Bureau of Standards. Similar
recommendations prepared by nongovernmental
bodies have also been consulted. The results
of research extending over a long period at the
National Bureau of Standards have been made
available to the committee, including results of
experiments that have been completed since the
committee started its work. In addition, the
members of the committee have brought to the
work an experience with plumbing extending
over many years. The manual represents the
consensus of the committee and is recommended
as suitable for use throughout the Federal
Government serviece.

The subject matter of the manual is divided
into two parts, as follows: part II, containing
general and basic requirements coneisely stated;
and part 11l containing many illustrated inter-
pretations, specific citations of applicable ac-
cepted standards, rules for applying exceptions
to general or basic requirements as stated in
part 11, and much other information considered
valuable to the builder in complying with the
requirements and to the authorities in deter-

mining compliance. Part III also contains
illustrations of simple plumbing lay-outs per-
missible under the requirements of part II and
applicable to low-cost housing. (See par. 1008
and figs. 16 to 20, pt. ITI.)

Several innovations or departures from the
usual form of presenting plumbing require-
ments bave been made, to a few of which par-
ticular attention is invited. These changes
from conventional methods of presenting mini-
mum requirements apply prineipally to required
sizes of soil-and waste stacks and of building
drains and building sewers and to permissible
methods of venting. The changes have been

~made for the purpose of permitting the engineer

to design, and the builder to install, plumbing
systems more in accord with the actual demands
of particular buildings than can be done under
tables that make no distinetion for buildings of
different sizes and types other than the total
number of fixtures. The results to be expected
from applying the proposed methods, especially
in relation to large buildings, are (1) better
transportation of sewage, (2) safer and more
satisfactory operation in the long run, and (3)
more economical construction than can be
obtained under the old methods.

The arrangement of the manual in two main
parts, one containing subject matter not likely
to need frequent revision or additions and the
other containing the subject matter likely to
need revision to keep abreast of current stand-
ards, will facilitate revision as experience and
new developments make such revision advisable.
It is also to be expected that new data and other
information of value to the engineer or builder
will be added to part 111 with each revision.

Acknowledgment is made to Martin Goerl
for assistance in preparing the report, to Theo-
dora C. Bailey for editorial review, and to E. A.
Ledwith for assistance in preparation of the
illustrations.
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PART II. RECOMMENDED MINIMUM REQUIREMENTS FOR PLUMBING

CHAPTER I. DEFINITIONS

[Nore.—See fig. 2, pt. III, for general illustrations of
definitions]

Sec. 101.—DEFINITIONS.

Aeccepted standards.—Accepted standards are
the standards cited in this manual, or other
standards approved by the authority having
jurisdiction over plumbing. (See par. 101, pt.
II1.)

Air gap.—The air gap in a water-supply sys-
tem for plumbing fixtures is the vertical dis-
tance between the supply-fitting outlet (spout)
and the highest possible water level in the re-
ceptor when flooded. (See fig. 5, pt. 1IL.)

If the plane of the end of the spout is at
an angle to the surface of the water, the mean
gap is the basis for measurement.

Approved.—Approved means accepted as
satisfactory to the authority having jurisdic-
tion over plumbing.

Area drain.—An area drain is a drain in-
stalled to collect surface or rain water from an
open area.

Backflow—Backflow means the flow of water
into a water-supply system from any source ex-
cept its regular one. Back siphonage is one
type of backflow.

Backflow connection.—A backflow connection
is any arrangement whereby backflow can
oceur.

Back vent.—A back vent is a branch vent in-
stalled primarily for the purpose of protecting
fixture traps from self-siphonage.

Branch.—A branch is any part of a piping
system other than a main. (See Main.)

Branch interval—A branch interval is a
length of soil or waste stack corresponding in
general to a story height, but in no case less
than 8 feet, within which the horizontal branches
from one floor or story of the building are con-
nected to the stack.

Branch vent.—A branch vent is any vent pipe
connecting from a branch of the drainage sys-
tem to the vent stack.

[6]

Building drain.—The building (house) drain
is that part of the lowest horizontal piping of a
building-drainage system which receives the
discharge from soil, waste, and other drainage
pipes inside the walls of the building and con-
veys it to the building (house) sewer beginning
5 feet outside the inner face of the building
wall.

Building-drainage  system.—The  building-
drainage system consists of all piping provided
for carrying waste water, sewage, or other
drainage from the building to the street sewer
or place of disposal.

Bwilding main.—The building main is the
water-supply pipe, including fittings and acces-
sories, from the water (street) main or other
source of supply to the first branch of the water-
distributing system.

Building sewer.—The building (house) sewer
is that part of the horizontal piping of a building-
drainage system extending from the building
drain 5 feet outside of the inner face of the
building wall to the street sewer or other place
of disposal (a cesspool, septic tank, or other
type of sewage-treatment device or devices)
and conveying the drainage of but one building
site. _

Building subdrain.—A building (house) sub-
drain is that portion of a drainage system which
cannot drain by gravity into the building
sewer.

Clircuit vent.—A circuit vent is a group vent
extending from in front of the last fixture con-
nection of a horizontal branch to the vent
stack.

Combination firture.—Combination fixture is
a trade term designating an integral combi-
nation of one sink and one or two laundry trays
in one fixture.

Continuous-waste-and-vent. —A  continuous-
waste-and-vent is a vent that is a continuation
of and in a straight line with the drain to which
it connects. A continuous-waste-and-vent is
further defined by the angle the drain and vent
at the point of connection make with the hori-
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zontal; for example, vertical continuous-waste-
and-vent, 45° continuous-waste-and-vent, and
flat (small-angle) continuous-waste-and-vent,

Continuwous waste.—A waste from two or more
fixtures connected to a single trap.

Cross-connection.—See Interconnection.

Developed length.—The developed length of a
pipe is its length along the center line of the
pipe and fittings.

- Diameter.—Unless specifically stated, the
term diameter means the nominal diameter as
designated commercially.

Distance.—The distance or difference in ele-
vation between two sloping pipes is the distance
between the intersection of their center lines
with the center line of the pipe to which both
are connected.

Double offset.—A double offset is two offsets
installed in succession or series in the same line.
(See fig. 2, pt. 111.)

" Drain.—A drain or drain pipe is any pipe
which carries water or water-borne wastes in a
building-drainage system.

Drainage piping.—Drainage piping is all or
any part of the drain pipes of a plumbing
systern.

Dry vent.—A dry vent is any vent that does
not carry water or water-borne wastes.

Dual vent—A dual vent (sometimes called a
unit vent) is a group vent connecting at the
junction of two fixture branches and serving
as a back vent for both branches.

Effective opening.—The effective opening is
the minimum cross-sectional area between the
end of the supply-fitting outlet (spout) and the
inlet to the controlling valve or faucet. The
basis of measurement is the diameter of a
circle of equal cross-sectional area.

If two or more lines supply one outlet, the
effective opening is the sum of the effective
openings of the individual lines or the area of
the combined outlet, whichever is the smaller.

Fixture branch.—A fixture branch is the
supply pipe between the fixture and the water-
distributing pipe. _

Firture drain.—A fixture drain is the drain
from the trap of a fixture to the junction of the
drain with any other drain pipe.

Firture unit.—A fixture unit is a factor so
chosen that the load-producing values of the
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different plumbing fixtures can be expressed
approximately as multiples of that factor.

Flood level.—Flood level in reference to a
plumbing fixture is the level at which watcr
begins to overflow the top or rim of the fixture.

Grade.—The grade of a line of pipe is its
slope in reference to a horizontal plane. In -
plumbing it is usually expressed as the fall in
inches per foot length of pipe. _

Group vent—A group vent is a branch vent
that performs its functions for two or more
traps.

Horizontal branch.—A horizontal branch is a
branch drain extending laterally from a soil or
waste stack or building drain, with or without
vertical sections or branches, which receives
the discharge from one or more fixture drains
and conducts it to the soil or waste stack or to
the building (house) drain.

Indirect waste pipe.—An indirect waste pipe
is & waste pipe which does not connect directly
with the building-drainage system, but dis-
charges into it through a properly trapped
fixture or receptacle.

Interconnection.—An interconnection, as the
term is used in this manual, is any physical con-
nection or arrangement of pipes between two
otherwise separate building water-supply sys-
tems whereby water may flow from one system
to the other, the direction of flow depending
upon the pressure differential between the two
systems.

Where such connection occurs between the
sources of two such systems and the first branch
from either, whether inside or outside the
building, the term cross-connection (American
Water Works terminology) applies and is gen-
erally used.

Jumpover.—See Return offset.

Leader.—A leader or downspout is the water
conductor from the roof to the storm drain or
other means of disposal.

Loop vent.—A loop vent is the same as a
circuit vent except that it loops back and con-
nects with a soil- or waste-stack-vent instead
of the vent stack. _

Main.—The main of any system of contin-
uous piping is the principal artery of the system
to which branches may be connected.

Main vent.—See Vent stack.




Nonpressure drainage—Nonpressure drain-
age refers to a condition in which a static
pressure cannot be imposed safely on the build-
ing drain. This condition is sometimes referred
to as gravity flow and implies that the sloping
pipes are not completely filled.

Offset.—An offset in a line of piping is a
combination of elbows or bends which brings
one section of the pipe out of line with but into
a line parallel with another section.

Plumbing.—Plumbing is the work or business
of installing in buildings the pipes, fixtures, and
other apparatus for bringing in the water sup-

Riser.—A riser is a water-supply pipe which’
extends vertically one full story or more to

. convey water to branches or fixtures.-

ply and removing liquid and water-borne wastes..

The term is also used to denote the installed
fixtures and piping of a building. -

Plumbing firtures—Plumbing fixtures are
receptacles which receive and discharge water,
liquid, or water-borne wastes into a drainage
system with which they are connected.

Plumbing system.—The plumbing system of
8 building includes the water-supply distribu-~
ting pipes; the fixtures and fixture traps; the
soil, waste, and vent pipes; the building (house)
drain and building (house) sewer; and the
storm-drainage pipes; with their devices, ap-
purtenances, and connections all within or
adjacent to the building.

Pool.—A pool is a water receptacle used for
swimming or as a plunge or other bath, designed
to accommodate more than one bather at a
time.

Pressure drainage—Pressure drainage, as
used in this manual, refers to a condition in
which a static pressure may be imposed safely
on the entrances of sloping building drains
through soil and waste stacks connected thereto.

Primary branch.—A primary branch of the
building (house) drain is the single sloping
drain from the base of a soil or waste stack to
its junction with the main building drain or
with another branch thereof.

Relief vent.—A relief vent is a branch from
the vent stack, connected to a horizontal
branch between the first fixture branch and the
soil or waste stack, whose primary function is
to provide for circulation of air between the
vent stack and the soil or waste stack.

Return offset.—A return offset or jumpover
1s a double offset installed so as to return the
pipe to its original line.

Sand interceptor (Sand trap).—A sand inter-
ceptor (sand trap) is a. watertight receptacle
designed and constructed to intercept and
prevent the passage of sand or other solids into
the drainage system to which it is directly or
indirectly connected.

Sanitary sewer.—A sanitary sewer is a sewer
designed or-used only for conveying liquid or
water-borne waste from plumbing fixtures,

Secondary branch.—A secondary branch of the
building drain is any branch of the bulldlng
drain other than a primary branch.

Sewage-treatment plant.—A sewage-treatment
plant consists of structures and appurtenances
which receive the discharge of a sanitary drain-
age system, designed to bring about a reduction
in the organic and bacterial content of the
waste so as to render it less offensive or danger-
ous, including septic tanks and cesspools.
(See par. 101, pt. IIL.)

Side vent.—A side vent is a vent connecting
to the drain pipe through a 45° wye.

Size of pipe and tubing.—The size of pipe or
tubing, unless otherwise stated, is the nominal
size by which the pipe or tubing is cornmercially
designated. Actual dimensions of the different
kinds of pipe and tubing are given ‘in the
specifications applying.

Soil pipe.—A soil pipe is any pipe which
conveys the discharge of water closets or fix-

" tures having similar functions, with or without

the discharges from other fixtures.
Stack.—Stack is a general term for the ver-

tical main of a system of soil, waste, or vent
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piping.

Stack-vent.—A stack-vent is the extension of
a soil or waste stack above the highest hori-
zontal or fixture branch connected to the stack.

Storm drain.—A storm drain is a drain used
for conveying rain water, subsurface water,
condensate, cooling water, or other similar dis-
charges.

Storm sewer.—A storm sewer is a sewer used
for conveying rain water, subsurface water,
condensate, cooling water, or other similar
discharges. '

Subsoil drain.—A subsoil drain is a drain in-
stalled for collecting subsurface or seepage
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water and conveying it to a place of disposal.

Trap.—A trap is a fitting or device so designed
and constructed as to provide a liquid trap seal
which will prevent the passage of air through it.

Trap seal.—The trap seal is the vertical
distance between the crown weir and the dip of
the trap.

Vent.—A vent is a pipe installed to provide a
flow of air to or from a drainage system or to
provide a circulation of air within such system
to protect trap seals from siphonage and back
pressure. :

Vent stack.—A vent stack, sometimes called
a main vent, is a vertical vent pipe installed
primerily for the purpose of providing circula-
tion of air to or from any part of the building-
drainage system.

Waste pipe.—A waste pipe is a drain pipe
which receives the discharge of any fixture other
than water closets or other fixtures receiving
human excreta.

Water main.—The water (street) main is a
water-supply pipe for public or community use.

Water-service pipe.—The water-service pipe
is that part of a building main installed by or
under the jurisdiction of a water department or
company.

Water-supply system.—The water-supply sys-
tem of a building consists of the water-service
pipe, the water-distributing pipes, and the
necessary connecting pipes, fittings, and control
valves.

Wet vent.—A wet vent is a soil or waste pipe
that serves also as a vent.

Yoke vent.—A yoke vent is a vertical or 45°
relief vent of the continuous-waste-and-vent
type formed by-the extension of an upright wye-
branch or 45° wye-branch inlet of the horizontal
branch to the stack. It becomes a dual yoke
vent when two horizontal branches are thus
vented by the same relief vent. (See fig. 2,
pt. IIL) ,

CHAPTER II. GENERAL REGULATIONS

Sec. 201. InstaLLAaTION OF Preing.—Hori-
zontal drainage piping shall be run in practical
alinement and shall be supported at intervals
not exceeding 10 feet. The minimum slopes
shall be as follows: Not less than ¥-inch fall per
foot for 1% to 2-inch diameters, inclusive;
not less than X-inch fall per foot for 2%- to

4-inch diameters, inclusive; not less than e~
inch fall per foot for -5- to 8-inch diameters,
inclusive; and a slope that will maintain a
velocity of at least 2.0 fps in a pipe of 10-inch
diameter or larger as computed by the pipe
formula given in paragraph 201, part III,
Stacks shall be supported at their bases, and
shall be rigidly secured. Piping shall be
installed without undue stresses or strains, and
provision made for expansion, contraction, and
structural settlement. No structural member
shall be weakened or impaired beyond a safe
limit by cutting, notching, or otherwise, unless
provision is made for carrying the structural
load. ' .
Sec. 202. CuaNges N Direcrion.—Changes
in direction in drainage piping shall be made by
the appropriate use of cast-iron 45° wyes, half
wyes, long-sweep quarter bends, sixth, eighth,
or sixteenth bends, or by combinations of these
fittings, or by use of equivalent fittings or their
combinations; except that sanitary tees may be
used in vertical sections of drains or stacks, and
short quarter bends may be used in drainage
lines where the change in direction of flow is
from the horizontal to the vertical. Tees and
crosses may be used in vent pipes and in water-
distributing pipes. No change in direction
greater than 90° in a single turn shall be made
in drainage pipes.

Sec. 203. Proursirep Firrings.—No double
hub, or double-tee branch, shall be used on soil
or waste lines. The drilling and tapping of
building drains, soil, waste, or vent pipes, and
the use of saddle hubs or bands, are prohibited.
Any fitting or connection which has an en-
largement, chamber, or recess with a ledge,
shoulder, or reduction of the pipe area, that
offers an obstruction to flow through the drain,
is prohibited. (See par. 413, pt. ITI.)

Sec. 204. PronisiTep Connecrions.—(a) No
fixture, device, or construction shall be installed
which will provide a backflow connection be-
tween a distributing system of water for drink-
ing and domestic purposes and a drainage sys-
tem, soil, or waste pipe so as to permit or make
possible the backflow of sewage or waste into
the water-supply system.

() No interconnection or cross-connection
shall be made between a water-supply system
carrying water meeting accepted standards of
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purity and any other water-supply system.

Sec. 205. ProrECTION OF P1pEs.—Pipes pass-
ing under or through walls shall be protected
from breakage. Pipes passing through or under
cinder concrete or other corrosive material
shall be protected against external corrosion.

No soil or waste stack shall be installed or
permitted outside a building or in an exterior
wall unless adequate provision is made to pro-
tect it from freezing.

Sec. 206. ProTECTION OF ELECTRICAL MaA-
cHINERY.—No water or drainage piping shall be
located over electrical machinery or equipment
unless adequate protection is provided against
drip caused by condensation on the piping.

Sec. 207. ProrecTiON OoF WaTER TANKS.—
Drainage piping shall not pass directly over

" water-supply tanks or reservoirs unless such

tanks or reservoirs are tightly closed.

Sec. 208. Workmansar.—Workmanship
shall be of such character as fully to secure the
results sought in all sections of this manual.

CHAPTER III. QUALITY, WEIGHT, AND
THICKNESS OF MATERIALS

Sec. 301. QuaLity oF MaTERIALS.—Materi-
als used in any plumbing system, or part thereof,
shall meet accepted standards and shall be free
from defects.

Refere ces made in the following sections to
standards and specifications shall be taken to
mean the latest issues thereof. (See par. 301,
pt. ILT, for information about such issues and for
similar and equivalent specifications.)

Sec. 302. IDENTIFICATION OF MATERIALS.—
Each length of pipe, and each fitting, trap, fix-
ture, and device used in a plumbing system shall
be cast, stamped, or indelibly marked with the
maker’s mark or name; and also with the weight
and quality thereof, when this is required in the
specification that applies. :

Sec. 303. VritriFiep-Cray Pipe.—Vitrified-
clay pipe shall conform to Federal Specification
for Pipe; Clay, Sewer.

Sec. 304. Concrere Pree.—Concrete pipe
shall conform to Federal Specification for Pipe;
Concrete, Non-Pressure, Non-Reinforced and
Reinforced.

Sec. 305. Cast-IroNn SoiL Pire.—Cast-iron
soil pipe and fittings (calked joints) shall con-

form to Federal Specification for Pipe and Pipe-
Fittings; Soil, Cast-Iron, provided that, when
approved by the authority having jurisdiction
over plumbing, lighter pipe and fittings of equal
quality may be used.

Sec. 306. Cast-IroN Warer Prre.—Cast-
iron water pipe shall conform to Federal Speci-
fication for Pipe; Water, Cast-Iron (Bell and
Spigot and Bolted Joint).

Sec. 307. Casr-Iron ScreweDp Pipe.—Cast-
iron screwed pipe shall conform to Federal
Specification for Pipe, Cast-Iron; Drainage,
Vent, and Waste (Threaded).

Sec. 308. WroucHT-IRON Pree.—Wrought-
iron pipe shall conform to Federal Specification
for Pipe; Wrought-Iron, Welded, Black and
Galvanized.

Sec. 309. SteeL Pree.—Steel pipe shall con-
form to Federal Specification for Pipe; Steel,
Seamless and Welded, Black and Zinc-Coated.

Sec. 310. Brass anp Copper Pipe.—DBrass
and copper pipe (I. P. S.) shall conform to
Federal Specifications for Pipe, Brass, Seamless,
Iron-Pipe-Size, Standard and Extra-Strong;
and for Pipe, Copper, Seamless, Iron-Pipe-Size,
Standard, respectively.

Sec. 311. Brass Tuing.—Brass tubing for
fixture connections and fittings shall conform to
Federal Specification for Plumbing Fixtures;
(for) Land Use.

Sec. 312. Copper Tusing.—Copper tubing
for use with flared or soldered fittings shall con-
form to Federal Specification for Tubing;
Copper, Seamless (for Use with Soldered or
Flared Fittings) (types K, L, and M). Copper
tubing for use with flanged fittings or with
silver-brazed joinfs shall eonform to Federal
Specification for Tubing, Copper, Seamless (for
General Use with I. P. S. Flanged Fittings)
(types A, B, C, and D).

Sec. 313. Leap Pipe.—Lead pipe shall con-
form to accepted standards. (See table 313—
111, pt. II1.)

Sec. 314. Sueer LEap.—Sheet lead shall
conform to Federal Specification for Lead;
Sheet, and shall weigh not less than 4 pounds
per square foot.

Sec. 315, Cavxine Leap.—Calking lead shall
conform to Federal Specification for Lead,
Calking.
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Sec. 316. BuEET CorrER AND Brags.—Sheet
copper and brass shall conform to Federal
Specifications for Copper; Bars, Plates, Rods,
Shapes, Sheets, and Strips, and for Brass,
Commercial; Bars, Plates, Rods, Shapes, Sheets,
and Strips, respectively, and shall be not lighter
than No. 18 AWG (Brown & Sharpe gage).

Sec. 317. ZiNc-CoaTED (GALVANILED) SHEET
IroN aND SteeL.—Zinc-coated (galvanized)
sheet iron and steel shall conform to Federal
Specification for Iron and Steel; Sheet, Black
and Zinc-Coated (Galvanized); and shall be not
lighter than the following AWG (Brown &
Sharpe gage):

No. 26 for 2-to 12-inch pipe.
No. 24 for 13- to 20-inch pipe.
No. 22 for 21- to 26-inch pipe.

Sec. 318. ScreweDp Frrrinags.—(a) Screwed
fittings shall be of cast iron, malleable iron, or
brass. Cast-iron fittings shall conform to
Federal Specification for Pipe Fittings; Cast-
Iron (Threaded). Malleable-iron fittings shall
conform to Federal Specification for Pipe-Fit-
tings; Malleable-Iron (Threaded). Brass fit-
tings shall conform to Federal Specification for
Pipe-Fittings; Brass or Bronze (Threaded),
125-1b.

(b) Drainage fittings shall be of cast iron,
malleable iron, or brass. Cast-iron fittings
shall conform to Federal Specification for Pipe-
Fittings; Cast-Iron, Drainage. Malleable-iron
and brass fittings shall conform to the applicable
requirements of the same specification.

Sec. 319. SovperED Frrrings.—Soldered fit-
tings shall conform to American Standards
Association Standard for Soldered-Joint Fit-
tings.

Sec. 320. Cavking FeErruves.—Brass calk-
ing ferrules shall be of the best quality cast red
brass of approved weights and dimensions (see
table 320-1II, pt. 1II). Iron-body ferrules
shall conform to Federal Specification for Pipe
and Pipe-Fittings; Soil, Cast-Iron.

Sec. 321. SovperiNg NirpLeEs aNp Busz-
iNGs.—(a) Soldering nipples shall be of red
brass pipe, iron-pipe size, or of heavy cast red
brass of approved weights. (See table 321 (a)-
I, pt. I11.)

(b) Soldering bushings shall be of red brass
pipe, iron-pipe size, or of heavy cast red brass.

Sec. 322. FrLoor Franges.—Floor flanges for
plumbing fixtures shall conform to Federal
Specification for Plumbing Fixtures; (for) Land
Use. ' :

Sec. 323. Packing.—Packing for hub-and-
spigot joints shall conform to Federal Specifi-
cation for Packing; Jute, Twisted.

Sec. 324. Serring CoMPOUND.—Setting com-
pound for connecting fixtures to floor flanges
shall conform to Federal Specification for Com-
pound ; Plumbing-Fixture-Setting.

Sec. 325. Gaskers.—Gaskets for connecting
fixtures to floor flanges shall conform to Federal
Specification for Gaskets; Plumbing-Fixture-
Setting.

Sec. 326. ALTERNATE MATERIALS.—AnNy ma-
terial other than that specified in this manual
which the authority having jurisdiction over
plumbing approves may be used.

CHAPTER IV. JOINTS AND
CONNECTIONS

Sec. 401. TicurNeEss.—dJoints and connec-
tions shall be made gastight and watertight.

Sec. 402. ViTriFiep-Cray AND CONCRETE
Pipe.—dJoints in vitrified-clay and concrete
pipe, or between such pipe and metals, shall be
hot-poured or cemented joints. Hot-poured
joints shall be packed with approved packing
and filled with an approved jointing compound
at one pouring (see par. 402, pt. III). Ce-
mented joints shall be packed with approved
packing and secured with portland cement (see
par. 402, pt. III).

Sec. 403. Carxep Joints.—Calked joints
shall be firmly packed with approved packing,
secured with well-calked lead, not less than 1
inch deep; and no paint, varnish, or putty
shall be permitted until after the joint is tested.

Sec. 404. ScreEwEeD JoiNts.—Screwed joints
shall be made with a lubricant on the male
thread only. All burrs or cuttings shall be
removed. '

Sec. 405. Joints N Cast-Imon Pree.—
Joints in cast-iron pipe may be either calked
or screwed and shall be made as required in
this chapter.

Sec. 406. Joints BETWEEN CasT-IRON AND
Oruer Piping.—Joints between cast-iron and
wrought-iron, steel, or brass piping may be
either screwed or calked joints made as required
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in this chapter. The end of threaded pipe for
calking shall have a ring or half coupling
screwed on to form a spigot end. '

Sec. 407. Wipep Joints.—Wiped joints in
lead pipe, or between lead pipe and brass or
copper pipes, ferrules, soldering nipples, bush-
ings, or traps, in all cases on the sewer side of
the trap and in concealed joints on the inlet
side of the trap, shall be full-wiped joints, with
an exposed surface of the solder on each side of
the joint not less than three-quarters of an
inch, and a minimum thickness at the thickest
part of the joint of not less than three-eighths
of an inch. Where a round joint is made, a
thickness of not less than % of an inch for
bushings and flange joints shall be provided.

Sec. 408. JoinTs BETWEEN LEAD AND OTHER
Piping.—Joints between lead and cast-iron,
steel, or wrought-iron piping shall be made by
means of a calking ferrule, soldering nipple, or
bushing.

Sec. 409. Joints in CopPER TuBING.—Cop-
per-tubing joints shall be made in accordance
with approved practice. (See par. 409, pt. III.)

Sec. 410. Sure Joints aND Uniows.—Slip
joints and unions shall be used only in trap
seals or on the inlet side of the trap, except that
expansion joints of approved type may be
permitted. Unions on the sewer side of the
trap shall be ground faced, and shall not be
concealed or enclosed.

Sec. 411. Roor Frasuinas.—Joints at the
roof shall be made watertight by use of copper,
lead, or zinc-coated (galvanized) iron flashings,
cast-iron plates, or other approved materials.

Sec. 412. Froor Convecrions.—Floor con-
nections for water-closets and other fixtures
shall be made by means of an approved brass
or cast-iron floor flange soldered securely or
calked to the drain pipe. The joint between
the fixture and floor flange shall be made tight
by means of an approved fixture-setting com-
pound or gasket.

Sec. 413. Increasgrs and REDUCERs.—
Where different sizes of drainage pipes or pipes
and fittings are to be connected, proper sizes
of standard increasers and reducers shall be
employed. Reduction of size of drain pipes
in the direction of flow is prohibited, except as
indicated in paragraph 413, part III.

Sec. 414. SupporTs.—Connections of wall

hangers, pipe supports, or fixture settings to
masonry or concrete backing shall be made with

. approved bolts without the use of wooden plugs.

CHAPTER V. TRAPS AND CLEAN-OUTS

Sec. 501. Types anp Sizes or Trars.—
Every trap shall be self-cleaning, shall be of the
same nominal size as the drain to which it is
connected, and shall conform to accepted stand-
ards. (See par. 501, pt. IIT.)

The minimum size (nominal inside diameter)
of trap and fixture drain for a given fixture shall
be not less than shown in the following table:

Size of

trap and fix-
ture dratn,
Fixture: inches
Bathtubs_ . o __ 1%
Combination fixtures____ __ .- ___________ 1%
Drinking fountains________________________ 1%
Floor drains____ . ___ . _._. 2
Laundry trays. ..o oo _____. 14
Lavatories . _ . - oo ____ 114
Shower stalls__ _____ . _____.___ 2
Sinks, kitchen, residence__ ... ____________ 1%
Sinks, hotel or publie. __________.__________ 2
Sinks, small, pantry orbar.._ .. _________.___ 1%
Sinks, dishwasher. ... oo _.._ 1%
Sinks, service_ . _ . __ oo ____ 2
Urinals, trough . _ . o ool 2
Urinals, stall . _ _____ . ___ . __. 2

For water closets and other fixtures with in-
tegral traps, the fixture drains shall be not
smaller than the fixture-trap outlet. (See par.
501, pt. IIIL.)

Sec. 502. Promisrrep Traps.—No form of
trap which depends for its seal upon the action
of movable parts, or partitions that cannot
be exposed for inspection, except in a trap
integral with a fixture, shall be used for fixtures.
No fixture shall be double-trapped. (See par.
502, pt. III.)

Sec. 503. Trars Rrequirep.—Each fixture
shall be separately trapped by an approved
trap placed as near to the fixture as possible
or integral therewith, except that a set of not
more than three fixtures such as lavatories or
laundry trays, or a set of two laundry trays
and one sink, may connect with a single trap,
provided the trap for three fixtures is placed
centrally. (See fig. 3, pt. I1L.)

Sec. 504. Trap SeaL.—Each fixture trap shall
have a water seal of not less than 2 inches and
not more than 4 inches, (See fig. 4, pt. IIL.)
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Sec. 505. Trap .CLeEaN-Ovurs.—Each trap,
except those in combination with fixtures in

- which the trap seal is plainly visible and ac-

cessible, shall be provided with an approved
clean-out plug conforming to Federal Specifi-
cation for Plumbing Fixtures; (for) Land Use.

Sec. 506. INstaLLaTION OF Traps.—Traps
shall be set true with respect to their water
seals and protected from freezing,

Sec. 507. Prre CLEaN-Ours.—Pipe clean-
outs, ferrules, and plugs shall conform to Fed-
eral Specification for Pipe and Pipe-Fittings;
Soil, Cast-Iron.

Sec. 508. Prpe Crean-Outs REqQuIRED.—
Accessible clean-outs shall be provided at or
near the foot of each vertical waste or soil
stack and each inside leader that connects to
the building drain, and at each change in direc-
tion of the building drain greater than 45°.
The distance between clean-outs in horizontal
soil lines shall not exceed 50 feet. Clean-outs
shall be of the same nominal size as the pipes
up to 4 inches and not less than 4 inches for
larger pipes.

Sec. 509. Crean-Our EQUIVALENTS.—Any
floor or wall connection of fixture traps when
bolted or screwed to the floor or wall shall be
regarded as a pipe clean-out.

Sec. 510. AccessiBiLiTy oF TRAPS AND.

CrLEAN-Ours.—Underground traps and clean-
outs of a building, except where clean-outs are
flush with the floor, and exterior underground
traps that are not readily accessible shall be
made accessible by manholes with proper covers.

Sec. 511. Grease INTercEPTORS.—Grease
interceptors shall be installed when required
by and in accordance with the regulations of
the authority having jurisdiction over plumb-
ing.

Sec. 512. OiL INTeErRCEPTORS.—Oil inter-
ceptors shall be installed when required by and
in accordance with the regulations of the au-
thority having jurisdiction over plumbing.

Sec. 513. Sanp InTeERCEPTORS.—Sand inter-
ceptors, when installed, shall be so designed and
placed as to be readily accessible for cleaning.

Sec. 514. Froor Dramns.—Floor and area
drains shall conform to Federal Specification for
Plumbing Fixturves; (for) Land Use, where
applicable.

Sec. 515. BackwarTer Vavuvis.—Backwater

valves shall have all bearing parts of .corrosion-
resisting metal, and be so constructed as to
provide a positive mechanical seal against back-
water. The area of valve seat shall be equal to
the cross-sectional area of the pipe connection.

CHAPTER VI. WATER SUPPLY AND
DISTRIBUTION

Sec. 601. Quarity oF Warer.—The quality
of the water supply to each building shall meet
accepted standards of purity. Development of
private sources of supply shall be in accordance
with approved practice. (See par. 601, pt.
II1.)

Sec. 602. ProTECTION OF WATER SUPPLY.—

(a) Potable and nonpotable water supplies
shall be distributed through systems entirely
independent of each other.

(b)) Water pumps, wells, hydrants, filters,
softeners, appliances, and devices shall be
protected from surface water and outside con-
tamination by approved covers, walls, or
copings.

(¢) Potable water-supply tanks, whether
storage, pressure, or suction tanks, shall be
properly covered to prevent entrance of foreign
material into the water supply. (See also sec.
207.)

(d) Every supply outlet or connection to a
fixture or appliance shall be protected from
backflow by means of an approved air gap or
backflow preventer between the control valve of
the outlet and the fixture or appliance. (See
par. 602 (d), pt. I11.)

Sec. 603. ProteEcrioN From FrerZING.—
Water pipes, storage tanks, flushing cisterns,
and appliances, when subject to freezing tem-
peratures, shall be protected. Water pipes
underground shall be placed below freezing
level, or shall be otherwise insulated to protect
them from freezing. Interior piping shall be
insulated, when necessary, for protection.

Sec. 604. Size or Bumwping Main.—The
building main, including the water-service pipe,
shall be of sufficient size to permit a continuous
ample flow of water to the building under the
average daily minimum service pressure in the
street main. The required size for each build-
ing shall be determined by the rules given in
paragraph 604, part III. No building main of
less than ¥%-inch diameter shall be installed. If-
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flush valves are installed, the building main

‘shall be of not less than 1-inch diameter.

Sec. 605. QuanTiTy OF WaTER.—Plumbing
fixtures shall be provided with a sufficient
supply of water for flushing and keeping them
in a sanitary condition,

Sec. 606. SizE oF FixTure Brancues.—The
minimum size of fixture branches and other
supply outlets shall be as follows:

Sill coeks_ ... ... e
Domestic water heaters______ ____ . ________.__

Bathtubs__ ..
Water-closet tanks_._ . __________________ S %
Water-closet flush valves_ - _ . __ . ______________ 1
Flush valves for pedestal urinals________________ 1
Flush valves for wall or stall urinals__.__________ %

Sec. 607. Smur-Orrs.—Accessible shut-offs
with drains shall be provided on the building
main and on branches for each dwelling unit
and in freezing climates for each outdoor con-
nection, Additional shut-offs may be installed.

Sec. 608. MaTERIAL FOR WATER PIPING AND
Tusing.—Material for building water-supply
pipes and tubes shall be of brass, copper, cast
or wrought iron, lead, or steel, with approved
fittings. All threaded ferrous pipe and fittings
shall be galvanized (zinc-coated). No pipe,
tubing, or fittings that have been previously
used shall be used for distributing water except
for replacement in the same system.

Lead piping in water-supply lines shall not
be used unless it has been definitely determined
that no poisonous lead salts are produced by
contact of lead with the particular water supply.

Sec. 609. Revier VaLves.—An approved re-
lief valve shall be installed in each hot-water
system and so located that there is no shut-off
or check valve between the tank and the relief
valve.

CHAPTER VII. PLUMBING FIXTURES

Sec. 701. Quavrity or Fixturis.—Plumbing
fixtures shall conform to accepted standards.
(See par. 701, pt. I11.)

Sec. 702. InstarpaTioN oF FIXTURES.—
Plumbing fixtures shall be installed in a manner
to afford access for cleaning. Where practi-
cable, pipes from fixtures shall be run to the

wall, and no lead trap-or lead pipe shall extend
nearer to the floor than 12 inches unless pro-
tected by casing. '

Sec. 703. FrostprooF Crosers.—Frostproof
closets may be installed only in compartments
which have no direct access to a building used
for human habitation or occupancy. The soil
pipe between the hopper and the trap shall be of
not less than 3-inch diameter and shall be of
lead, or cast iron enameled on the inside. The
waste tube from the valve shall not be connected
to the soil pipe or sewer. .

Sec. 704. Froor Drains.—A floor drain or
shower drain shall be considered a fixture and
provided with a strainer.

Sec. 705. FIXTURE STRAINERS. — Fixtures
other than water closets and pedestal and blow-
out urinals shall be provided with approved
strainers. (See par. 705, pt. II1.)

Sec. 706. FixTrure OvErrLOw.—The over-
flow pipe from a fixture shall be connected on
the inlet side of the trap and be so arranged
that it may be cleaned.

Sec. 707. Swimming Poors. — Swimming
pools shall be constructed in accordance with
accepted practice. (See par. 707, pt. I11.)

Sec. 708. MiscerraNeous FixTures.—Bap-
tistries, ornamental and lily ponds, aquaria,
ornamental fountain basins, and similar con-
structions shall have supplies thereto protected
from backflow as required in section 602.

Sec. 709. VentiLatioN.—No plumbing fix-
tures shall be located in any room not provided
with proper ventilation. Ventilating pipes

from toilet rooms shall form an independent

system.

CHAPTER VIIL. SOIL AND WASTE PIPES
FOR SANITARY SYSTEMS ®

Sec. 801. MareriaLs.—(a) Soil and waste
piping for sanitary drainage systems within a
building shall be of brass, copper, iron, steel, or
lead.

(b)) The building drain when underground
shall be of cast iron,

(¢) The building sewer shall be of cast iron,
vitrified clay, or concrete.

Sec. 802. MmniMuM Sizgs.-——The minimum
required sizes of soil and waste pipes, depending

? See par. 800, pt. III, for ncid wastes.
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on location and conditions of service, shall be

in accordance with the following sections and.

tables of this chapter and the principles, rules,
and tables relating to drains and sewers in part
IIT. (See par. 802, pt. II1.)

Sec. 803. Fixture Units. — The following
table of fixture-unit values designating the rela-
tive load weights of different kinds of fixtures
shall be employed in estimating the total load
carried by a soil or waste pipe and shall be used
in connection with tables of size for waste and
drain pipes in which the permissible load isgiven
in terms of fixture units.

TaBLE 803.—Fixture units per fizture or group !

Number of
Fixture and type of installation fixture
units

Lavatory or washbasin:
Public. .

sl
=1
o
=
‘G
.

I

I

I

t

'

|

1

|

|

|

'

I

I

1

1
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'

I

1

‘

|

1

:

H

\

'

i
'
'
'
\
’
'
i

1

'

'

1

1

'

1

'

|

l
—

Private .l

Private_ . .________....
Pedestal urinal, public.. ..
Wall or stall urinal, publie
Servieesink? ___..___....
Kitchensink, private2..__
Bathtub, private______.._
Bathroom group, private. . ... .. ... ...
Bathroom group with separate shower stall, private..

Two or three laundry trays with single trap, private ?
Combination sink and laundry tray, private? _______
Sewage ejector or sump pump, for each 25gpm. ________.__

h
-t
CWWOWNHNWLON R RO M

-t

o

1 See par. 803, pt. III for fixture-unit weights not included in table 803.
? These fixtures and groups may be omitted in determining the total
fixture units to be applied for soil pipes but the fixture-unit weights as-

signed must be applied for separate waste lines for groups of these fixtures. .

Sec. 804. Stacks To Br VErticanL.—Soil
and waste stacks shall extend in a vertical line
from the highest to the lowest horizontal branch
or fixture branch connected thereto, except as
provided for in section 806, and shall be vented
in accordance with the requirements of chap-
ter X.

Sec. 805. Size or SoiL AND WasTE PipEs.—
(a) Except as provided in (b) of this section, the
total number of fixture units installed on a soil
or waste stack or horizontal branch of given
diameter shall be in accordance with table 805.
No soil or waste stack shall be smaller than the
largest horizontal branch connected thereto.

(b) If the total fixture units are distributed
on horizontal branches in three or more branch
intervals of the stack, the total number of fix-
ture units on a straight soil or waste stack of a

given diameter may be increased from the
values given in table 805 within the limits of
table 805(b)-III, part III, provided the maxi-
mum fixture units for one branch interval as
computed in accordance with table 805(b)-I11
is not exceeded in any branch interval of the
system.

TaBLE 805.— Permassible number of fizture units on
horizontal branches and stacks

Fixture

. . : Fixture
Diameter of pipe units on 1 h
(inches) horizontal unslg‘sa (?kn 1
branch

e o 2
1% . 3 4

____________ 8 10
3 waste only_ 32 48
3soil ______ 20 30
4 . 160 240
5... 360 540
6.__ 640 960
8. . 1, 200 2, 240
100 1, 800 3,780
120 .. 2, 800 6, 000

Sec. 806. OrrseErs.—(a) A single offset, a
double offset, or a return offset, with no change
in direction greater than 45°, may be installed
in a soill or waste stack with the stack and
branches vented as required for a straight stack,
provided that the total number of fixture units
on such stack does not exceed one-half the limit
permitted by section 805 (a) and table 805,
and no horizontal branch connects to the
stack in or within 4 diameters (stack) above
or below a sloping section of the offset.

() If an offset is made at an angle greater
than 45°, the required diameter of that portion
of the stack above the offset shall be deter-
mined as for a separate stack. The diameter
of the offset including fittings shall be deter-
mined as for a primary branch, and the portion
above the offset shall be considered as a hori-
zontal branch in determining the diameter of
that portion of the stack below the offset. A
relief vent shall be installed in accordance with
the requirements of section 1017 at the offset or
between it and the next lower horizontal branch.

(¢) An offset above the highest horizontal
branch in a soil or waste stack system is an
offset in the stack-vent and shall not be con-
sidered in this connection other than as to its
effect on the developed length of vent.

(d) In case of an offset in a soil or waste
stack below the lowest horizontal branch, no
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change in diameter of the stack because of the

‘offset shall be required if it is made at an angle

of not greater than 45° If such an offset is
made at an angle greater than 45°, the required
diameter of the offset and the stack below it
shall be determined as for a primary branch.

Sec. 807. HorizoNTAL AND PriMARY
BrancHEs.—(a) The required sizes of hori-
zontal branches and primary branches of the
building drain shall be in ac¢cordance with
table 807, except that the permissible number
of fixture units on primary branches as given
in table 807 may be increased as provided for
in section 807(d).

TaBLe 807.—Capacities of horizontal branches and
primary branches of the building drain

Permissihle number of fixture units

Hori- Primary branch !
zontal :
Diameter of pipe | branch

(inches) at mini-

MU | yoinch | 1g-inch | Y-inch | lg-inch

permis- fall per | fall per | fall per | fall per
sible -
slope or foot foot foot foot

greater

Number | Number | Number | Number Nu‘mbftr2

1 2
3 |- 5 7
6 |. 21 26
32 |. 42 50
20 27 36
160 216 250
360 480 560
600 790 940
1, 200 1,920 2, 240
1, 800 3,240 3,780
2, 800 5, 000 6. 000

1 See par. 807, pt. I11, for method of computing permissible number of
fixture unrits for other slopes than those given in this table.

(b) In case the sanitary system consists of
one soil stack only or of one soil stack and one or
more waste stacks of less than 3-inch diameter,
the building drain and building sewer shall be
of the same nominal size as the primary branch
from the soil stack as given by table 807, except
that (d) of this section and the applicable rules
in paragraph 807, part II1, relating to pressure
drainage may apply when the prescribed
conditions are complied with.

(¢) In case the plumbing system has two or
more soil stacks each having its separate pri-
mary branch or has one or more soil stacks and
one or more waste stacks of 3-inch diameter or
larger, each soil and waste stack having its
separate primary branch, the number of fixture
units for a secondary branch, the main building
drain, or the building sewer of a given diameter

and slope may be increased from the value given

" in table 807 for a primary branch of the same

diameter and slope to the value given in table
807(¢), part III, of this manual, provided that
the increase is made strictly within the principles
and rules of paragraph ‘807, part IIL

(d) In case there is. no fixture drain or
horizontal branch-conneeting directly -with the
building drain or a branch thereof and the lowest
fixture branch or horizontal branch connected
to any soil or waste stack of the system is 8
feet or more above.the grade line of the building
drain, the permissible number of fixture units
on primary branches, secondary branches, main
building drain, and building sewer, may be
increased within the limits given by table
807(d), part III, provided the -increases are
made in accordance with the principles and rules
given in paragraph 807, part ITI.

(¢) The provisions of sections 807(¢) and
807(d) shall not apply unless plans drawn to
scale showing the proposed installation in
detail in regard to the diameter, direction,
length, and slope of the building drain and its
branches and of the building sewer have been
submitted to and approved by the authority
having jurisdiction over plumbing.

Sec. 808. Sumps AND ReceiviNng TANKS.—
All building subdrains shall discharge into an
airtight sump or receiving tank so located as to
receive the sewage by gravity, from which
sump or receiving tank the sewage shall be
lifted and discharged into the building sewer by
pumps, ejectors, or any equally efficient method.
Such sumps shall either be automatically dis-
charged or be of sufficient capacity to receive
the building sewage and wastes for not less than
24 hours.

CHAPTER IX. STORM DRAINS

Sec. 901. GeNeraL.—Roofs and paved areas,
yards, courts, and courtyards shall be drained
into the storm-sewerage system or the com-

bined sewerage system, but not into sewers (

intended for sanitary sewage only. When con-
nected with a combined sewerage system, storm
drains, the intakes of which are within 12 feet
of any door, window, or ventilating opening, if
not at least 3 feet higher than the top of such
opening, shall be effectively trapped. One trap
on the main storm drain may serve for all such
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connections. Traps shall be set below the frost
line or on the inside of the building. Where
there is no sewer accessible, storm drainage shall
discharge into the public gutter, unless other-
wise permitted by the proper authorites, and in
such case need not be trapped.

Sec. 902. Leapers aNDp GurrErs.—(a) Lead-
ers, when placed within the walls of a building
or run in a vent or pipe shaft, shall be of cast-
iron, zinc-coated (galvanized) wrought-iron or
steel, brass, copper, or lead pipe, or of copper
tubing. '

(6) Outside leaders may be of sheet metal.
When of sheet metal and connected with a build-
ing storm drain or storm sewer, they shall be
connected to a cast-iron drain extending not
less than 1 foot above the finish grade. A sheet-
metal leader along a public driveway without
sidewalk shall be properly protected against
injury.

(¢) Roof gutters shall be of metal or other
materials suitable for forming an effective open
channel for collecting water and conducting it
to the leaders and suitable for making a tight
connection with the leaders. (See par. 902, pt.
IT1.)

Sec. 903. Si1ze oF STorM DrAINS AND LEAD-
ERS.—(a) Storm drains of & building shall be of
ample size to convey the estimated storm water
from the roof gutters to the street sewer or other
approved place of discharge without overflow
and without producing dangerously high pres-
sures in any building drain or leader. The esti-
mated flow shall be based on the maximum ex-
pected rate of rainfall and estimated rate of flow
of storm sewage from other sources. The tables
in this section pertaining to leaders and building
storm drains are based on the horizontal pro-
jection of the roof area, a rate of rainfall of 4
inches per hour and limited slopes as indicated
in the tables. (See par. 903, pt. III, for meth-
ods of computing the requirements for condi-
tions not covered by or in these tables.)

(6) The area drained into or by a vertical
leader or a sloping leader or connecting pipe
having a slope of }%-inch fall per foot or greater
shall not exceed the values given in table
903(b).

(¢) The roof area drained into a building
storm sewer or into a main storm drain or any

TaBLE 903(b).—Mazximum roof area for leaders

Diameter of | Maximum
leader or pipe| roof area
| Inches Sguare feet
2 500
244 960
3 1, 500
a3l4 2, 200
4 3,100
5 5,400
[} 8, 400
8 17,400 ‘

« Drainage fittings are not generally available.

TaBLe 903(c).— Mazimum roof area for building storm
sewers or drains

Maximum roof area for drains of various slopes

D}amétm

Of DD | yfeinch | lé-inch 1{-inch 34-inch

(inches) fall per fall per fall per fall per
foot foot foot foot

Sguare feet | Sguare feet | Square feet | Square feet
350 500

b2 I [
824 | - 480 670 960
3 | . . 750 1,050 1, 500
834 | L. 1,100 1, 550 2, 200
4 | ... 1, 550 2,150 3, 100
5 1, 800 2,700 3, 600 5, 400
6 3. 000 4, 200 6, 000 8, 400
8 5, 900 8, 700 11, 900 17, 400
10 9, 800 15, 200 19, 600 30, 400
12 15, 900 24, 700 31, 800 19, 400

s 214-inch and 3%-inch cast-iron soil pipe and fittings and 314-inech
drainage fittings are not generally available.
of its branches shall not exceed the values
given in table 903(c). ,

(d) Roof area or drained area as applying
in the preceding tables of this section shall be
the horizontal projection of the areas, except
that where a building wall extends above the
roof or court in such & manner as to drain
onto the roof or court, due allowance for the
additional run-off shall be made. (See par.
903(d), pt. III, for methods of computing
allowance.)

Sec. 904. SEPARATE AND COMBINED
Drains.—(a) The sanitary- and storm-drainage
systems of & building shall be entirely separate,
except that where & combined sanitary-and-
storm street sewer is available the storm drains
may connect to a combined sanitary-and-
storm building drain or sewer at least 10 feet
downstream from any primary branch of the
sanitary system. Connections between the
sanitary and storm systems shall be made at
the same grade by means of a single wye
fitting. (See par. 904, pt. III, for explanation
of this requirement.)

(6) Up to the point of combining into one
system, the sizes of the storm and sanitary
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branches shall be as required for separate
storm and sanitary systems.

In the case of a combined sanitary-and-
storm building drain or sewer, or of a branch

formed by the junction of a single storm drain

or sewer and a single sanitary drain or sewer
when neither the storm nor the sanitary drain
carries more than one-half of its allowable
load as given in table 903(c), part II, and table
807 (¢)-I11, part III, the diameter of the com-
bined drain or combined sewer shall be at
least equal to that of the larger of the two
branches emptying into it, except that in no
case shall a combined sanitary-and-storm build-
ing drain or building sewer be less than 4 inches
in diameter. If either or both of the storm or
sanitary branch drains carry more than one-half
the allowable load, the combined drain or com-
bined building sewer shall be in accordance
with table 904-III and rules of paragraph
904, part III.

Sec. 905. Crosep SysTEM REQUIRED.—When
connected with a combined sanitary-and-storm
sewerage system, the building storm-drainage
piping shall form a closed system with water-
tight joints, except for its outlet and intake
openings.

Sec. 906. OverrLow Pipes.—Overflow pipes
from cisterns, supply tanks, expansion tanks,
and drip pans shall connect with any building
sewer, building drain, or soil pipe only by means
of an indirect connection.

Sec. 907. SussoiL Sumps.—Subsoil drains be-
low the main-sewer level shall discharge into a
sump or recelving tank, the contents of which
shall be automatically lifted and discharged
into the drainage system through a properly
trapped fixture or drain.

Sec. 908. CONSTRUCTION OF SUBSOIL
Dramns.—Where subsoil drains are placed un-
der the cellar floor or used to encircle the outer
walls of a building, they shall be made of open-
jointed drain tile or earthenware pipe, not less
than 4 inches in diameter. When the building
drain is subject to backwater the subsoil drain
shall be protected by an accessibly located
automatic back-pressure valve before entering
the building sewer or drain. If such drains
are connected with the sanitary sewer or with
a combined system they shall be properly
trapped. They may discharge to an area drain.

CHAPTER X. VENTS AND VENTING

Sec. 1001. MateriaAL—Vent pipes or tubing
shall be of cast iron, zinc-coated (galvanized)
wrought iron or steel, brass, copper, or lead.

Sec. 1002. ProteEctioN oF TraP SEALS.—
The seal of every fixture trap in a plumbing
system shall be adequately protected by a
properly installed vwent or system of venting.
A stack-vent, back vent, relief vent, dual vent,
circuit or loop vent, or a combination of two or
more of these forms installed in the manner and
within the limitations specified in sections 1006
to 1012, inclusive, shall be considered as ade-
quate protection of trap seals in the sense of
this section. (See par. 1002, pt. II1.)

Sec. 1003. Stack-VeEnTs REQUIRED.—Every
soil or waste stack shall be extended vertically
as a stack-vent to at least 6 inches above the
highest horizontal branch and then to the open
air above the roof or otherwise terminated in
the open air outside the building; or the stack-
vent and vent stack may be connected together
within the building at least 6 inches above the
flood level of the highest fixture, with a single
extension from the connection to the open air.

Sec. 1004. Vent Stacks REQUIRED.—A vent
stack or main vent shall be installed with a soil
or waste stack whenever relief vents, back vents,
or other branch vents are required in two or
more branch intervals. The vent stack shall
terminate independently in the open air outside
the building or may be connected with the
stack-vent as prescribed in section 1003, and
shall connect with the soil or waste stack
through, at, or below the lowest horizontal
branch or with the primary branch of the
building drain. '

Sec. 1005. Disrance oF Trap From VENT.—
Except as provided for particular fixtures and
forms of construction in sections 1010 and 1011,
and excepting water closets, pedestal urinals,
trap-standard service sinks, and other fixtures
which depend on siphon action for the proper
functioning of the fixture, each fixture trap
shall have a protecting vent located so that the
total fall in the fixture drain from the trap weir
to the vent fitting is not more than 1 pipe diam-
cter, and the developed length of drain from
trap weir to vent fitting is not less than 2 nor
more than 48 pipe diameters. A back vent or
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relief vent, preferably in the form of a con-
tinuous-waste-and-vent, shall be installed within
these limits as may be necessary for compliance
with this requirement. (See par. 1005, and
fig. 13, pt. I11.) : ’

Sec. 1006. DuaL VENTS PErMITTED.—A dual
vent for two fixture traps installed as a vertical
continuous-waste-and-vent, or a stack-vent in a
dual capacity, may be employed under the fol-
lowing conditions and no additional vents for
the traps thus vented shall be required:

(¢) When both fixture drains connect with a
vertical drain or stack at the same level, and
the developed length and total fall of each of
the two fixture drains are within the limits
given in section 1005. (See fig. 14A, pt. IIL.)

(b) When the two fixture drains connect with
the vertical drain or stack at different levels, the
difference in level of the two connections is not
greater than five times the diameter of the
vertical section of drain or stack, the diameter
of the vertical section or stack up to and includ-
ing the higher connection is not less than that
required for the horizontal drain for both fix-
tures, the cross-section of the higher of the two
fixture drains is not greater than one-half that
of the vertical drain, and the developed length
and total fall of each of the two fixture drains is
within the limits given in section 1005. (See
fig. 148, pt. I11.)

Sec. 1007. Grour VEnTs PERMITTED.—(a)
A lavatory trap and a bathtub or shower-stall
trap may be installed on the same horizontal
branch with a back vent for the lavatory trap
and with no back vent for the bathtub or
shower-stall trap, provided the vertical section
of the lavatory drain is of not less than 1%-inch
diameter, connects with the tub or shower-stall
drain in a vertical plane, and the developed
lengths of both fixture drains are within the
limits given in section 1005. (See fig. 15A,
pt. II1)

(b) Two lavatory traps and two bathtub or
shower-stall traps may be installed on the same
Lorizontal branch with a dual vent for the
lavatory traps and with no back vents for the
bathtub or shower-stall traps, provided that
the horizontal branch, except the separate
fixture drains, shall be at least 2 inches in
diameter and the fixture drains for bathtubs or
shower stalls connect as closely as practicable

upstream from the vent by means of a drainage

wye. (See fig. 15B, pt. 1I1.)

(¢} A lavatory trap, kitchen-sink trap, and a
bathtub or shower-stall trap may be installed
on the same horizontal branch, as in (a), pro-
vided the dual vent for the lavatory and sink
traps is installed in accordance with section
1006. (See fig. 15C, pt. I111.)

Sec. 1008. Yoxe anp RELigr VENTs.—Bath-
room groups, each consisting of a water closet,
lavatory, and a shower stall or bathtub with
or without shower head, may be installed on a
soil stack with any of the following forms of
group venting:

(@) Two bathroom groups, or one bathroom
group and kitchen sink or kitchen-sink-and-
tray combination, may be installed in the high-
est branch interval of the soil stack or on a
vertical yoke-vented branch not less than 3
inches in diameter with no branch vents other
than the yoke vent, provided each fixture
drain connects independently to the soil stack
or with the water-closet drain (closet bend) in
the highest branch interval and each fixture
drain in all except the highest branch interval
connects independently with the yoke-vented
branch or with the water-closet drains (closet
bends) within the limits given in section 1005.
(See fig. 16, pt. III.)

(b) One bathroom group with group vent-
ing in accordance with section 1007 (a) and with
the horizontal branch connected to the soil
stack at the same level as the water-closet drain
or connected to the water-closet drain (closet
bend), or a bathroom group and kitchen sink
with connections to the stack in the same
manner and with group venting in accordance
with section 1007(c), may be installed in the
same branch interval of a soil stack within the
limits of permissible fixture units for one soil
stack and branch intervals (sec. 805(b)), pro-
vided that a relief vent is installed from the
water-closet branch drain in the third branch
interval from the-top and in each lower branch
interval. (See fig. 19, pt. III.)

(¢) Two bathroom groups with group vent-
ing 1n  accordance with section 1007(a) or
1007(b), or two bathroom groups and two
kitchen sinks with group venting in accordance
with section 1007(c), may be installed in the
same branch interval of a soil stack, provided
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a relief vent is installed for the second and
lower branch intervals from the top. (See figs.
.18 and 20, pt. II1.) :

(d) In all cases the relief vent required
under (a), (b), or (¢), may be a dual vent and
the size shall be in accordance with section 1015.
Fittings that combine the effects of two or more
standard fittings in one casting may be per-
mitted. (See also par. 1008 and figs. 13 to 20,
pt. IIT.) ’

Sec. 1009. Circuir VENTS anNp Loop
VeEnTs.—(a) A group of fixtures in line (bat-
tery) on the same floor or level may be installed
on one horizontal branch with a circuit or loop
vent connected to the horizontal branch in
front of the last fixture drain, within the limits
given in table 1009(a), provided relief vents
connected to the horizontal branch in front of
the first fixture drain are installed as follows:

In each branch interval, if the total fixture
units installed in the branch exceeds one-half
the number given in table 1009 (a), except that
no relief vent shall be required in the highest
branch interval of the system or in any branch
interval if the total number of fixture units on
the stack above the horizontal branch does not
exceed the limits for one stack given in table
805 and the number of fixtures on the circuit-
or loop-vented horizontal branch does not ex-
ceed two for a 2- or 3-inch horizontal branch or
does not exceed one-half the permissible num-
ber in column 2 of table 1009(a) for 4-inch and
larger horizontal branches. A dual relief vent
for two circuit- or loop-vented horizontal
branches in the same branch interval may be
installed.:

TasLe 1009(a).—Limits for circuit and loop venting

(1) (2) (3
. Water clos- | Fixture units
Diameter of | ets, pedestal | for fixtures
horizontal urinals, or other than
branch trap-stand- | designated in
ard fixtures column 2
Inches Number Number
2 None 6
3 2 20
4 8 60
5 16 120
6 24 180

(b) The limits for circuit- or loop-vented
horizontal branches may be increased to one
and one-half times the values given in table

1009(a) for 3-inch and larger branches when
relief vents are installed so that there-is a relief

vent inside the first fixture drain, the number

of fixtures or fixture units outside the last relief
vent does not exceed the limits given in columns
2 and 3 of table 1009(a), and the number of
fixture drains between any two successive relief
vents does not exceed two for a 3-inch, three
for a 4-inch, five for a 5-inch, or eight for a
6-inch or larger horizontal branch.

(¢) Two lines of fixtures back-to-back (double
battery) shall not be circuit- or loop-vented on
one branch, but each line may be installed on
a separate branch and circuit- or loop-vented.
(See figs. 21 and 22, pt. IIT1.)

Sec. 1010. VenTs For Frar-BorroMEDp Fix-
Tures.— The trap and fixture drain not exceed-
ing 2 inches in diameter of a single fixture
having a relatively flat bottom at least 200
square inches of which slopes toward the outlet
with a fall not exceeding % inch per foot, or
the trap and fixture drain from a group of not
more than three such fixtures, may be installed
with a vertical section of the fixture drain not
exceeding 24 pipe diameters in length at a dis-
tance not exceeding 10 pipe diameters from the
trap weir, with a total length of sloping drain
not exceeding 72 pipe diameters, with no back
vent, provided that the fixture drain is the
highest drain on the soil or waste stack or on a

. yoke-vented vertical section of a horizontal

branch. If the total developed length of the
sloping sections of the drain from the fixture to
the stack-vent or relief vent exceeds 72 pipe
diameters (9 feet for 1%-inch diameter or 12
feet for 2-inch diameter), a back vent to the
first vertical section of the drain or a continuous-
waste-and-vent relief vent at or within this
prescribed maximum distance shall be installed.
(See par. 1010, and fig. 23, pt. III.)

Sec. 1011. Venrts For Reseaving T'rRaps.—If
a resealing trap of approved design is installed
for a fixture or a group of not more than three
fixtures, the limits given for venting in section
1010 shall apply. (See par. 1011, pt. ITL.)

Sec. 1012. FixTures AT Base or -Main
VeNnT.—A group of not more than three fixtures,
none of which discharge greasy wastes, may be
installed on a main vent or vent stack below
the lowest branch vent, provided the load does
not exceed one-half the allowable load by table

[20]

~ ey




it

-

807 on a horizontal branch of the same diameter
as the main vent. (See par. 1012, pt. ITL.)

Sec. 1013. Size aND LeNeTEH OF MAIN
VenTs.—Vent stacks or main vents shall have

a diameter of at least one-half that of the soil -

or waste stack, and shall be of larger diaméter in
accordance with the limits of length and number
of fixture units as given in table 1013. The
length of the main vent for application with
table 1013 shall be the total developed length as
follows: . :

(@) From the lowest connection of the vent
system with the soil stack, waste stack, or
primary branch to the terminal of the vent, if it
terminates separately to the open air;

(b) From the lowest connection of the vent
system with the soil stack, waste stack, or
primary branch to the stack-vent plus the
developed length of the stack-vent to its ter-
minal ini the open air, if the stack-vent and vent
stack are joined with a single extension to the
open air. '

TaBre 1013.—Size and length of main vents

oL
5° Maximum permissible developed length of vent
5=
B
: a3 M| o - -
Diameter o "S| g q g -
. - -2 -
S ofsollor |PEE| 2 | 2 |2 | 2| B | B = g | d
wastestack |8 5| o | o | B | = | 8 e 4 212
i E-FP- ) S S z
inches s 8| 8|2 | 8l=| a = g | =
Hes| & E=] Q = 3] © © ] 3]
SSE| ¢ |9 (S| 2| 2] 8 g g |8
4 = = PO I PO R & | & | b

..... 28| 70| 320
............... 20 50 | 240
____________________ 20 95

_______________ 18 70
......................... 30
......................... 25

Sec. 1014. Size aNo LeNeTH OF STACK-
Vents.—Stack-vents shall be of the same diam-
eter as the soil or waste stack, if the soil or
waste stack carries one-half or more of its
permissible load by table 805 or has horizontal
branches in more than two branch intervals.
If the soil or waste stack carries less than one-
half its permissible load and has horizontal
branches in not more than two branch intervals,
the stack-vent may be of a diameter not less
and a length not greater than required by table
1013..

Sec. 1015. Size or Back VENTs AND RELIEF
VENTs.—The nominal diameter of a back vent,
when required, shall be not less than 1)% inches
not less than one-half the diameter of the drain
to which it is connected, and under conditions
that require a relief vent for approved forms of
group venting (see secs. 1007, 1008, and 1009),
the sum of -the cross sections of all vents in-
stalled on the horizontal branches in one branch
interval shall be at least equal to that of either
the main vent or the largest horizontal branch
in the branch interval.

Sec. 1016. Size or Circurr AND Loor
VENnTs.—(a) The nominal diameter of a circuit
or loop vent and the first relief vent as required
by section 1009(a) shall be not less than one-
half the diameter of the horizontal branch thus
vented. Under conditions that require a relief
vent (see sec. 1009) the sum of the cross-
sections of the circuit or loop and relief vents
shall be at least equal to that of either the main
vent required or the horizontal branch. In
determining the sum of cross sections for this
requirement all relief vents connected to the
horizontal branch may be included.

(b) Additional relief vents, installed in com-
pliance with section 1009(b), shall be not less
in diameter than one-half that of the largest
fixture branch connected to the horizontal
branch.

Sec. 1017. Reuier VenTs ror Orrsers.—
The reliet vent required for an offset, as pre-
scribed by section 806(b), shall be installed
either as a vertical continuation of the lower
section of the soil or waste stack or as a side
vent connected to the lower section of the soil
or waste stack between the offset and the next
fixture or horizontal branch below the offset.
The size of the required relief vent shall be
determined as follows: )

(@) If the stack-vent from the upper section
of the soil or waste stack is equal to that of the
upper section, the relief vent shall not be
smaller than the main vent of the stack system;

(b) If the stack-vent from the upper section
of the soil or waste stack is smaller in diameter
than that section, it may be the same diameter
2s the main vent required, in which case the
diameter of the relief vent for the offset shall
be equal to that of the lower section and shall
be extended to the open air without reduction
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in size or may be connected to the main vent or
stack-vent, provided the one to which it is
connected is of equal or greater diameter.

If horizontal branches connect to any soil or
waste stack between two offsets each offset
shall be vented as required in this section.

Sec. 1018. Frost CLosure.—In cold climates
adequate provision shall be made to guard
against frost closure of vents.

Sec. 1019. Locarion oF VENT TERMINALS.—
(a) No vent terminal from the sanitary drain-
age system shall be within 12 feet of any door,
window, or ventilating opening of the same or
an adjacent building unless it is at least 3 feet
higher than the top of such opening. Exten-
sions of vent pipes through a roof shall termi-
nate at least 1 foot above it and shall be properly
flashed. Vent terminals extending through
walls shall not terminate within 12 feet horizon-
tally of any adjacent building line, shall be
turned to provide a horizontal opening down-
ward, shall be effectively screened, and shall be
properly flashed, calked, or otherwise sealed.

() In the event that a structure is built
higher than an existing structure, the owner of
the structure shall not locate windows within
12 feet of any existing vent terminal on the

lower structure, unless the owner of such higher .

structure shall defray the expenses of, or shall
himself make, such alterations as are necessary
to conform with the provisions of this section.

Sec. 1020. Vents Notr RequirEp.—(a) No
vent shall be required for a leader trap, back-
water trap, or subsoil catchbasin trap.

(b) No vent shall be required for the trap

of a basement or cellar-floor drain or area
drain, provided such drain branches into the
building drain or a branch thereof at least 5
feet downstream from any soil or waste stack,
the length and fall of the floor or area drain
are within the limits of section .1005, the load
on the building drain or any of its branches
does not exceed the limits in table 807, and the
building drain is not subject to backwater
effects.

Sec. 1021. VenTs Promisiren.—(a) No back
vent shall be installed within two pipe diameters
of the trap weir.

(b) Except as permitted in sections 10086,
1007, 1008, 1009, and 1012, no wet vent shall
be installed.

CHAPTER XI. INDIRECT CONNECTIONS
TO WASTE PIPES

Sec. 1101. InpireEcT WasTtEs.—Waste pipes
from the following shall not connect directly
with any building drain, soil, or waste pipe: a
refrigerator, ice box, or other receptacle where
food is stored ; an appliance, device, or apparatus
used in the preparation or processing of food
or drink; an appliance, device, or apparatus
using water as a cooling or heating medium;
a sterilizer, water still, water-treatment device,
or water-operated device.

Such waste pipes shall in all cases empty
into, and above the flood level of, an open
plumbing fixture or shall be connected indi-
rectly to the inlet side of a fixture trap. In-
direct waste connections shall not be located
in inaccessible or unventilated cellars or other
spaces. (See par. 1101, pt. IIL.)

Sec. 1102, Size or REFRIGERATOR WASTES.—
Refrigerator waste pipes shall be not less than
1% inches in diameter for one opening, 1%
inches for 2 or 3 openings, and 2 inches for 4
to 12 openings. Each opening shall have a trap
and clean-out so installed as to permit proper
flushing and cleaning of the waste pipe.

Sec. 1103. OverrLow PipEs.—Overflow pipes
from a water-supply tank or exhaust pipes from
a water lift shall not be directly connected with
any building drain or with any soil or waste
pipe, but shall discharge outside the building,
or into an open fixture as provided in section
1101.

CHAPTER XII. MAINTENANCE

Sec. 1201. DerecTivE PLUuMBING.—Any part:

of the plumbing system found defective or in
an insanitary condition shall be repaired, reno-
vated, replaced, or removed within 30 days
upon written notice from the authority having
jurisdiction over plumbing.

Sec. 1202. TEmPorARY ToILET FaciLiTiES. —
Toilet facilities provided for the use of workmen
during the construction of any building shall
be maintained in a sanitary condition.

Sec. 1203. ConDENSATE AND BLow-Orr Con-
NEcTIONs.—No direct connection of a steam
exhaust, boiler blow-off, or drip pipe shall be
made with the building-drainage system. Waste
water when discharged into the building-drain-
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age system shall be at a temperature not higher
than 140° F. Where higher temperatures exist
proper cooling methods shall be provided.

CHAPTER XIII. INSPECTION AND
TESTS

Sec. 1301. Insrmcrion.—All piping, traps,
and fixtures of a plumbing system shall be in-
spected by the authority having jurisdiction
over plumbing to insure compliance with the
requirements of this manual and the installation
and construction of the system in accordance
with the approved plans and the permit.

Sec. 1302. Tesrs REquirEp.—Every plumb-
ing system shall be subjected to tests for tight-
ness. The complete water-supply system of the
building shall be subjected to a water or air-
pressure test. The drainage system within or
under the building shall be subjected to a water
or air-pressure test before the pipes are con-
cealed or the fixtures are set in place, and the
sanitary-drainage and vent system shall be
subjected to a final smoke or air-pressure test
after the system has been completed and the
fixture traps have been connected. The author-
ity having jurisdiction over plumbing may re-
quire the removal of any plug or cap during the
test to determine whether the pressure has
reached all parts of the system. He may modify
or change the order of any of the tests prescribed
in sections 1305, 1306, and 1307, or may substi-
tute a different test to meet special conditions;
provided that the tests used are, in his opinion,
as effective as those required in the sections
enumerated.

See. 1303. NotrricatioNn ror Test.—(a) It
shall be the duty of the plumber to notify the
authority having jurisdiction over plumbing
and the owner, or his authorized agent, orally,
by telephone, or in writing, not less than one
working day before the work is to be inspected
or tested.

(0) It shall be the duty of the plumber to
make sure that the work will stand the test
prescribed before giving the above notification.

(¢) If the authority having jurisdiction over
plumbing finds that the work will not stand
the test, the plumber shall be required to re-
notify the authority.

(d) If the authority having jurisdiction over
plumbing fails to appear within 24 hours of

the time set for any inspection or test, the
inspection or test shall be made by the plumber
and the plumber required to file an affidavit
with the authority having jurisdiction over
plumbing and with the owner. The affidavit
shall state that the work was installed in
accordance with this manual and the approved
plans and permit, that it was free from defects,
and that the required tests were made and the
system is free from leaks; also whether the
owner or his authorized agent was present
when such inspection or tests were made, or
was duly notified.

Sec. 1304. LaBor AND EQUIPMENT FOR
Tests.—The equipment, material, power, and
labor necessary for the inspection and test
shall be furnished by the plumber, unless
otherwise provided by the authority having
jurisdiction over plumbing.

Sec. 1305. TesTs oF DRAINAGE SYSTEM.—
(@) A water test may be applied to the system
in its entirety or in sections. If applied to the
entire system, all openings in the piping shall
be tightly closed, except the highest opening,
and the system filled with water to the point
of overflow. If the system is tested in sections,
each opening shall be tightly plugged (except
the highest opening of the section under test)
and the section shall be filled with water. In
testing successive sections, at least the uppe:
10 feet of the next lower section shall be re-
tested (except the uppermost 10 feet of the
system) and shall have been subjected to at
least a 10-foot head of water.

The water level shall remain constant with-
out any further addition for sufficient time to
inspect the entire section under test, but in no
case less than 15 minutes.

(b) In place of the water test, an air test
may be applied as follows: With all openings
tightly closed, air shall be forced into the
system until there is a uniform pressure suffi-
cient to balance a column of mercury 10
inches in height (or 5 pounds per square inch)
on the entire system or section under test.
The air pressure shall be maintained on the
system or scction without any further addition
of air for a sufficient time to determine tightness
but in no case for less than 15 minutes. (See
par. 1305 (b), p. 1IL.)

Sec. 1306. Fivan Tmsr.—After all fixtures
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have been permanently connected and all trap

seals filled with water, & smoke or air test under
a pressure of approximately l-inch water
column shall be applied to the sanitary system.

In the case of a smoke test, a thick penetrat-
ing -smoke produced by one or more smoke
machines (not by chemical mixtures) shall be
introduced into the entire system through a
suitable opening. As the smoke appears at the
stack openings, they shall be closed and a pres-
sure equivalent to l-inch water column shall
be applied.

Sec. 1307. Tests oF THE WATER-SUPPLY
System.—The water-supply system shall be
tested in its entirety by filling the entire system
with water under a pressure of at least 100
pounds per square inch, or by applying air
pressure of at least 35 pounds per square inch
(70 inches of mercury column) in case the water
test is not feasible or not desirable. The test
in either case shall be applied for sufficient
time to determine tightness.

Sec. 1308. Finat Conprrion,—All parts of
the plumbing system and associated equipment
shall be otherwise tested -and adjusted to work
properly and be left in good operating condition.

Sec. 1309. SeparaTE TESTS PERMITTED.—
Tests may be made separately, as follows:

(@) The building sewer and all its branches
from the property line to the building drain.

(b) The building drain and yard drains, in-
cluding all piping to the height of 10 feet above
the highest point on the house drain, except the
exposed connections to fixtures.

(¢) The soil, waste, vent, inside leader, and
drainage pipes which would be covered up
before the building is inclosed or ready for
completion. The test required for (b) and (¢)
may be combined,

(d) The final test of the whole system.

After each of the above tests has been made
and proved acceptable the authority having
jurisdiction over plumbing shall issue a written
approval.

Sec. 1310. CoverinG oF Work.—No drainage
or plumbing system or part thereof shall be
covered until it has been inspected, tested, and
approved as prescribed in this chapter. If any
building-drainage or plumbing system, or part
thereof, is covered before being regularly in-
spected, tested, and approved, as prescribed in

this chapter, it shall be uncovered upon the
direction of the authority having jurisdiction
over plumbing.

Sec. 1311. DerecTive Work.—If inspection
or test shows defects, such defective work or
material shall be replaced and inspection and
the tests repeated.

. All repairs to piping shall be made with new
material. No calking on screwed joints, cracks,
or holes will be acceptable.

Sec. 1312. TEsrs oF LEADERS.—Leaders and
their roof connections within the walls of build-
ings, or their branches on an outside system
where such branches connect with the building
drain or are less than 3 feet from the wall of the
building, shall be tested by the water or air test.
Branches on the outside system may be tested
in connection with the house drain.

Sec. 1313. OvursuiLpinGgs.—If a stable, barn,
or other outbuilding or any part thereof is used
for human habitation, the specified inspections
and tests of the plumbing system shall be made.
Otherwise, all drains shall be inspected, but need
not be tested.

Sec. 1314. Garages.—For a garage or any
part of a garage the specified tests and inspec-
tions of the plumbing system shall be made.

Sec. 1315. CERTIFICATE oF ApprOVAL.—Up-
on the satisfactory completion and final test of
the plumbing system a certificate of approval
shall be issued by the authority having jurisdic-
tion over plumbing to the plumber to be deliv-
ered to the owner,

Sec. 1316. Test oF DereCTIVE PLUMBING.—

- The smoke or air test shall be used in testing the

sanitary condition of the plumbing system of a
building where there is reason to believe that
the system has become defective. In plumbing
found defective by the authority having juris-
diction over plumbing the alterations required
shall be considered as new plumbing.

Sec. 1317. InspecTIONS AND TESTs Nor RE-
Quirep.—No tests or inspections shall be
required where a plumbing system or part
thereof is set up for exhibition purposes and is
not used for toilet purposes and not directly
connected to a sewerage system; nor after the
repairing, or the replacement by a new one to be
used for the same purpose, of an old fixture,
faucet, or valve; nor after forcing out stoppages
and repairing leaks.
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PLUMBING SYMBOLS
Symbol  |Plan\Initials [tem

— D |Drainage Line
VS |Vent Line
7ile Pipe

CW | Cold Water Line
HW | Hot Water Line
HWAR| Hot Walter Return

G |Gas Pipe

OW. | lce Water Supply
DR (Ice Water Return
FL |Fire Line

IW | Indirect Waste
IS. | Industrial Sewer
AW | Acid Waste

A |Air Line

\—\

—_—

O r—

— 0000 —— 0000 — V' |\Vacuum Line

HR®@B0oo|e (o000

| R \Refrigerator Waste
—— S —— Gate Valves
—f———if Check Valves
—ico pco CO. | Cleanout
(ro F.D. | Floor Drain
RD RD |Roof Drain
o] #zF REF. | Refrigerator Drain
I | 3.0 | Shower Drain
@ GT |Grease Trap
Hisc ' SC. | Sill Cock
G G. |Gas Quilet
vac VAC. |Vacuum Outlet
Hi M | Meter
Hydrant
L= HR |Hose Rack
=iz HR. | Hose Rack-Built in
1 L. |leader
@ HWI_| Hot Water Tank
Z) WH._ |Waler Heater
Z) WM |Washing Machine
RB | Range Boiler

[

Freestanding

» N
=T
= N
5

N "y
Corner uiltin

— \BATHTU@j ) )
g O P O v

Pedestal Wall Hung ~ Corner  Manicure Dental

LAVATORIES
N ﬁ: N

I=m=

Kifchen Kitchen
Double Drain Board Single Dr. Board
=] =T g
Combinafion Vegetable Slop Sink
Sink ¢ Tub ’
SINKS

mW??ﬁ

Tank  flush Bidet
LAUNDRY Valve
SHOWER TUBS TOILETS

Stall Types  Wall Hung Wall Recessed
Pede stal

URINALS DRINKING FOUNTAINS

FieurE 1.—Standard plumbing symbols.
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Hoof Roof \0}/’0/’/7 ,

|
______,_/_bf Ther
Connect to Siack Venf | Arrongement
698 |
I @ |
A | s
Third Floor TOT | W |
|
|
@| @ ' O L
Jecond floor ’ E
| i N
» @ @
J i
/ N |
b @\l (- T - —‘}f/'//zér' Imr/;qe/z;mfi. __|%
First Floor L /@\/ N ? )
| Oy —re | T '?
Bldg Wall @A @)
Dasement kv ? ):@F)j
El j b S/ Check
POR /ﬁ@g/ /o. (Z @
L__.l5 0" \@ @ ;_D/Lscﬁarge % §
: durnp
A= Branch Inferval M = Indirect Wost -
b Bt e Ve Lot L e |

C = Building Drain

D= Burlding Sewer

£ = Burlding Sub-drain

F = Crrcurf Vent

G = Continuous Waste # Vent
K= Dry Vent

H'= Double Offset

I = Dyal Ven? CUnit Vent)
J = Firture Droin

S = Group Vent

K= Horizontal Bronct
L= Leader

0 = Offsef
P = Primary Branch
Q = Relief Vent

®

= feturn Offset or Jumpover

R
S = Secondary Branch
T = Side Vent

U = Soil Strck

V = Vent Stock

W = Wet Vent

X = Stock Vent

Y ~ Yoke Vent

I = Bock Vent

I'raunk 2.—[Uustration of definitions.
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PART III. EXPLANATIONS, ILLUSTRATIONS, AND INTERPRETATIONS

[NoTe.—Part III is divided into subdivisions called
paragraphs, each of which is numbered to correspond
with the section in part II to which it applies. Since
not all sections of part II are discussed in part III, the
paragraph numbering in part III is not necessarily
consecutive. Tables also carry the same number as
the section in part II to which they apply, with the
addition of the suffix “~IIT”’ so that when reference is
made to them it will be readily understood that they
are to be found in part III.]

Par. 101. DEFINITIONS.

Accepted  standards.—Since this manual is
primarily for Federal use, preference is given to
Federal specifications in stating requirements.
These do not cover all plumbing fixtures and
materials, however, and there may be special
conditions requiring the use of other specifica-
tions. In part II, the Federal specification is
given where it exists. Where there is no such

specification and a suitable one is available .

from another source, this is given. Where
there is no suitable specification that can be
definitely identified, the matter is left to the
authority having jurisdiction over plumbing.
In a few cases available information not in the
form of a specification is given in the form of
tables.

Sewage-treatment plant.—The term “sewage”
is a general inclusive term used to designate the
combination of liquid-borne waste originating
in residences, business buildings, institutions,
and industrial establishments with or without
such ground, surface, or storm water as may
become mixed with it as it is admitted into or
passes through the sewers. It may be further
defined to indicate the character of the liquid
waste carried, as sanitary sewage, industrial
sewage (more commonly called industrial waste),
and storm sewage.

Sanitary sewage is that which originates in
the sanitary conveniences of dwellings, business
buildings, factories, institutions, and the like.
Industrial sewage or industrial waste originates
in an industrial process and is usually designated
by the name of that process, as for example,
“brewery wastes.”” Storm sewage is that

flowing in combined or storm sewers during or
following a period of rainfall and resulting from
such rainfall.

Sewers are often designated as to type of
sewage carried. Sanitary sewers carry sani-
tary sewage, which may or may not be mixed
with some ground water which percolates into
the sewers. Storm sewers carry roof and
surface run-off following rains. Industrial
sewers carry industrial wastes. Where a single
sewer is designed to carry both sanitary
sewage and storm water, it is referred to as a
combined sewer.

“Sewage treatment’ is a term used to desig-
nate any artificial process to which sewage is
subjected in order to remove or alter its objec-
tionable constituents and to render it less dan-
gerous from the public-health standpoint. The
term ‘‘sewage purification” is also used in this:
same connection.

Occasionally in designing & plumbing system

“for a building or an institution, it is necessary

to include plans for final disposal of the sewage.
Many factors enter into any plan for treatment
of sewage; and the proper operation of the
treatment plant, no matter how small, depends
upon the careful consideration of these factors
in the design. When it is not possible to place
the design in the hands of a competent sanitary
engineer, the advice of the health agencies,
either State or Federal, should be obtained.

The usual method of disposing of sewage
where the amount is small is through cesspools
or small septic-tank subsurface disposal sys-
tems. While definite recommendations rela-
tive to design of these two types of disposal
should be obtained from the health agencies,
certain information may be of value to the
designing engineer in preparing preliminary
plans.

A leaching cesspool is one in which the solids
present in the sewage are retained and the liquid
leaches or seeps into the surrounding soil. The
success of this type of disposal is dependent
upon the character of the soil and its suitability
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for rapid dispersal of the liquid entering it.
Cesspools tend to seal themselves, the time re-
quired being dependent upon the character of
the surrounding soil. The solids entering the
cesspool in the sewage accumulate and at inter-
vals must be removed. In the design, there-
fore, the character of the soil must be considered
and allowances made for the storage of solids.

Where water supplies are developed in the
same area, cesspools should be located at least
100 feet away from wells or other sources of
water supply and on ground which slopes away
from such sources. Cesspools should not extend
into the ground-water table.

Septic-tank installations generally consist of a
watertight tank and a subsurface system for
disposal of the effluent from the tank. The
subsurface disposal system may consist of open-
joint tile, filter trench, or subsurface sand
filter.

A septic tank is a settling tank in which it is
intended to retain the sewage solids (sludge) in
immediate contact with the sewage flowing
through the tank for a sufficient period to
secure a satisfactory decomposition of organic
solids by anaerobic bacterial action. Septic
tanks should not be confused with other types
of tanks used in .connection with sewage
treatment.

The solids (sludge) retained in a septic tank
must be removed whenever there is a sufficient
accumulation to reduce materially the liquid
capacity of the tank. The effluent from the
septic tank is only partially treated sewage and
is in a septic condition.

The effluent of a septic tank should not be
discharged to a small stream nor can it be

~ discharged to the surface of the ground without

nuisance. : )

A septic tank should be located as close as
practicable to the subsurface disposal field.
It should be located, if possible, at least 100
feet, but never less than 50 feet, from wells,
springs, or underground water-storage basins; at
a lower elevation; and where there will be the
least danger of sewage overflowing or leaking
in such a way as to contaminate a water supply.

Grease interceptors should mnormally be
omitted on small septic-tank installations.

Septic tanks should be designed with a
minimum liquid capacity equal to 24 hours’

flow of sewage. The minimum-size tank should
be not less than 500-gallon liquid capacity.
When the effluent of a septic tank having a
capacity in excess of 1,000 gallons is discharged
to a subsurface tile disposal field, a dosing
tank and an automatic sewage siphon is advis-
able. Tanks of less than 1,000-gallon liquid
capacity do not require automatic siphons,

Subsurface disposal of the effluent from septic
tapks is possible where the character of the soil
will permit its absorption. The percolation
test is the most logical and practical method of
determining the suitability of the soil for this
method of disposal.

Par. 201. InsTALLATION OoF PrriNng.—When
a building drain or sewer is installed with a fall
of less than Y inch per foot as permitted by
section 201, part 1I, for 10-inch and larger
diameters, the minimum permissible velocity
should be computed by the formula A/12l=
0.0008385 »?/d (for rough pipe), where h is the
fall in inches per foot, I the length of pipe in
feet, » the velocity in feet per second, and d
tlie diameter in feet. If it is desired to install
a building drain or building sewer at a slope
that. will maintain a velocity above some
selected minimum within the specified mini-
mums for the different diameters, the following
table 201-II1 applying to rough pipe may be
consulted. In general, the required fall in
inches per foot is given approximately by
vJsfsi=v/v, or s=s,(v/p,)%, in which s is the fall
in inches per foot necessary to give a selected
velocity », and s; and » are the fall and result-
ant velocity for pipe of the same diameter.

TABLE 201-I11.— Approzimate velocities for given slopes
and diameters

Velocities
Diarmneter of pipe
J42-inch | Me-inch | bé-inch | Yi-inch | Y-inch
fall per | fall per | fall per | fall per | fall per
foot foot foot foot foot
fos fos fps fps fps
0. 57 0. 80 L 14 1.61 2.28
62 88 1.24 1.76 2. 45
72 1.02 1. 44 2.03 2.88
81 1.14 1.61 2.28 3.23
3 .88 1.24 1.76 2.49 3.53
L S, 1.02 1.44 2.08 2.88 4.07
TR, 1. 14 1.61 2.28 3.23 4. 56
L R 1.24 1.76 2.49 3.53 5.00
- TP 1. 44 2.03 2.88 4.07 5.75
(1 1.61 2.28 3.23 4.56 6. 44
120 e aias 1.78 2,49 3.63 6.00 7.06
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Par. 301. Quavriry or MaTERIALS.—Frequent
reference is made in chapter III, part II, to
Federal specifications. The title of the speci-
fication as given in the Federal Standard Stock
Catalogis presented but the specification symbol
has been omitted. This is for the reason that
such symbols change from time to time. It is
to be understood that the latest revision of the
specification, together with any subsequent
amendments, is meant. For the convenience
of the user of this manual, a list of specifications
cited in chapter III, part II, together with the
symbols iu effect at the time of publication of
this manual, is given in paragraphs 303 to 325
for more positive identification. It is recom-
mended that the latest edition of the Federal
Standard Stock Catalog be consulted from time
to time to guard against the use of obsolete
symbols. When there is any occasion for
doubt, inquiry should be directed to the Federal
Specifications Executive Committee, Wash-
ington, D. C.

Reference is also made in section 301, part I1,
to similar and equivalent specifications. These
are for use primarily when no suitable Federal
specification is available and may be made
applicable, through the power of the authority
having jurisdiction over plumbing, to fix
acceptable standards. There are several sources
of such standards. The chief ones are as
follows:

Amcrican Society for Testing Materials,
260 South Broad Street, Philadelphia,
Pa.

American Standards Association, 29 West
Thirty-ninth Street, New York, N. Y.

Industrial associations.

Individual manufacturers.

In the casc of these standards also, the symbo1
{csignations (particularly the part referring to
year of adoption) change frequently and should
be checked to see that the latest issue is being
used.

In addition to the standards already cited,
there is other useful material available for con-
sultation by authoritics having jurisdiction
over plumbing. Included in this is a scries of
Commercial Standards and a series of Simplified
Practice Recommendations, published by the

National Bureau of Standards. Examples of
each series appear below:

COMMERCIAL STANDARDS
Pipe nipples; brass, copper, steel, and

wrought-iron. (1940)_______ .. _____ C85—40
Standard weight malleable iron or steel
screwed unions. (1929) . ______________ CS7-29

SiMPLIFIED PRACTICE RECOMMENDATIONS

Eaves trough, conductor pipe and fittings,

and ridge rolls.  (1939) . ________________ R29-39
Wrought-iron and wrought-steel pipe valves
and fittings. (1932) . ______ ... R57-32

Range boilers and expansion tanks. (1929)_ R8-29
Struectural slate for plumbing and sanitary

purposes. (1928).___________________._ R13-28
Brass lavatory and sink traps. (1925) mime-

ographed_ _ _ . ___ . ____________.____ R21
Hot water storage tanks. (1925) mime-

ographed_ _______________________._____ R25
Metal partitions for toilets and showers.

(1929) e R101-29

Publications not indicated as mimeographed
may be obtained by purchase from the Govern-
ment Printing Office, Washington, D. C.
Other publications and information may be
obtained from the Division of Trade Standards
and the Division of Simplified Practice, respec-
tively, both at the National Bureau of Stand-
ards, Washington, D. C.

Par. 303. Virririep-Cray Pipe.—Federal
Specification for Pipe; Clay, Sewer. SS-P-361,
with Amendment 1, June 1935.

Standard Specifications for Clay Sewer Pipe.
A. 8. T. M. Designation: C13-35.

Par. 304. ConcrErE Pipe.—Federal Specifi-
cation for Pipe; Concrete, Non-Pressure, Non-
Reinforced and Reinforced. SS-P-371, Febru-
ary 19, 1937.
~ Standard Specification for Concrete Sewer
Pipe. A.S.T. M. Designation: C14-35.

Par. 305. Cast-Iron Soin Pipe.—Federal
Specification for Pipe and Pipe Fittings; Soil,
Cast-Tron. WW-P-401, with Amcndment 1,
January 1937.

American Standard for Cast-Iron Soil Pipe
and Fittings. A. S. A. No. A40.1—1935.

Tentative Specifications for Cast-Iron Soil
Pipe and Fittings. A. S. T. M. Designation:
A74-39T.

Par. 306. Cast-IroN WaTER Pree.—Federal
Specification for Pipe; Water, Cast-Iron (Bell
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and Spigot and Bolted Joint). WW-P—421,
with Amendment 3, April 1940. ,

American Standard for Cast-Iron Pipe, Pit-
Cast for Water or Other Liquids. A. S. A.
No. A21.2—1939.

Tentative Specifications for Cast-Iron Pit-
Cast Pipe for Water or Other Liquid. A. S.
T. M. Designation: A44-39T.

Standard Specifications for Cast-Iron Water
Pipe and Special Castings of the American
Water Works Association, adopted May 12,1908.

- Par. 307, Casr-Iron ScrEwep Prre.—Fed-
eral Specification for Pipe, Cast-Iron; Drainage,
Vent and Waste (Threaded). WW-P-356,
August 19, 1936,

Par. 308. Wroucur-Iron Preu.—Federal
Specification for Pipe, Wrought-Iron, Welded,
Black and Galvanized. WW-P—441a, Decem-
ber 28, 1939.

American Standard for Lap-Welded and
Seamless Pipe. A. S. A. No. B36.3—1939.

American Standard for Welded Wrought-
Iron Pipe. A. S. A. No. B36.2—1939.

Standard Specifications for Welded Wrought-
Iron Pipe. A. S. T. M. Designation: A72-39.

Par. 309. SteeL Pree.—Federal Specification
for Pipe, Steel, Seamless and Welded, Black
and Zinc-Coated. WW-P—403a, December 28,
1939.

American Standard for Welded and Seamless
Steel Pipe. A. S. A. No. B36.1—1936.

Standard Specifications for Black and Hot-
Dipped Zinc-Coated (Galvanized), Welded and
Seamless Steel Pipe for Ordinary Uses. A. S.
T. M. Designation: A120-36.

Par. 310. Brass anp Copper Pipe.—Fed-
eral Specification for Pipe, Brass, Seamless,
Iron Pipe Size, Standard and Extra Strong.
WW-P-351, with Errata 1, October 1930.

Tentative Specifications for Brass Pipe,
Standard Size. A. S. T. M. Designation:
B43-39T.

Federal Specification for Pipe; Copper, Seain-
less, Iron Pipe Size, Standard. WW-P-377,
May 31, 1932.

Tentative Specifications for Copper Pipe,
Standard Size. A.S.T.M. Designation: B42-
39T.

Par. 311. Brass Tusineg.—Federal Specifica-
tion for Plumbing Fixtures; (for) Land Use.
WW-P-541a, March 30, 1940.

Par. 312. Correr TuBing.—Federal Speci-
fication for Tubing; Copper, Seamless (for Use
With Soldered or Flared Fittings). WW-T-
799, with Errata 2, April 1934.

Federal Specification for Tubing; Copper,
Sesamless (for General Use With I. P. S. Flanged
Fittings). WW-T-797, with Errata 1, August
1933.

American Standard for Copper Water Tubing.
A.S. A No. H23.1—1939.

Standard Specifications for Copper Water
Tubing.. A.S.T. M. Designation: B88-39.

Par. 313. Leap Prrr.

Tasre 313-111.—Diameter and weight of lead pipe

[The following thicknesses and minimum weights are taken from the
standard of the Lead Industries Association]

LEAD SERVICE AND SUPPLY PIPE

A or S (for pressures up to 50 1b/in.%)

Inside Weightper| Outside
diameter foot diameter

Inches Pounds Inches

1 4 0.798
5% 214 1.019
% 3 1. 156
1 4 1.428
1 13 1.670
1% 614 1,084
2 834 2.503

AA or X8 (for pressures between 50
and 75 1b/in.2)

Inches Pounds Inches
¥ 2 0.876
%% 3 1. 082
% 3% 1.212

1 13 1.492
14 6 1,765
14 8 2.076
2 13% 2.751

AAA or XXS (for pressures between
75 and 100 Ib/in.?)

| Inches Pounds Inches
1 3 1,012
5% 34 1,137
% 434 1. 336
1 6 1, 596
1Y 3% 1,889
114 114 2.2712
2 1374 3.008

LEAD WASTE PIPE

Minimum recommended weight,
“Dor “X 1"

Inside Weightper| Outside
diameter foot diameter

Inches Pgumls Inches
1

1Y 1. 486
114 35 1.776
2 434 2,284
2145 5 2.75
3 6 3.2
4 4 4.25
5 9% 5.25
6 111344 6.25
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A more extended table is available from the

" ‘Lead Industries Association, 420 Lexington

Avenue, New York, N. Y,

Par. 314. Sueer Leap.—Federal Specifica-
tion for Lead; Sheet. QQ-L-201, January
10, 1933.

Par. 315. Cavxine Leap.—Federal Specifi- -

cation for Lead, Calking. QQ-L-156, June 5,
1934.

Par. 316. Smaeer Correr anND Brass.—Fed-
eral Specification for Copper; Bars, Plates,
Rods, Shapes; Sheets, and Strips. QQ-C-501,
with Amendment 1, November 1936.

Federal Specification for Brass, Commercial
Bars, Plates, Rods, Shapes, Sheets, and Strips.
QQ-B-611a, April 27, 1938.

Tentative Specifications for Brass Sheet and
Strips. A. S. T. M. Designation: B36-39T.

Par. 317. Zinc-CoaTeED (GALVANIZED) SHEET
Iron anp SterL.—Federal Specification for
Iron and Steel; Sheet, Black and Zinc-Coated

(Galvanized). QQ-1-696, March 6, 1934,

Par. 318. ScrewkeDp Firrings.—Federal Spec-
ification for Pipe Fittings; Cast-Iron (Thread-
ed). WW-P-501a, June 7, 1939.

Federal Specification for Pipe Fittings; Mal-
leable Iron (Threaded). WW-P-521a, June
20, 1939.

Federal Specification for Pipe Fittings; Brass
or Bronze (Threaded), 125-1b. WW-P—448,
May 26, 1931.

Federal Specification for Pipe Fittings; Cast-
Iron, Drainage. WW-P-491, October 20, 1938.

Federal Specification for Pipe Threads, Stand-
ard. GGG-P-351, January 9, 1934.

Par. 319. Sovperep Firrings.—American
Standard for Soldered Joint Fittings. (Inquire
of American Standards Association. Also see
par. 409.)

Par. 320. Cavking Ferrures.—The following
represents customary recommended practice for
brass ferrules:

TasLe 320-111.—Size, diameter, and weight of brass
calking ferrules

Actual
inside
diameter

Pipe size Length Weight

Inches Inches ‘ Inches 0z
2 Y

3 3% LY 12

>
-

4 1174

For iron-body ferrules, reference should be
made to Federal Specification for Pipe and Pipe
Fittings; Soil, Cast-Iron. WW-P-401, with
Amendment 1, January 1937.

Par. 321(a). SouperiNGg NippLes.—The fol-
lowing represents customary recommended
practice for soldering nipples: i

TasLe 321(a)~111.—Diameter and weight of soldering
nipples

Diameter Weight

Inches 4] 0z
1Y 6
136 8
2 14
254 1 6
3 2 0
4 3 8

Par. 322. Froor Frances.—Federal Specifi-
cation for Plumbing Fixtures; (for) Land Use.
WW-P-541a, March 30, 1940.

Par. 323. Packing.—Federal Specification
for Packing; Jute, Twisted. HH-P-117.

Par. 324. Serring Compounp.—Federal
Specification for Compound ; Plumbing-Fixture-
Setting. HH-C-536, June 5, 1936.

Par. 325. Gaskers.—Federal Specification
for Gaskets; Plumbing-Fixture-Setting. HH-
G-116, June 5, 1936.

Par. 402. Virririep-CLay anNp CONCRETE
PipE. :

Jointing Compounds for Vatrified-Clay Pipe.—
There are no generally accepted specifications
for jointing compounds for clay pipe. There
are available a number of proprietary com-’
pounds prepared for this purpose. Hot-poured
jointing compounds should liquefy and flow
freely at the pouring temperature, should adhere
to the pipe, and should be sufficiently elastic
when cold to permit slight movement without
injury to joints. The compound should be of a
composition that will not deteriorate in water
or sewage. Directions in regard to packing of
joints and to heating and pouring temperatures
are usually supplied with these prepared com-
pounds and should be followed faithfully in
making the joints. Joints in horizontal or
sloping pipe are made with joint runner in the
same manner as lead joints in cast-iron except
that just enough packing to hold the pipe in
position and prevent the compound from
entering the interior of the pipe should be used
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and the joint should not be calked after pouring.

One or more joints may be poured in a vertical
position without using a joint runner, allowed
to set (harden), the joined pipes carefully
lowered into position in the trench, and the
remaining joints completed using a joint runner
as described. The joint space and packing
should be thoroughly dry and the joint space
should be completely filled with one pouring.
Cement Joints in Vitrified-Clay Pipe.—The
mortar should be freshly mixed, and of one part
portland cement and two parts sand by weight.
A layer of mortar should be placed in the bottom
of the bell and the packing calked into it. The
remainder of the joint should then be com-

‘pletely filled with the mortar and the outer face

of the joint beveled. Earth should be packed
around the joint until the mortar has set, to
prevent sagging of the mortar, and the interior

of the pipe cleared of any mortar that has been

forced through the joint.

Par. 409. Joints i1n CorrEr TuBING.—Inas-
much as no standard exists for joints in copper
tubing, reference is made to the proposed
standard of the American Standards Associa-
tion, Soldered-Joint Fittings, which is now in
preparation. Requirements suggested by one
manufacturer for material for fittings call for
use of cast red brass or wrought metal contain-
ing at least 85-percent copper. Soldered fittings
should be of such size that joints will be com-
pletely filled with solder by capillary action.
For further information, it is recommended that
National Bureau of Standards Building Ma-
terials and Structures Report BMS58 ““Strength
of Soft-Soldered Joints in Copper Tubing’’ be
consulted. This report contains most of the
data upon which the proposed American
Standard is based. It is obtainable from the
Government Printing Office, Washington, ID. C.,
for 10 cents a copy. ‘

Par. 413. INcrEAsERs AND REDpUCERS.—The
prohibition of an enlargement chamber or
recess with ledge, shoulder, or reduction in size
of pipe in section 203, part II, and section 413,
part II, is not to be construed as prohibiting
enlargements such as formed by standard wye
or other standard branch fittings, as pro-
hibiting the recess formed in the vertical run of
fittings in soil or waste stacks in order to
accommodate several branch connections unless

a definite ledge is formed thereby, or as pro-
hibiting the enlargement of a 38-inch closet
bend to 4 inches at its inlet in order that a
standard 4-inch floor flange may be used in
making. floor connections for water closets.
It is to be construed as prohibiting any enlarge-
ment, recess, or ledge through faulty design of
fittings or poor workmanship that would form
a dam or other obstruction in the direction of

flow.

Par. 501. Types aAND Sizes oF Trars.—The

- provisions of section 501, part IT, are intended

in general to require the use of properly vented
P-traps with plumbing fixtures whenever con-

ditions make the installation of that form of

trap feasible. The provision regarding ‘““self-
cleaning” is relative, since there is no form of
trap that does not become fouled by deposit or
sediment under certain conditions of service.
A trap having a tubular water passage of uni-
form cross-section, as exemplified by tubular
P-traps, is generally regarded as being the
nearest possible approach to self-cleaning.

To a limited extent, standards for fixture
traps are covered by Federal Specification for
Plumbing Fixtures; (for) Land Use, WW-P-
541a. A standard covering traps for plumbing
fixtures is in course of preparation by Sectional
Committee A40 of the American Standards
Association. A Simplified Practice Recom-
mendation (No. 21) is available covering brass
lavatory and sink traps. Recommendations for
lead traps and lead bends may be obtained
from the Lead Industries Association. Such
material should be useful to the authority
having jurisdiction over plumbing in deter-
mining proper standards.

Par. 502. Proursirep Traprs.—The provi-
sion relative to ‘‘partitions” in traps, section
502, part II, applies only to traps constructed
separately from and attached to fixtures in the
process of installation. The purpose of the
provision is to prevent the use of traps with
inner partitions not accessible for inspection
through which, if defective, the water seal of
the trap might be lost without giving any
indication that it had been lost. It is assumed
that each trap acceptable under this provision
will have been carefully inspected or tested
during the process of manufacture and that the
administrative authority will have inspected a
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Ficure 3.—Continuous waste.

sufficient number of traps before approval to
satisfy himself that the quality and workman-
ship of traps installed in accordance with the
requirement are uniformnly good and that the
hidden walls are uniformly without defects, are
of sufficient thickness, and are accessible for
inspection. The provision of section 502,
regarding double-trapping, is not to be con-
strued as preventing the installation of a
grease interceptor, sand interceptor, or oil
interceptor in addition to a fixture trap or
traps, provided a vent intervenes between such
interceptor and fixture traps.

Par. 601. Quarity oFr WATER.—Where the
water supply of a building or institution is
obtained from a public supply, the designing
engineer of the plumbing system or the engi-
neer or plumber making the installation has no

control over the quality of the water. When an
independent supply is to-be installed, it is then
the responsibility of both the designing and
installing agencies to make sure that the water
is satisfactory from the standpoint of quality
(both bacterial and chemical) and of quantity.

Independent supplies are generally from
ground-water sources, either wells or springs.
Development of independent supplies from
surface sources should be undertaken omly
under the direction of & sanitary engineer
versed in water treatment. _

In the development of a ground-water supply
there are many factors to consider if a safe and
satisfactory supply is to be obtained. It is
suggested that the advice of state or Federal
health services be obtained before plans for
developing a supply are formulated.

The publication entitled “Ground Water
Supplies,” Supplement 124 to the Public
Health Reports, covers the subject thoroughly.
This publication can be obtained from the
Superintendent of Documents, Washington,
D. C., for 5 cents per copy.

The bacterial quality of any supply should
conform to the “Drinking Water Standards”
adopted by the Department of the Treasury,
June 20, 1925, on recommendation of the U. S.
Public Health Service, as they exist at present
or may be modified in the future. Information
relative to standards may be obtained from the
U. S. Public Health Service, Washington, D. C.

Bacteriological examination of water from
newly developed wells and springs quite gen-
erally indicates contamination, even where the

Jlip Joint Inlet

Out/et

Crown We/r

Cleanout
F1raure 4.—Depth of trap seal,
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installation is properly made, if care is not taken
to sterilize the well and pumping equipment
thoroughly after the installation has been com-
pleted. Itis also desirable to sterilize the entire
system after installation and before use.

Sterilization may be accomplished by intro-
ducing into the well or spring one of the chlorine
compounds in amounts sufficient to give a
chlorine dosage of 50 parts per million in the
water. The chlorinated water should be cir-
culated throughout the entire system and
allowed to remain in the system 8 to 10 hours,
after which the system should be flushed with
water from the well or spring.

No samples of water for bacteriological ex-
amination should be taken until after steriliza-
tion of the supply and equipment and the re-
moval of all traces of chlorine from the water.
Directions regarding sterilization may be ob-
tained from any of the'health agencies.

Par. 602(d). ProrecrioN FroMm Backrrow.

Air Gaps.—An aspproved air gap should be
provided in all overrim supplies. The following
extract, from Federal Specification WW-P-
5412, gives accepted standards of air gaps for
overrim water supplies:

Fixtures with faucets or other supply fittings properly
assembled shall provide between the level of all supply
openings and the water level at point of unrestricted
external overflow a mean vertical distance or air gap
as specified in table X.

R

—Side Well

bl

=T
\ /L-/OOd /’/'/771
A Outlet Horizontal

TaBLe X.—Air gaps.

Minimuim airvgap

For ordi-
nary condi- | For spout
tions, (See |near wall.
notes 1 |(Seenotes
and 2) 1and 2)

m 2 (3

Fixture and fitting

Lavatory supplies with effective opening mot | 17ches Inches

greater than Y4ineh__._______.________________ 1.00 1,50
Sink, laundry tray, and bath (gooseneck) faucets

with effective opening not greater than 34 inch__ 1. 50 2.26
Overrim bath fillers with effective opening not

greater than lineh. _____________ . ____ __ 2.00 3.00
Any fitting with effective opening greater than

lineh. ... ... (=) (&)
Drinking-fountain nozzles_.___..___.___________ 0.75

2 2% eﬂeétjve opening.
b 3x effective opening.

Nore 1.—Spout near wall—If any vertical wall ex-
tending to or above the horizontal plane of the spout
opening is closer to the nearest inside wall of the spout
opening than four times the diameter of the effective
opening, the air gap shall be as specified above for spout
near wall, column 3.

Note 2.—Spout set at an angle.—Should the plane of
the end of the spout be at an angle to the surface of the
water, the mean gap is to be taken as the basis for meas-
urement, except for drinking-fountain nozzles, in which
case the gap to the lowest point of the nozzle opening
shall be taken.

Backflow Preventers.—When any supply pipe
is installed with a fixture or receptacle in such
a manner that an approved air gap is not
provided, an approved backflow preventer
should be installed in the supply fitting or con-
nection on the outlet side of the control valve.

000

Flood rim—, —8F-

I} 4 X - o
B Outlet at an Angle

Fraure 5.—Ilustration of air gap.
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Approval of & backflow preventer should be
given on the basis of tests made by a recognized
testing laboratory to determine its effectiveness
under the conditions under which it is to be
installed and used. Requirements for backflow
preventers for ballcocks for flush tanks are
given in Federal Specification WW-P-541a,
paragraphs E-37¢, F-7a, and F-7b, and require-
ments for flush valves for water closets and
urinals in paragraphs E-38f, F—8a, and F—8b.
Par. 604, Size or Bumping MaiNn.—The
mandatory requirement of section 604, part II,
that ““the building main, including the water-
service pipe, shall be of sufficient size to permit
a continuous ample flow of water to the building
under the average daily minimum service pres-
sure in the street main,” states a desirable
attainment rather than one that can be pro-
vided for with certainty, since the rate of flow
in a pipe of given size depends on many factors,

~ some of which cannot be determined accurately
-~ in advance.

The term “ample flow’” in this
requirement means a flow equal to or greater
than the estimated demand. In designing the
water-supply system of a large building and to
a lesser extent that of a small building, the
engineer will of necessity exercise his judgment
ini the selection of the material to use, the sizes
of pipe to install, and the most efficient pipe
lay-out, based on available information pertain-
ing to the particular locality and building. It
is assumed that the authority having jurisdic-
tion over plumbing will exercise correspondingly
intelligent judgment in inspecting plans and
specifications for approval, if the plans for the
water-supply system are subject to his approval.

For the use of the engineer in laying out the
water-supply system of a building, there are
given in the following pages a table (table
604-11I(a)) of load-weight values in fixture

500 - T I
400 P
L1
'/'
S B
6'300 3
2 B2
Q P
S ‘
Q200 »
'l/'
#4
7 A [ o7 [sysrer 1AAN Y 1o 2] Vel
100 /' Vo2 Sy werttman iy itertfiy. L
4 ,’l,l,
4
[ 1
(7] 300 1000 1500 . 2000 2500 Joa0
Fixture Units

TF1cure 6.—Curve for estimating supply demands.
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Ficure 11.—Relation of flow to diameter of pipe for
friction loss of 10 Ibjin.2 per 100 feet.

units; a curve (fig. 6) for estimating the ex-
pected demand in gpm for total load in fixture
units; four charts (figs. 7 to 10) giving the
capacity of pipes relative to diameter, rough-
ness, and friction loss in head; a chart (fig. 11)
showing the relation of flow to diameter for a
given friction loss and for different degrees of
pipe roughness; and a table (table 604-111(b))
giving suggested allowances for standard pipe
fittings, in equivalent lengths of pipe of the
same diameter. A table (table 604-I11(c))
giving the nominal and actual diamecters of
new copper tubing, new steel pipe, and new
brass pipe (I. P. S.) and a table (table 604-
II1({d)) illustrating the effects of corrosion
and caking on the capacities of water-supply
pipes are included as pertinent general informa-

tion useful in the selection of serviceable pipe
sizes.

TABLE 604-III(a).—Fixture-unit ratings for estimating
water-supply demands 1

Number
of fixture
units 2

Fixture and type of installation 9

Lavatory or washbasin:

Private ... 1
‘Water-closet flush valve:

Public or offiee toilet_ .. ___

Private. . ... __

=

WA OO R WOO won oo

Urinals, public or office toilets:
Pedestal-uringl flush valve
Wall- or stall-urinal flush valve__
‘Wall- or stall-urinal flush tank

Bathtub or separate shower head:

=

Bathroom group, private:
With flush-valve supply. .. ..o ...
‘With flush-tank supply ..
Separate shower head

Kitchen sink:

Public, hotel, orrestaurant____._ __._.____________.____.
Private

1 For supply outlets likely tc impose a eontinuous demand when other
fixtures are in extensive use, add the estimated eontinuous demand to the
total demand for fixtures. For exainple, 5 gpm for a sill coek or hose con-
nection is a liberal but not excessive allowance. .

2 FPixtures not listed in the table, if installed in relatively small numbers
compared to the rated fixtures, may usually be safely ignored in estimating
for the building main and large distributing branches. If installed in
sufficiently large numbers to justify their consideration, they may be
assigned fixture-unit ratings on the basis ef a comparison with a rated
fixture that uses water in similar quantities and at similar rates. For
example, if washsinks or washtroughs with multiple supply outlets are
to be installed, each supply outlet may be considered as comparable in
demand to that of a washbasin in public service.

3 The ratings given in the table are for the total hot- and cold-water
demand. The engineer will need to cxercise judgment in estimating
separately for hot- and cold-water demands, depending to a large extent
on conditions. The following is suggested as ample allowances under
favorable conditions: For main hot-water branches allow 34 of the total
fixture units as given by the table for all fixtures using hot water; for main
eold-water branches compute the total fixture units separately for fixtures
that are and are not supplied with hot water and add 34 of the total for
fixtures that are supplied with hot water to the total for fixtures that are
supplied with cold water only. If the character of the water is such as to
produce eorrosion and caking in the hot-water lines, it may be advyisable
either to allow the full table rating in estimating the demand for hot-
water branches or to allow for a deerease in diameter by seleeting the next
larger size of pipe than that indicated by the computed estimate.

4+ Ignore demands for service sinks except for hot-water supply and
that for the ccld-water branch to the fixture itself. Other fixtures,
similarly used out of hours, may be treated similarly.

Application of Flow Charts, Figures 7 to 10.—
The chart in figure 7 applies to smmooth new
copper tubing with recessed (streamlined)
soldered joints and to the actual sizes of the
types indicated on the diagram. It may be
applied also to any correspondingly smooth
pipe such as brass pipe (I. P. S.) with recessed
fittings by taking into account any differences
in actual diameter from the diameters shown
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in figure 7. (See fig. 11 for variation in flow
with variation in diameter for different degrees
of roughness.) )

The chart in figure 8 applies to new wrought-
iron or steel (fairly smooth) pipe and to actual
diameters of standard-weight pipe.

The chart in figure 9 applies to fairly rough
pipe and to actual diameters which in general
will be less in service than the actual diameters
of the new pipe of the same kind. Hence, for
close estimates in the selection of pipe sizes it
will be necessary also to estimate the probable
change in diameter in service and to apply a
correction, or otherwise to -make an ample
allowance.

The chart in figure 10 applies to very rough
pipe and actual diameters. Again, close esti-
mates in the selectton of serviceable sizes will
require estimates of the probable condition of
the pipe and change of diameter in service.

In this connection, if the character of the water .

is such as to produce a material change in
diameter by reason of corrosion or caking or
both, it will be safe to assume that the pipe
falls in the category of very rough pipe.

In many cases, for either moderately or
extremely bad conditions, it will be possible to
malke a satisfactory selection of serviceable pipe
sizes for water-distributing systems without
making specific estimates of the probable change
in diameter. For example, if the amount of
corrosion or caking to be expected is small, it
will, in most instances, be sufficient to refer to
figure 9. Likewise, it will be sufficient in many
cases to refer to figure 10 without specific cor-
rections for bad conditions in respect to
corrosion and deposit. If there is a wide mar-
gin of capacity over the estimated demand,
it will ordinarily be safe to select the size
indicated by the applicable chart. If the
mdicated size is on the border line, either the
next larger size than that indicated should be
installed or the effects of probable changes in
diameter in service should be investigated.
In all cases the engineer should bear in mind
that small distributing pipes, especially hot-
water pipes, are likely to be completely closed
after a few years in service if corrosion and
caking are excessive. (Sce table 604-I11(d),

pt. III, for relative effects on different pipe

sizes.)

TaBLE 604-1I11(b).—Allowance in equivalent length of
pipe for friction loss in valves and threaded fittings

Equivalent length of pipe for various fittings
. Coup-
Diameter h
Y g0° 45° 90° ling or
of fitting A > Gate | Globe | Angle
stand- | stand- | side | straight
ardell | ard ell | tee | run of | VoIVve | valve | valve
tee

‘ Inches - Feet Feet Feet Feet Feet | Feet Feet

1 0.6 1.5 0.3 0.2 8
-2 1.2 3 .6 .4 15 8
2.5 1.5 4 .8 .5 20 12
3 1.8 & .9 .6 25 15
4 2.4 [ 1.2 .8 35 18
5 3 7 1.5 1.0 45 22
7 4 10 2 1.3 56 28
8 5 12 2.5 1.6 65 34
10 [} 15 3 2 80 40
12 7 18 3.6 2.4 100 50
14 8 21 4.0 2.7 125 55
17 10 25 5 3.3 140 70
20 12 30 6 4 165 80

The friction loss in threaded fittings relative
to the friction loss in straight pipe of the same
diameter for the same velocity of flow through
both will vary widely depending on the smooth-
ness to which the ends of the pipe are reamed
and on the space left between the ends of the
pipe in making the joints. The allowances in
table 604—II1(d), given for the most part in
round numbers, are reasonable allowances for
reasonably good workmanship with nonrecessed
threaded fittings. For recessed threaded fit-
tings and streamlined soldered fittings one-half
the allowances given in the table will be ample.
Ordinarily, for small buildings (residences) and
for small sizes of pipe (1}4-inch and smaller)
allowances for loss in fittings may be safely
ignored if the available pressure for friction loss
1s large with respect to the maximum allowable
friction loss on which the selection of sizes
is based.

TaBLE 604—1II(c).— Actual diameters corresponding to
nominal diameters of different kinds of pipe

Actual inside diameters

Nominal Types of copper tubing | Steel ! Brass (I. P. Sl
diameters | stand. | Ext wand-| &

and- | Extra | Stand-| Extra

X L M ard | strong ard | strong

Inches | Inches | Inches | Inches | Inches | Inches | Inches | Inches
b2 T 0.40 0.43 0.45 0.49 0.42 0.49 0.42
Vi .53 .55 .57 .62 .55 .63 .54
7 .75 .79 .81 .82 .74 .82 .74
| S 1.00 1.03 1.06 1.05 .96 1.06 .95
1. 1.25 1.27 1,29 1.38 1.28 1.37 1.27
1% 1.48 1.51 1.53 1.61 1. 50 1.60 1.49
______ 1.96 1.99 2.01 2.07 1.94 2.06 1.93
2% . 2.44 2.47 2.50 2.47 2,32 2.50 2.32
3. 2.91 2.95 2.98 3.07 2.90 3.06 2.89
3% 3.39 3.43 3.47 3.53 3.36 3.50 3.36
4. 3.86 3.01 3.94 4.03 3.83 4.00 3.82
5..... | 481 4.88 4.91 5.05 4.81 5.06 4.81
6..._.. 5.74 5.85 5.88 6.07 5.76 6.13 5.75

! For the most part, wrought-iron pipe corresponds in size to the corre-
sponding weights of steel pipe, differing by not more than 0.01 inch in
dismeter for nominal dismeters of 2} inches and smaller and by not mors
than 0.02 ineh for nominal dismeters of from 3 to 6 inches.
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TapLe 604-111(d).—Illustration of the probable effects of corrosion and caking in service on the capacities of water pipes
[Steel or iron pipe (standard)|

: ightl k
New, fairly smooth 00"0‘1’%?;];1‘53}51 caked, Badly caked, very rough | Very badly caked, very rough
Nominal diameter (inches) Percent- Percent- Percent-
Actual Assumed age of |Assumed age of |Assumed age of
diameter| TO% ! | Giameter | FO¥! | ficwin |diameter| FIO%' | fowin |diameter| FO¥! | fiswin
new new new
Inches gpm Inches gpm Inches gpm Inches gpm
0. 488 2.45 0. 438 1.75 71.4 0. 338 0.97 39.6 0.188 0.26 10.6
.618 4. 55 . 568 3.30 72.6 468 2.02 45.4 318 .84 18. 5
. 820 9,60 770 7.20 75.0 670 4,65 47.4 520 2.60 27.1
1.04 18.0 .99 13.6 75.6 89 8.75 48.6 74 5.85 32,5
1.37 37.6 1.32 28.5 75.8 1.22 19.1 50.7 1.07 13.7 36.4
1.60 56.0 1. 55 42.5 75.9 1.45 29.8 53.2 1.30 22.6 40. 4
2.08 108. 0 2.01 82.4 76.4 1.91 59.1 54.6 1.76 47.7 4.0
2. 46 173.0 2.41 134 76.6 2.31 9.5 54.7 2.18 79.0 45.7
3.06 310 3.01 238 76.8 2.91 170 54.8 2.78 147 47.4
4.02 630 3.97 485 77.0 3.87 345 54.8 3.72 310 49,2
5.04 1,125 4.9 880 77.7 4.89 617 85.0 4.74 575 51.1
6.05 1, 805 6. 00 1, 420 78.6 5. 90 993 55. 2 5.75 930 51.5

t Flow is approximate for friction loss of 10 1b/in.2 per 100 fect of pipe,

Estimating for Continuous Demands on the
Building Water Main.—The water demand for
hose connections or sill cocks is frequently the
cause of inadequate water supply and some-
times of complete failure in water supply on the
upper floor of a building, especially if the
branches to the hose connections are sized for the
same permissible friction loss per hundred feet
of pipe as the branches and risers to the highest
level in the building. Somewhat the same
condition exists in regard to the branches to
fixtures taken off from the building main.
There are several ways by which robbing of
upper-floor fixtures of water by hose connections
and other branches from the building main can
be prevented: (1) by selecting the sizes of pipe
for the different branches so that the total
friction loss in each lower branch is equal to or
greater than the total loss in the riser including
both friction loss and loss in static pressure;
(2) by throttling each such branch by means of
a valve until the preceding balance is obtained;
(3) by increasing the sizes of the building main
and risers over that required merely to meet the
maximum permissible friction loss; or (4) by any
combination of these ways. It will materially
aid in obtaining the desired result if all branches
from the building main for basement fixtures
and other demands on approximately basement
level are taken off from the side branches of
tees and all branches to risers are taken off from
the straight runs of dividing tees. (See table
604-1II(), pt. III, for comparative friction
losses in side branches and straight run of tees.)

In buildings where the service pressure is suffi-
ciently greater than required to supply the up-
per floors of the building, thus permitting the
use of pressure-reducing valves, a better balance
of pressure in the different levels will be obtained
by installing pressure-reducing valves on all
branches of the building main except those
leading to risers and on'the lower branches from
risers to groups of fixtures than by installing a
single pressure-reducing valve on the building
main,

Rules for Determining Sizes of Water-Supply
Pripes—Because of variable conditions encoun-
tered it is impractical to lay down definite
detailed rules of procedure for determining the
sizes of water-supply pipes. The following
steps are suggested as a logical order of pro-
cedure for large buildings:

1. Obtain the necessary information regarding
the minimum daily service pressure in the
area where the building is to be located.

2. If the building supply is to be metered, obtain
information regarcing friction loss relative to
rate of flow for meters in the range of sizes
likely to be used. Friction-loss data in the
form of curves can be obtained from most
manufacturers of water meters.

3. Obtain information regarding the character
of the water as to hardness and acidity. This
information should be available from the
water department and is important in deter-
mining material suitable for use.

4. Obtain all available local information regard-
ing the use of different kinds of pipe with
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respect both to durability and to decrease in
capacity with length of service in the particu-
lar water supply.

5. Determine the kind of pipe (material) to be
used. This decision will ordinarily be made
from considerations of the probable life of the
building, durability of material, relative cost
and availability of different materials, and
ease of replacement in case of failure.

6. Estimate the supply demand for the building .

main and for risers by totaling the fixture
units on each, table 604~I1I{(a), and then by
reading the corresponding ordinate from
applicable curve of figure 6.

7. Estimate continuous-supply demands in
gpm such as that for lawn sprinklers and air
conditioning, and add the sum to the total
demand for fixtures. The result is the esti-
mated supply demand for the building main.

8. Decide what is the desirable minimum pres-
sure that should be maintained at the valve
of the highest fixture in the water-distributing
system under the estimated maximum de-
mand. If the highest group of fixtures con-
tains automatic flush valves, the pressure for
the group should be at least 15 lb/in.? for
satisfactory operation. For flush-tank sup-
plies and fairly constant service pressure, it
may be safely reduced to 8 or 10 1b/in2

9. Determine the elevation of the highest fix-

ture or group of fixtures above the street
main or other source of supply. Multiply
this difference in elevation in feet by 0.434.
The result is the loss in static pressure in
pounds per square inch.

10. Subtract the sum of loss in static pressure
and the pressure to be maintained at the
highest fixture from the average minimum
daily service pressure. The result will be
the pressure available for friction loss in the
supply pipes, if no water meter is used. If a
water meter is to be installed, the friction
loss in the meter (see step 2) for the esti-
mated maximum demand should also be
subtracted from the service pressure to deter-
mine the pressure available for friction loss
in pipes.

11. Lay out a sketch of the building water-
supply system from the street main or other
source of building supply, and determine:
(a) the developed length of the building main;

(b) the developed length from the street main
to the foot of each riser branching from the
building main; and (¢) the greatest developed
length of pipe from the street main to the top
of any riser. If close estimates are desired,
compute the “equivalent length of pipe” for
all fittings in each developed length of pipe
and add the sum to the developed length.
The pressure available for friction loss in
pounds per square inch, divided by the great-
est developed length of pipe in feet, times 100,
will be the average permissible friction loss
per 100-foot length of pipe. If a pressure-
reducing valve is used in the building main,
the permissible friction loss will be computed
from the pressure on the building side of the
reducing valve and the developed length from
the valve. Ingeneral, a velocity greater than

15 feet per second in the building main should

not be employed, as objectionable line noise is

likely to result.

12. To find the size of building main needed,
turn to the flow chart (figs. 7 to 10) applicable
to the conditions of the particular case.
The diameter of pipe on or next above the
coordinate point corresponding to the esti-
mated total demand (see steps 6 and 7) and
the permissible friction loss (see step 11) will
be the size needed up to the first branch from
the building main.

13. The required size of the water-distributing
pipes within a building may be determined
by sections, by referring to the applicable
flow chart, using the average permissible
friction loss and the estimated maximum
load carried by the section. If quiet of oper-
ation is an essential consideration, line noises
and water-hammer can be guarded against
by basing the sizes of risers and branches on
8 low maximum allowable velocity in the
system. The latter is a practical and safe
method of selecting sizes of supply pipes, if
care 1s also taken to see that the permissible
friction loss for the system as a whole is not
exceeded in risers or branches of the distribut-
ing system.

Building Mains and Water-Distributing Pipes
for Small Buildings.—It may be more desirable
at times to select water-supply pipes, including
the building main, from considerations of
velocity as well as on the basis of the permissible
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friction loss. This method of selecting pipe
sizes for building mains and water-distributing
pipes may be illustrated by applying it to
particular types of buildings in table 604-111(e).

TasLe 604-111(e).—Water-demand estimates for resi-
dential types of buildings (flush-tank supply)

these assumed data and the data in table 604—
II1(e), the requirements for the building main
and for the cold-water and hot-water branches
from the building main may be tabulated for
each type of building by reference to figure 8
as follows:

Total fixture

Kind of demand units

Total demand

Building
types as to
number Groups | Main Main
and kind | po4y | Kitch- | of 1 to | and Hot- | and | Hot-
of fixbures | L oo en (3laun-| cold- | water | ccld- | water
sinks dry water | branch | water | branch
trays | branch branch!

Numbler Number Nu-m.bfr Number| Number, gpm | gpm
11 6

1 12 8

2 1 1 17 9 16 10
3 2 1 25 12 20 12
4 4 2 38 20 25 16
5 8 3 73 37 35 24
16 16 4 140 69 52 34

1 Add any continuous demand to fixture demand to obtain total de-
mand on building main.

Reasonably satisfactory estimates for total demands for garden-hose
connections or sill cocks are as follows:

Number of outlets: Estimated demnnd, gpm

Table 604-III(e) gives the estimates of
water demands for several types of residential
buildings obtained by applying table 604—111(a),
part III, and figure 6. Types A, B, and C
represent separate dwellings with from 1 to 3
bathrooms, and types D, E, and F represent
small apartment houses.

The following examples illustrate the uses of
the tables and curves in estimating pipe sizes:

Example 1

Assume for the buildings A, C, D, and F
(table 604-III(¢), pt. III} that a maximum
developed length of pipe from the street main
to the highest fixture will have to be 110 fect,
that the minimum service pressure is 45 lb/in?
that the elevation of the highest fixture above
the water main is 30 feet, that it is desirable
in order to avoid annoying line noises to hold
the maximum velocity in the water supply to
10 fps, that all water closets have flush-tank
supply, and that the character of water is such
as to malke figure 8 most applicable for deter-
mining the sizes needed. The loss in static
pressure is 30%0.434=13.0 lb/in?2. Then, 100
(45—13—15)~+110=15.4 1b/in? is the allow-
able friction loss per hundred feet. From

Building main Hot-water branch

g Di- : Di-
Building type Supply!| ameter Vrglrotr:let_y Supply | ameter |Approx-
re- of pipe uired re- of pipe | imnate
quired | re- | I8 Jy | quired | ro- |velocity
quired | SUPP quired

gpm | Inches | fps gpm | Inches | fps
12 A 7.6 8 b 4.9
20 1 7.6 12 A 7.5
25 14 5.5 16, 1 5.9
52 1% 8.3 34 1% 7.2

If the water-supply pipes are selected for a

maximum limit of velocity of 10 fps, the sizes
selected would be as given in the table above.
If selected for a maximum limit of 6 fps, a size
larger than given in the table would be selected
for the building main of buildings A, C, and F
and for the hot-water branch of buildings
C and F. :
Example 2

Assume an office building of four stories and
basement, pressure on building side of pressure-
reducing valve of 55 lb/in.%, an elevation of
highest fixture above pressure-reducing valve
of 45 feet, a developed length of pipe from
the pressure-reducing valve to the most dis-
tant fixture of 200 feet, and fixtures to be
installed as in the following table with flush
valves for water closets and stall urinals.

Fixture units and estimated demands

Branch to hot-water

Kinds of fixtures system

Building main

Fix- | Fixturc| De- Fix- | Fixture| De-
tures | units | man tures | units | mand

Number| Number Number| Number
1

30 [ 1,800 |oooueeam oo
30 G I PRI PR

12 48 12 36

130 260 130 195

Service sinks. .. ____ 27 (=) 27 61

TObalS. oo ‘ 758 | 300‘ ........ 292 86

o lgnored.

Allowing for 15 lb/in.? at the highest fixture
under maximum demand of 300 gpm, the
pressure available for friction loss is found by
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55— (15445%0.434)=20.47 lbfin®. The al-
lowable friction loss per 100 feet of pipe is
therefore 100X20.47--200=10.23 lb/inZ

If copper tubing or brass pipe is to be used
and the character of the water is such that
only slight changes in the hydraulic charac-
teristics may be expected, the sizes needed for
the building main and branch to the water
heater may be determined safely on the basis
of 10 Ib/in.? friction loss by referring the de-
mand estimates to figure 7. The following
tabulation shows the results of referring the
demand data to each of the four figures: ‘

Required size indicated by—

Demand .
Figure | Figure | Figure | Figure
7 8 9 10

i Inches | Inches | Inches | Inches
Building main, 300 gpm.____._._..____ 3 3 314 4
Branch to heater, 86 gpm__......_... 2 2 2 2%

If steel or iron pipe is to be used, figure 8 is
appropriate for determining sizes for the most
favorable water conditions. If the water is
hard or corrosive, figure 9 or figure 10, depend-

"ing on the estimate of conditions, will be found

more appropriate. For extremely hard water,
it will be advisable to make additional allow-
ances for reduction of capacity of hot-water
pipes in service.

The sizes of risers and branches to risers may
be determined in the same manner as the size
of building main—by estimating the demand for
the riser from the estimate curve and applying
the total demand estimate for the branch, riser,
and sections thereof to the appropriate flow
chart, with additional allowances, if considered
necessary, for decrease in diameter in service.

Example 3

Assume that building type C, table 604—
I11(e), part III, has an expanse of lawn and
that three outside hose connections are to be
installed. It is assumed that all three outlets
may be in use simultancously for fairly long
periods of time. The estimated demand for

lawn-sprinkling purposes will therefore be 12

gpm. The estimated demand for the fixtures
of the building will be the same as given in
example 1, 20 gpm. The total demand on the
building main will be 20+12, or 32 gpm.

Par. 701. Quarity or Fixrures.—Federal
Specification WW-P-541a is the accepted
standard for plumbing fixtures insofar. as it
covers the material, kind, quality, size, and
style of the different fixtures used. In cases
where this does not apply, however, the author-
ity having jurisdiction over plumbing may
approve other standards, which may be those
developed by a governmental department, by
the industry concerned, or otherwise. Asin the
case of plumbing materials, & number of Com-
mercial Standards and Simplified Practice
Recommendations, which may be directly
applicable or may furnish useful information,
have been developed, and have been published
by the National Bureau of Standards. These
include the following:

COMMERCIAL STANDARDS

Staple porcelain (all-clay) plumbing fixtures

(1929) mimeographed_ - _________________ CS4-29
Staple vitreous china plumbing fixtures

(1986) - - .. C820-36
Staple seats for water-closet bowls (1931)____ C829-31
Sanitary cast-iron enameled ware (1940)_.__. CS77-40

SiMPLIFIED PRACTICE RECOMMENDATIONS

Hospital plumbing fixtures (1930) ... __ R106-30

Inquiries concerning these publications should
be addressed to the Division of Trade Standards
and to the Division of Simplified Practice, re~
spectively, both at the National Bureau of
Standards, Washington, D. C.

Par. 705. FixTture Strainers.—In order to
obtain quick emptying and thorough drainage
of the fixture and effective scouring of the fixture
drain, the outlet from the fixture and the pas-
sages through the strainer should have cross-
sections at least equal to that of the fixture
drain. There are no generally recognized
standards covering fixture outlets and strainers.
Hence, it is not feasible to state in this manual
definite detailed specifications for strainers. .

Inadequate passages through the strainers
and outlets of such fixtures as kitchen sinks,
lavatories, bathtubs, and laundry trays are
probably the most common cause of sluggish
drainage and clogged fixture drains. Careless-
ness in the use and care of fixtures, such as
allowing materials (food fragments, lint, hair,
etc.) to collect and be retained on the strainers
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will hasten and aggravate the drainage difficul-
ties caused by inadequate fixture outlets, and
will induce these difficulties in a well-designed
fixture and drain.

The manufacturer, builder, and plumber can-
not entirely guard against the troubles arising
from careless use. The practice of increasing
the size of the fixture drain relative to that of the
fixture outlet, as is sometimes resorted to, is
likely to increase rather than to alleviate drain-
age difficulties, because of lower velocity in the
drain. (See par. 1010, pt. ITI, for further dis-
cussion of sink installations.)

Par. 707. Swimmineg Poors.—Standards for
design, equipment, and operation of artificial
swimming pools are included in the regulations
of many state departments of health. These
for the most part are based on the “Report of
the Joint Committee on Bathing Places,”
Conference of State Sanitary Engineers and
American Public Health Association. This
report is published by the U. S. Public Health
Service as Supplement No. 139 to the Publi¢
Health Reports and is obtainable from the
Superintendent of Documents, Washington,
D. C,, for 10 cents per copy.

In the design of any artificial swimming pool
the standards above referred to should be fol-
lowed. A summary of those sections applying
to piping systems follows:

Under no circumstancesshould piping systems
be so designed and constructed as to permit
pool water to enter a potable-water-supply
system nor waste water or sewage to enter the
pool through backflow connections or intercon-
nections.

Cross-connections or interconnections in the
pool piping system whereby pool water may
under some conditions enter a potable-water-
supply system should be avoided (1) by pro-
viding for the admission of make-up water
above the overflow elevation of the pool or by
pumping from a pump suction well; (2) where
filters are installed and filter washing with the

_recirculation pump is not feasible, a washwater
pump of proper capacity should be installed
and a suction well or small elevated tank used
to supply water to the pump, the discharge to
the suction well or tank being above the flow
line. In no case should valved cross-connec-
tions, whereby water from a potable-water

supply may be admitted directly to the re-
circulation system for the purpose of filter
washing, be permitted.

No pool drains or drains from filters, where
the recirculating system is used, should be
directly connected to sewers. Such drains
should discharge by an indirect connection to a
properly trapped sump. (See ch. XI, pt. II.)
Where such indirect connections are not pos-
sible, pumping of pool and filter-wash drainage
may be necessary.

Par. 800. Acip or CHEMICAL WasTEs.—The

disposal of acid or chemical waste requires
special consideration. The materials to be
used and the method of disposal may vary ac-
cording to conditions and should be subject to
the approval of the authority having juris-
diction over plumbing.

Par. 802. Minimum Sizes or Somn anNDp
Waste Prres—In a simple table of sizes apply-
ing generally to buildings of various sizes and
plans, it is impossible to give the minimum sizes
of soil and waste pipes actually required in
particular buildings. In a building-drainage
system the load or volume rate of flow in its
different parts is not the sum of the rates of
flow from the fixtures in which the load orig-
inated. As the sewage load passes through a
building-drainage system there is & continuous
increase in the time of flow over the time of

flow into the system, with a corresponding

decrease in the volume rate of flow past any
given point in the system. For this reason,
as the size of building-drainage systems in-
creases (a greater number of fixtures and longer
drains), there is a tendency toward continuous
uniform flow as the distance from the fixtures
increases. In a very large building the flow in
the main building drain becomes continuous
during the periods of heavy use of fixtures and
fluctuates around the average rate of flow from
all fixtures during such periods.

For example, assume that in 100 bathroom
groups a water closet discharges 4 gallons once
every 5 minutes, a bathtub 8 gallons every 16
minutes, and a lavatory 1.5 gallons every 3
minutes.
group will be %+%¢+"%=1.8 gpm. The aver-
age flow from 100 bathroom groups during the
whole time all fixtures gre being used at those
average rates will be 100 1.8 or 180 gpm and
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the flow in the building drain from 100 such
groups will be continuous over that time and
will fluctuate around that average.

In order to provide in a measure for the dif-

ferences in capacity in terms of the number of -

fixtures (or fixture units), the requirements for
sizes of plumbing drains are stated in five steps,
two applying to stacks and three applying to
building drains, as follows: (a) A simple table
(table 805, pt. II) giving the permissible limits
in fixture units for different sizes of soil and
waste stacks when detailed plans of piping and
distribution of fixtures are not submitted for
approval; (b) a table (table 805(b)-II1, pt. I1I)
of limits for soil and waste stacks when detailed
plans showing the complete proposed piping
lay-out and the complete distribution of fixtures
are submitted for approval of the authority
having jurisdiction over plumbing; (c) a
simple table (table 807, pt. II) giving the limits
in fixture units for building drains and building
sewers of different sizes when detailed plans
are not submitted for approval; (d) a table of
limits (table 807(¢c)-III, pt. III) for secondary
branches, main building drains, and building
sewers under nonpressure-drainage conditions
when detailed plans showing the slopes, lengths,
and diameters of the pipes of the proposed
installation and showing the distribution of
fixture units for each drain and branch are
submitted to the authority having jurisdiction
over plumbing for approval; and (e) a table
(table 807(d)-11I, pt. III) giving limits for
primary branches, secondary branches, main
building drains, and building sewers under
pressure drainage when detailed plans showing
slopes, lengths, diameters, and elevations of the
lowest horizontal branch on each stack of the
proposed installation are submitted to the
authority having jurisdiction over plumbing
for approval.

Par. 803. Fixture-Unit RaTiNgs.—In gen-
eral, fixtures are rated in fixture units on the
basis of the average volume discharged, the
average rate of discharge, and the average
frequency of use. Fixtures not given a rating
in table 803, part I1, when installed in sufficient
numbers to justify their consideration relative
to the total load.to be provided for, may be
given the rating of some comparable fixture
given in the table, For example, a bedpan

washer may be assigned the same rating as a
water closet in public use. Similarly, other
fixtures may be-assigned the same rating as some
fixture given in table 803, which has the same
size of trap and fixture drain and uses water in
comparable volumes and frequencies; or fixtures
may be assigned ratings proportional to the
cross-sections of fixture drains. It should be
noted that ratings are given in integers in the
scale of 1 to 10, and that no greater accuracy is
required in assigning ratings for unusual or
unlisted fixtures. :

Par. 805. S1zEs or So1 AND WasTE Pipes.——
(@) Table 805, part II, is particularly applicable -
for buildings of one or two stories (one or two

“branch intervals) in which nothing is to be

gained by considering the distribution of
fixtures further than as controlled by the limits
set on the number of fixture units on omne
horizontal branch. The table may be applied
safely, but not economically, to buildings of
any height.

TasLE 805(b)-1I1.—Permissible limils in ficture units
on sotl and waste stacks

Limits in fixture units
. In any braneh interval for—
Diameter Maximum
One branch | Two or more | O ! stack
interval branch intervals
only N Nj2n+N/4
Inches Number Number Number
1Y% 1 1 2
134 3 2 8
2 6 6 24
3 32 16/n4-8 80
4 240 120/r 160 600
5 540 270/n+135 1, 500
6 960 480/n+240 2, 800
8 1,800 900/n+-450 5. 400
10 2,700 1, 350/n+675 8, 000
12 4,200 2, 100/n+-1, 050 14, 000

(b) The provisions of section 805(b), part II,
and table 805(b)-I1I, part III, are intended to
permit an economical use of pipe in regard to
sizes when the building is of sufficient height
to render it safe to install a greater number of
fixtures on a stack of given diameter than is
permitted under table 805, part II; and they
are especially applicable to buildings of three
stories (three branch intervals) or more in
height and to systems with relatively small
horizontal branches. It is essential in applying
section 805(b), part II, that the number of
fixture units in any one branch interval shall be
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in accordance with the quantity (N/2n-N/4)
(where 7 is the number of branch intervals and
N is the permissible number of fixture units for
a stack having one branch interval only) and
that the total number of fixture units on the
entire stack shall be within the limits of table
805 (b)-III, part III.

Tllustration of Application of Table 805 (b)—I11

Assume a total of 580 fixture units to be
installed on 1 stack of a building of 10 branch
intervals (10 stories) in which the maximum in
any one branch interval will be 76 fixture units.
Referring to table 805(5)-I11, the maximum
permissible number of fixture units on one 4-
inch soil stack is found to be 600, provided that
the permissible number of fixture units in 1
branch interval as computed by the formula,
120/n+60, is not exceeded. 120/10460=72
fixture units which is less than 76, the actual
number to be installed. A 4-inch stack would
not be permissible; but without further compu-
tation it is obvious that a 5-inch stack would be
permissible under the provision. Likewise, it
is obvious from the preceding computation that
a 4-inch stack would be permissible in a 10-
story building where the total fixture units on

the stack does not exceed 600 and the total in -

any branch interval does not exceed 72.

Referring to table 805, part II, which repre-
sents the conventional form of stating mini-
mum requirements in plumbing codes and is
the requirement applying in this manual in
case detailed plans are not submitted for
approval, it will be seen that a 6-inch stack
would be required for 580 fixture units under the
requirements of that table.

Par. 807. HorizoNTAL AND Primary
Brancues.—Section 807, part II, provides for
three different limits for the maximum permissi-
ble number of fixture units on building drains
and building sewers in the sanitary system,
cach applicable under specifically defined condi-
tions. Table 807, part II, which is repeated in
this part of the manual for convenience in
reference, gives mandatory limits for the
number of fixtures on primary branches for
nonpressure drainage. These limits also apply
to the main building drain and building sewer

for nonpressure-drainage conditions in case the
building drain has only one primary bra,nch of
3-inch or greater diameter.

Section 807(¢), part II, provides for (and
table 807 (¢)-III, on p. 49, gives) permissible
limits in fixture units for secondary branches of
the building drain, the main building drain, and
building sewer. of given diameter and slope,
applicable when the building drain has two or
more primary branches of 3-inch or greater
diameter and when the lowest horizontal
branch or fixture drain is less than 3 feet above
the grade line of the building drain.

Section 807(d), part II, provides for (and
table 807(d)-IIL, on p. 52, gives) limits appli-

~ cable when all fixture branches and horizontal

branches connected directly to the stacks are
3 feet or more above the grade line of the
building drain and no fixture branch or hori-
zontal branch is connected directly to the
building drain.

The limits given in the tables applicable un-
der the provisions of sections 807(b), 807(c),
and 807(d), in part II, are in general based on
the estimated peak load and on one-half the
estimated flow capacity of old pipes under the
defined applicable conditions in each case. The
permissible rate .of increase in allowable load
under provisions of sections 807(¢) and 807(d)
is also based on onc-half the theoretical rate of
increase in the flow capacity of the drains.
Hence, it is to be assumed that a building-
drainage system designed and constructed in
accordance with these tables and rules will
operate safely and effectively unless the esti-
mated peak load (design load) is exceeded by
more than 100 percent, which, by an examina-
tion of the probability of its occurrence, may be
shown to be an extremely remote possibility.

The purpose of this proposed innovation in
design methods is to enable the engineer to
specify sizes of pipes for building drains that
will provide effective transportation of sewage
as well as effective scouring action. This end
cannot be attained with both economy and
reasonable assurance of safety if the sizes of
building drains are limited by a single simple
table of limits applying to all sizes and types
of buildings, such as table 807-II1.
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 TaBLE 807-111.—Capacities of building drains
under section 807 (b), part IT

Permissible number of fixture units

Hori- Primary branch
zontal
branch
Diameter of pipe {inches)- | at min-
imum
per- |(Me-inch|ig-inch |¥4-inch | 34-inch
missi- | fall per | fall per | fall per | fall per
ble foot foot foot foot
slope or
greater

Number | Number| Number| Number| Number

1 2

F 2 ISP 5 7

[ S PR SO, 21 26

32 36 42 50

20 24 27 36

160 180 216 250

360 400 480 560

600 660 700 940

1,200 1,600 | 1,920 2,240

1,800 2,700 | 3,240 3,780
2, 800 4,200 | 5,000 6,

Table 807-111 is particularly applicable to
comparatively simple systems with few stacks
and branches but the limits may be applied
to systems of any size without the restrictions
governing the application of section 807(¢) and
section 807(d), part II.

TaBLe 807(c)-II1.—Limiis in capacities of building
drains under the provisions of section 807 (c), part I1
[Nonpressure drainage]

Limits in fixture units

Primary branch Secondary branch or main
Diameter —
Goohes) | ye f g | oae b D | e | e | e
inch | inch | inch | ineh | inch | inch | inch | inch
fall fall fall fall fall fall fall fall

foot | foot foot foot foot foot foot | foot

ber ber ber ber ber ber
21 26 [..--.. RN (R R
27 36 | ... 90 125 180
216 250 |._ ... 450 630 900

790 940 950 | 1,350 | 1,900 | 2,700
1,920 | 2,240 | 1,950 | 2,800 | 3,900 | 5,600
3.240 | 3,780 | 3,400 | 4,900 | 6,800 | 9,800
5,240 | 6,080 | 5,600 | 8,000 11,200 | 16.000

Table 807(c)-III is particularly applicable
to the plumbing systems of buildings covering
o relatively large area with several widely
separated soil stacks. It will be noted that in
accordance with the rules governing the appli-
cation of the table, the limits for primary
branches will determine the size of pipe required
unless the total length of all branches (primary
and secondary) of the building drain is more
than 40 feet.
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Rules for Applying Section 807(c), Part II,
and Table 807(c)-II1, Part ITI

1. Lay out the foundation plan of the building
to scale, as in figure 12A, and mark thereon
the position of all soil and waste stacks in
vertical projection.

2. Lay out on the plan the most direct practical
lines for the building drain and its branches
that can be readily obtained by use of stand-
ard bend and wye fittings, observing require-
ments regarding bearing walls. Make, if
possible, no turn in direction greater than 45°
and not greater than 90° in any case, with
no angle between branches greater than 45°.

3. Scale off the developed length of each
primary and secondary branch to the nearest
foot and mark its length on the plan.

4. Determine the total number of fixture units
on cach soil and waste stack, from table 803,
part 11, and note the numbers on the plan.

5. Determine the required size of each soil and
waste stack in accordance with section 805,
part II, taking into account the restrictions
as to limits in onc branch interval in relation
to the height of the stack system and the fact
that each stack shall be at least equal in
diameter to the largest horizontal branch
connected thereto,

6. Determine the most convenient coniinuous
slope between the minimum permissible and
t-inch per foot fall that can be installed in
relation to the elevation of the street sewer.

7. Dectermine the required size of each primary
branch for the selected slope by table 807111
and note on the plan,

8. Starting with the two primary branches
farthest upstream, compute the permissible
number of fixture units for each successive
secondary branch and the main building
drain by means of the following equation:

FU=P |14a (ZL—40)],

in which
FU=the maximum permissible fixture
units on the secondary branch in
question;
P =the permissible fixture units on one
primary branch of the selected
slope by table 807-I11;
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Ficure 12.—Illustrative graphs for applying sections 807(c) and (d).
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¢ ==a numerical factor depending on

: the slope as shown in the follow-
ing tabulation; and

ZL =the sum of the lengths of all
primary and secondary branches
greater than 10 feet in length up-
stream from the particular sec-
ondary branch for which a com-
putation is being made.

Values of ¢ Fall in inch/foot

0.010 s
.007 %
.005 %
.004 %

9. The diameter of the building sewer shall be

the same as for the main building drain if
it is laid at the same slope as or at a greater
slope than the building drain. If the build-
ing sewer 1s laid at a smaller slope than the
building drain, its capacity in fixture units
by table 807(c)-I11, part 111, shall be equal
to or greater than the total fixture units on the

" system.
10. The preceding rules assume that all primary

branches enter the building drain from the
side at the selected slope. If any primary
branch, horizontal branch, or stack enters
the building drain from the top or at a slope
greater than that of the building drain, rule 8
for increase in permissible number of fixtures
shall not be applied to the primary or second-
ary branch immediately upstream from such
entry or to the secondary branch or main
immediately downstream from such entry
connection, but the lengths of an upstream
secondary branch and of a downstream
branch from the entry connection may be
employed in evaluating ZL for succeeding
downstream branches and the main building
drain.

11 Rule 8 also assumes a clear passage through

the building drain at the selected slope. If
any obstruction is built into the building
drain, as for example, a running trap (house
trap) or a backwater trap, rule 8 shall not be
applied to that part of the building drain
in which such obstruction is set unless the
last branch thereto enters the building drain
at least 20 feet developed length upstream
from such obstruction, and the limit in per-

missible fixture units on the main building
drain shall not exceed the value given by the
last computed limit by this rule except as
provided in section 807(d), part II, for pres-
sure drainage. This rule is not to be con-
strued as prohibiting the use of a house trap
or a backwater trap when drainage conditions
require it, or as prohibiting the connecting of
8 primary branch or secondary branch
within 20 feet from a house trap or back-
water trap, but merely as a statement of the
necessary modifications of the general rule if
these devices are installed.

12. In no case shall the number of fixtures
installed on a building drain of given diameter
and slope exceed the limits given in table
807 (¢)-111, part ITI, unless all fixture branches
or horizontal branches are more than 3 feet
above the grade line of the building drain,
thus permitting the application of the prin-
ciples and rules for pressure drainage as
provided for in section 807 (d), part I1.

13. When the limit in permissible number of
fixture units for a given diameter and slope of
a building drain has been exceeded by the
application of rule 8, or where a junction with
a larger branch of the building drain occurs,
the value of P in the equation, FU=P
[14a(ZL—40)], will become the value for the
larger diameter and succeeding computations
will proceed as by rule 8, except that if the
larger branch is a primary branch there shall
be no increase in the permissible number of
fixture units for the secondary branch or main
immediately downstream from the junction
over the permissible number of fixture units
for a primary branch of that diameter and
slope unless the primary branch exceeds 20
fect in length.

Hllustrative Computation

Referring to figure 12A, assume that the
building drain and building sewer are to be laid
with a uniform fall of % inch per foot. By table
807(c)-11I, part III, the permissible load for a
4-inch primary branch with that slope is 180
fixture units, and by rule 8 the value of a for
that slope is 0.007. Hence the equation (rule 8)
becomes: Permissible fixture units, FU=180
[140.007(ZL—40)}. If the actual number of
fixturc units on cach stack is as indicated in
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figure 12A, all primary branches of the building
drain may be 4-inch since the maximum is 128
on any branch and the limit by table 807(¢)—
IIT is 180 fixture units. Starting with primary

branches Nos. 1 and 2, the necessary computa- -

tion for determining permissible limits for the
various secondary branches a, b, ¢, and d and
on the main building drain e, may be summa-
rized as follows:

Permissible fixture units Actusl fix-
Branch | 2L PlI40.007(L—40)]" ture units
Feet .
58 | 180[140.007(58—40)]=202. _________ 1284-64=192
121 | 180[14-0.007(121—40)]=282. _..| 1924-64=256
169 | 180[1-0.007(169—40)]=342. 2564-64=320
230 | 180[1+4-0.007/230—40)]=419. 320+64=2384 .
278 | 180[14-0.007(278—40)]=480.- 3844-64=448

It will be noted that for the main building
drain e the computed limit, 480 fixture units,
is greater than the limit for nonpressure drain-
age set in table 807 (¢)-III, part III, for a 4-inch
building drain with a uniform fall of ¥ inch per
foot, 450 fixture units. However, since the
actual number of fixture units to be carried
(448) is less than the limit (450), the rules

- would permit the use of a 4-inch drain at the

assumed slope for the entire building, which
corresponds to an eight-story apartment house
with seven apartments on each floor.

Assume again that the same floor plan is
employed for a nine-story building, increasing
the total number of fixture units on the different
stacks to 144 for stack 1 and to 72 for each of
stacks Nos. 2 to 6, inclusive, and that the
building drain is to be laid at a uniform fall
of !4 inch per foot. In the same manner as
for the first illustration, the equation for com-
puting permissible limits for a 4-inch branch
at J-inch fall per foot becomes

FU=216[1+0.005(ZL—40)];

and for a 5-inch branch at the same slope
becomes

FU=480[1+0.005(=L—40)].

Permissible fixture units Actual fix-
Branch ZL P(1+0.005(ZL—40)] ture units
1444-72=216

216{14-0.005( 58—40)]= 235
216[1+0.005(221—40)}= 303 | 216+472=288
216[14-0. 005(169—40)= 355 | 288+-72=2360
480[14-0. 005(160—40; = 7080 | 288472=360
480[14-0. 005(230—40) = 9836 | 380+72=432

480[14-0. 005(278~-40)]=1, 061 | 432472=504

Since for secondary branches a and b the
actual number of fixture units is less than either
the computed permissible number or the set
limit of 630 fixture units by table 807 (¢)-III,
part III, a 4-inch building drain with }-inch
fall per foot may be installed to the beginning
of branch ¢. For branch ¢ the computed limit
for a 4-inch drain is less than the actual number
of fixture units, hence the size of branch ¢
must be greater than 4-inch diameter and it
becomes necessary to try 5 inches. Obviously,
as shown by the second computation for branch
¢, it would not be necessary for the engineer to
make any further computation in the case illus-
trated to determine the sizes required for branch
d and the main building drain e, since the actual
number of fixture units (504) on the system
does not exceed either the computed limit (790)
for branch ¢ or the fixed limit (1,200) for a
5-inch drain as given by table 807(c)-III.
However, the complete summarized computa-
tion is given by way of illustration.

Application of these rules to drains of %-inch
fall per foot and for other sizes of drain will be
made in the same manner for all sizes of pri-
mary branches and for all lengths of primary
and secondary branches. -

TaBLE 807(d)-II1.—Limits in capacities of building

drains under the provisions of section 807(d), part 11

[Pressure drainage] .

Limits in fixture units

Primary branch Secondary branch or main

Diameter
(inches) | yep | 36 | %o | 36 | Mo | 3 | M- | W-
inch inch | inch | inch inch | inch | inch | inch
fall fall fall fall fall fall fall fall
per per per per per er per | per
foot foot | foot foot foot oot | foot | foot

Num- | Num- | Num- | Num- Nu‘m-b Num- | Num- |Num-

ber ber ber ber ber ber ber ber
A B 42 17720 DR (RN DR (R,
: S P 48 54 T2 |ecoaoool 180 250 360
; SR 360 432, 500 [oooao--- 900 | 1,250 | 1,800
[ S 720 800 960 | 1,120 1,200 | 1,700 | 2,400 | 3,400
6. - 1,200 | 1,320 | 1,580 | 1,880 1,900 | 2,700 | 3,800 | 5,400
8 ... 2,800 | 3,200 | 3,840 | 4,480 | 3,900 | 5,600 | 7,800 |11, 200
10.._..... 4,800 | 5400 | 6,480 | 7,560 | 6,800 | 8,800 |13, 700 |19, 800
12._ ... 7,200 | 8,400 )10,400 12,000 | 11,200 (16, 000 (22, 400 (32, 000

Table 807(d)-III is particularly applicable
to large buildings in which basement fixtures
and possibly first-floor fixtures are to be drained
into & sump in such a manuer that all direct
connections of fixture branches and horizontal
branches will be materially greater than 3 feet
above the grade line of the building drain. In
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computing the permissible limits for particular
systems under the rules (which see) applying
to pressure drainage, both sections 807(¢) and
807(d), part II, apply.

Rules for Applying Section 807(d), Part 11, and
Table 807(d)-111, Part 111

1. Lay out the building plan to scale as for the
application of section 807(c), part II (see
fig. 12B), and scale off the developed lengths
of each primary and secondary branch.

2. For each stack in the system, determine the
elevation of the lowest horizontal branch
above the grade line of the building drain.

3. Scale off the developed length of pipe from
the intersection, B, of the branch with the
building drain to the lowest horizontal branch
connection to the stack farthest upstream.
Also, determine the developed length from B
to the lowest horizontal branch on each of
the other soil and waste stacks.

4, Lay off to a convenient scale a horizontal
line (BB in fig. 12C) equal to or greater than
the greatest developed length obtained by
applying rule 3. Also, lay off in order on line
BB from point B all other developed lengths
as obtained by the application of rule 3 and
designate the points on line BB as B,, B;,
etc. At each of the points B), B,, Bs, etc.,
erect lines perpendicular to B;B. Also, on
line BB, or on BB extended if necessary,
lay off a length Bf equal to that in which a
total fall of 1 foot would be given for the
slope involved and erect the perpendicular
line ff’ equal to 1 foot and draw the straight
line Bf’ to intersect the perpendicular line
from B;. Designate the intersection as 1.
Then on each of the perpendicular lines from
Bi, B,, Bs, etc., lay off lengths from the line
Bf’ equal to the elevation of the lowest
branches on each of the corresponding stacks
above the grade line and designate the
resultant points as S8, Si, Ss; etc. Then
draw a straight line from point B such that
at least one of the points S, 8,, Ss, etc., lies
on the line and none of them lie below it.
Extend the line to intersect the vertical line
from point B, which intersection (designated
as I) may be at or below point S;, depending
on the relative elevations of the lowest

branches on. the different stacks involved.
Scale off the lengths By and Bii. .

5. Select a value P from table 807 (¢)-III, part
ITI, for primary branches corresponding to
the slope of the drain such that the product
P+/BI[4Byi is-equal to or greater than the
number of fixture units to be carried by a
primary branch and that the corresponding
product P/BI/4By for the next smaller
size is less than the number of fixture units
to be carried by the primary branch in ques-
tion. The larger of the two sizes will be
the minimum permissible size for the pri-
mary branch in the particular case, provided
that both the product P+/B,I/4Bys and the
limit for a primary branch of that diameter
in table 807(d)—III, part III, are each equal
to or greater than the number of fixture units
actually carried.

6. To obtain the permissible load limits for
secondary branches and the main building
drain of the particular system, proceed as by
rule 8 applying to section 807(c), part II,
starting in each case with the computed lim-
its for primary branches as given by rule
5 above instead of the limits given in table
807 (¢)-1I1I, part III.

7. If the slope of the building sewer is equal to
or greater than the slope of the main building
drain, it may be of the same nominal diameter
as the main building drain arrived at by the
application of the preceding rule 6. If at any
point the slope of either the main building
drain or the building sewer is decreased, the
drain laid at the lower slope shall be increased
in diameter, if necessary, so that its limit in
capacity by table 807(d)-1II, part III, at
the slope laid, is equal to or greater than
the load to be carried.

Hllustration of Application of Rules for Pressure
Drainage

For this illustration, assume that the building
has a base area 60 by 100 feet, as illustrated in
figure 12B; is 20 stories high; and will contain
fixtures that total 3,528 wunits, distributed
among four stacks, and a sump located as indi-
cated in the figure. In this illustration, the
drain from the sump pump, entering the main
building drain at point B, is the last branch.
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Now assume that the elevation above grade
line of the lowest branch connected to each of
the stacks is as follows: Stack 1, 14 feet; stack
2, 9 feet; stack 3, 10 feet; and stack 4, 9 feet;
and that the slope of the building drain is
i4-inch fall per foot. The developed length of
drain from B to the lowest branch on stack 1 is
5+14+414+30+28414=105 feet. We now
have the data for the scale laying out figure 12C
as prescribed by rules 3 and 4. From the figure,
B, 71=13.8 feet and Byi=1.1 feet; from which
VB I/4Bi=+/13.8/4.4=1.77, the factor by
which the limits for primary branches as given
in table 807 (¢)-I11, part III, are to be multiplied
to determine the allowable loads within the
limits for primary branches by table 807 (d)-I1I,
part III, for the particular building and condi-
tions assumed. Ordinarily, the required mini-
mum size of a primary branch can be predicted
by comparing the permissible loads for pressure
drainage, table 807(d)-1I1, and the number of
fixture units to be carried in the case at hand
without going through the details of computa-
tion prescribed in rule 4. For example, in the
present illustration the basic size for computing
secondary branches will obviously be deter-
mined by the primary branch from stack 2, and
the load, in this case 1,880 fixture units, lies
between the permissible load of 1,320 fixture
units for a 6-inch primary branch with %-inch
fall per foot by table 807(d)-I1I, and the limit
in load, 3,200 fixture units, for an 8-inch pri-
mary branch at that slope. Hence, the sec-
ondary branch must be at least an 8-inch pipe
and the trial computation becomes

©1.77X1,600=2,832 fixture units.

Since 2,832 fixture units 1s less than the limit
(table 807 (d)-III) for an 8-inch primary branch
of Y%-inch fall per foot under pressure, and
greater than the actual number (1,880), the
size required for the primary branch from
stack 2 is 8-inch diameter.

Similarly, for stacks 1, 3, and 4, the limits
[or a 5-inch primary branch at %-inch fall per
foot are 400 fixture units for nonpressure drain-
age (table 807 (c)-III) and 800 fixture units
for pressure drainage (table 807 (d)-I1I).
Again, 1.77 X400=708 fixture units is greater
than the load to be carried (480 fixture
units) and less than the limit (800 fixture

units) for pressure drainage, and hence a
5-inch primary branch will be required from
stacks 1, 3, and 4. Starting with stacks 1
and 3 and applying rule 5 for pressure
drainage, page 53, and then rule 8 for nonpres-
sure drainage, page 49, the computation may
be summarized as shown in the following table.
In this case there will be three different values

of P (the permissible number of fixture units on .

the primary branch) to be used in the equation,
FU=P[1+a(ZL—40)]; P,=708 fixture units,
applying to the secondary branch a for stacks
1 and 3; P,=1.77X660=1,168 fixture units,
applying to the secondary branch b for stacks
1, 3, and 4; and P,=1.77X1,600=2,832 fixture
units, applying to the primary branch from
stack 2, to the secondary branch ¢, and to the
main building drain d.

Permissible fixture units Actual | Digm-

Branch L P[14-0.007 (2 L —40)] fixture | eterre-
units | quired

Feet Inches

- J, 86 708[14-0. 007(86 —40)]—935 960 6
b ... 130 | 1,168[14-0.007(130—40)]=1, 904 1, 440 6
Comeee 190 | 2, 832[1+0 007(190—40)] =5, 805 3,320 8
d (main)_ . 219 2 832[1+0. 007(219—40)]=6, 380 3, 528 8

Summerizing, the requirements in sizes are
as follows:

5-inch for primary branches from stacks 1,
3, and 4;

8-inch for primary branches from stack 2;
6-inch for secondary branches a and b;
8-inch for secondary branch ¢; and

8-inch for main building drain d.

Since the number of fixture units carried by
the main building drain and building sewer
(3,320+208=3,528 fixture units) does not ex-
ceed either the ultimate limit (5,600) for an 8-
inch drain or the computed limit (5,805) for the
secondary branch ¢ immediately upstream from
the junection point B, the main building drain
d and the building sewer may also be 8-inch
pipe if they are laid with not less than Y%-inch
fall per foot. 1t should be noted that the com-
puted limit may sometimes exceed the ultimate
permissible linit given by table 807(d)-III,
part III, as is the case in the computation for
branch ¢. In these cases, the permissible limit
in the table shall apply.

Par. 902. Gurrers AND LeapeEr CoNNEC-
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TioNs.—Roof gutters are not ordinarily con-
sidered a part of the plumbing work and are
usually installed under a separate contract and
by different workmen. However, the require-
ments for and installation of roof gutters are
related to the plumbing in that they are the
principal collectors of storm water and are
directly connected to the leaders of the storm-
drainage system of the building. Hence, the
capacities of roof gutters and their outlets to
leaders should be consistent with the capacities
of the leaders. The following information is
included here as an aid to the engineer in
specifying the proper sizes of roof gutters and
outlets.

TasLe 902-1T1.—Mazimum roof aa"ea for semicircular
roof gutters with a fall of We inch per foot or less

Meaximum
roof area

Diameter of
gutter

Inches Sgquare feet
170

NOTIDonm
—
A
o
S

=

The capacities in the preceding table are
based on the flow capacities of gutters of semi-
circular sections, no slope, one outlet, and a
rate of rainfall of 4 inches per hour. If the
fall is greater than Y inch per foot or if the
gutter has two or more outlets (leaders), the
permissible roof area as given in table 902-I11
may be increased by multiplying it by one or
both of the following factors as they apply:
(a) by +/s/(1/16), where s is the actual fall in
inches per foot; and (b) by n, the number of
outlets, provided the roof area drained into
any one leader does not exceed the value given
in table 902—III or the permissible roof area as
computed by (a). For example, assume that a
3-inch semicircular roof gutter is pitched with
a fall of % inch per foot so as to divide the roof
area. equally between two leaders. The per-
missible roof area on the 3-inch gutter becomes

/8 <o a0./5
170\/1/—16 X 2=340+/2=479 sq ft.

For roof gutters with rectangular or other
polygon-shaped cross-sections, table 902-III
may be used safely, provided the gutter has a

depth equal to the radius and an average width
equal to the diameter of the semicircular sec-
tion; or the capacity of a roof gutter of any
shape may be safely assumed as equal to that
of a semicircular gutter equal in radius to that
of the largest semicircle that can be inscribed
wholly within the cross-section of the gutter
in question.

Roof area for application to requirements for
roof gutters will be computed in the same man-
ner as for storm drains. (See sec. 903(c), pt.
I1.)

The capacities of roof gutters as given in
table 902-II1, part III, assume an outlet of at
least equal capacity. Insufficient outlet through
the leader connection, improperly formed leader
outlet and strainer, and clogged strainer or
leader connection are the usual causes of an
overflowing roof gutter, except in cases of
rainfall in excess of the rates provided for.
There are no generally recognized standards
governing the forms and sizes of leader con-
nections. The outlet of a roof gutter flowing
at capacity should be at least equal in cross-
section to the gutter. Likewise, the total
intake area of the strainer should be at least
equal to the cross-section of the gutter. The
required intalke area may be obtained by dom-
ing the strainer or by increasing the dimensions
of the strainer and leader connection.

Par. 903. Size or Srorm Drains anp LEeap-
ers.—Tables 903(b) and 903(c), part II, are,
as stated, based on a rate of rainfall of 4 inches
per hour. Whether it is essential to malke
allowances for greater rates of rainfall in certain
localities will depend on the maximum rates and
frequency of rates higher than 4 inches per
hour of rainfall recorded for these localities and
to some extent on whether any particular
damage to health or property would result from
overflow. Likewise, whether it is advisable to
increase the allowable load on leaders and storm
draine of given diameters and slopes will de-
pend on the weather records and on what
maximum rate of rainfall is to be expected. In

_ either case, the tables given can be utilized for

determining the size of pipe needed by simply
multiplying the allowable roof areas as given

in the tables by é; where z is the rate of rainfall

to be provided for. For example, if a rate of
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only 2 inches per hour is to be provided for, the
allowable roof areas may be doubled; and if a

rate of 6 inches per hour is to be provided for,

the allowable roof area would become 2/3 of
the values given in the tables,

Par. 903(d). ALLOWANCE FOR PROJECTING
Warrs.—In case a wall projects above a roof
in such a manner that storm water drains from
the wall onto the roof, the following allowances
to be added to the roof area are suggested:

(1) For total roof area applied to a leader or
storm drain receiving total flow from the roof:

8. For one wall only, add 50 percent of the
wall area;

b. For two adjacent walls only, add 35 per-
cent of the sum of the wall areas if both are of
the same height. If the two adjacent walls are
of different heights, allow 35 percent of the
combined wall area below and 50 percent of the
wall area above the top of the lower wall;

c. For two opposite walls only, make no
allowance if both are of the same height. Add
50 percent of the wall area extending above the
lower wall if the two are of different heights;

d. For walls on three sides, add 50 percent
of the area of that part of the inner wall that
lies below the lowest of the three walls, and
allow for the portions of the two walls extending
above the lowest, as in b if the walls are adja-
cent, or as in ¢ if the walls are opposite;

e. For walls on four sides, ignore all wall areas
lying below the top of the lowest wall, and add
for those extending above it according to
whether they fall under a, b, or d.

(2) For application to leaders or storm drains
receiving only part of the roof drainage:

a. Determine the portion and dimensions
of the roof area drained into each leader
connection;

b. Compute allowance for projecting walls
separately for each leader connection, as for
total allowance to be added, ignoring walls not
directly adjoining and extending above the
section of the roof drained into the leader for
which the computation is being made.

(3) For application to the main building drain
and building sewer:

a. Ignore walls not extending above the
building;

b. For one wall only extending above the
building, ignore the wall area if it is less than

that of the roof, or add 50 percent 6f the differ-
ence if it is greater than the roof area;

¢. For two adjacent walls only, ignore the
combined wall area if less than that of the roof,
or add 35 percent of the difference if it is greater
than the roof ares;

d. For two opposite walls only, ignore wall
area if the area of that portion of the higher
wall above the top of the lower is less than the
roof area, or add 50 percent of the difference
if it is greater;

e. For three walls extending above the build-
ing, ignore wall area below the top of the lowest
wall and then apply ¢ or d above according to
whether the walls extending higher are adjacent
or opposite.

In all cases, the importance of applying an
allowance for walls extending above the building
and draining onto its roof depends largely on the
relative areas of the extending walls and the
roof. If the roof area is large relative to the
total area or to that part of the total area for
which allowance would be made under the
preceding rules, the matter is not likely to be of
great importance. It may be very important
to make an allowance for wall area if a low
building is built at the side of & tall one or into
an angle formed by two tall buildings, or if a
low-roofed portion of & building has a similar
relation to different wings. It will be of less
importance in any case if the leaders and storm
drains required by the regulations for roof area
alone are more than ample than if they are near
the limit in capacity.

The allowances given in the preceding rules
were selected to provide for a driving rain at an
angle of 30° with the vertical. Regardless of
the angle at which the rain falls, the portions of
projecting roofs ignored under the rules given
can be safely ignored in regard to their effects
on the building storm sewer.

Par.904. SEPARATE AND COMBINED DRAINS.—
The provisions of section 904(z), part II, are
intended to require separate sanitary and storm
systems until they can be conveniently con-
nected at grade. The sanitary system should
be collected into one sanitary drain and the
storm system into one storm drain, and the two
connected at grade, if it can be conveniently
done without crossing over. If the preceding
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is not convenient or economical, the sanitary
and storm drains on each side of the combined
sewer of the building may be joined at grade as
described and the two combined drains thus
formed connected to the building sewer. Con-
nections should not be made through double-

wye branches. If the street sewer is subject
to overcharging or submergence, there will be
less likelibood of detrimental effects to the
sanitary system if the storm drainage and sani-
tary drainage are carried separately to the
street sewer.

TaABLE 904-111.—Required diameters for combined building drains and sewers according to number of fixture units

FOR DRAINS AND SEWERS HAVING }ﬁ-INCH FALL PER FOOT

\ Fixture

1,350 1,400 2,450 2,800 4,000 4,900 8,000

units
0 225 425 450 675 850
Roof
ares
in, in. in. in in.
4 4 4 5 5
4 5 5 6 6
5 5 [ 6 6
5 6 6 6 8
6 6 6 6 8
6 6 6 8 8
8 8 8 8 8
8 8 8 8 8
8 10 10 10 10
8 10 10 10 10
10 10 10 10 10
12 12 12 12 12
12 12 12 12 12

in. in. in. in. in. . in. in.
6 8 8 8 10 10 12
8 8 8 10 10 10 12
8 8 10 10 10 10 12
8 8 10 10 10 12 12
8 8 10 10 10 12 12
8 8 10 10 12 12 12
8 8 10 10 12 12 12
8 8 10 10 12 12 15
10 10 10 12 12 12 15
10 10 12 12 12 12 15
12 12 12 12 12 15 15
12 12 12 15 15 15 15
12 12 15 15 15 15 15

FOR DRAINS AND SEWERS HAVING }4-INCH FALL PER FOOT

N, :
Fixture
units
0 315 595 630 950 1,180

1,900 1,950 3,400 3,900 5,650 6,800 11,300

in. in. in in. in.
4 4 4 5 5
4 5 5 6 )
H 5 6 6 8
5 8 6 6 8
6 6 6 6 8
6 8 6 8 8
6 8 8 8 8
8 8 8 8 8
8 8 8 10 10
10 10 10 10 10
10 10 10 10 10
10 12 12 12 12
12 12 12 12 15

in. in. in in. in, in in.
] 8 8 8 10 10 12
8 8 8 10 10 12 12
8 8 10 10 10 12 12
8 8 10 10 10 12 12
8 8 10 10 10 12 12
8 8 10 10 12 12 15
8 8 10 10 12 12 15
8 10 10 10 12 12 15
10 10 10 12 12 12 15
10 10 12 12 12 12 15
12 12 12 12 12 15 15
12 12 12 12 15 15 15
15 15 15 15 15 15 15

FOR DRAINS AND SEWERS HAVING }4-INCH FALL PER FOOT

450 850 900 1,350 1,700 2,700 2,800 4,900 5,600 7,500 9,800 15,000

in. in, in. in in in in in in. in in in
4 4 4 5 5 6 8 8 8 10 10 12
4 5 5 6 6 8 8 8 8 10 10 12
5 | 5 6 6 8 8 8 10 10 10 10 12
5 ] 6 6 8 8 8 10 10 10 12 12
6 6 6 6 8 8 8 10 10 10 12 12
[} 6 6 8 8 8 8 10 10 10 12 15
8 8 |- 8 8 8 8 8 10 10 12 12 15
8 8 8 8 8 8 8 10 10 12 12 15
8 10 10 10 10 10 10 10 12 12 12 15
10 10 10 10 10 10 10 12 12 12 15 15
10 10 10 10 10 12 12 12 12 12 15 15
10 10 12 12 12 12 12 12 12 15 15 15
12 12 12 12 15 15 15 15 15 15 16 15
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—vent

a
fixture drain

a, not less than 2 or gréater than
48 diameters

b, not greater thon one dometer

aram

F1aurE 13.—Distance of trap from vent.

Par. 1002. ProrecrioNn or Trar Smais.—
The requirements of chapter X, part II, are
designed to give the maximumn flexibility in the
design of a building-drainage and venting
system consistent with an adequate protection
of the seals of fixture traps. This flexibility is
accomplished by & more complete classification
of vents as to their functions, locations, and
forms, and a more detailed statement of the
limits of use of different forms than is to be
found in the usual plumbing code.

Par. 1005. DistaNce or Trar FroMm VENT.—
Section 1005, part II, applies particularly to
vents for separate traps, usually termed ““back
vents.” The most effective point for venting a
fixture drain depends on the form of the drain.
If the fixture drain turns to the vertical within
48 pipe diameters from the trap weir, a vertical
continuous-waste-and-vent at that point is the
most effective vent that can be installed. If
the fixture drain slopes continuously from the
trap weir, the requirement, assuming a fall of
Y% inch per foot, limits the permissible length of
drain between trap and vent to: 5 feet for a
1X4-inch drain; 6 feet for a 1%-inch drain;

L dlal vent

— J
A lﬁ)\v‘(/re aram

L arain

8 feet for a 2-inch drain; and 12 feet for a 3-inch
drain. If a fixture drain connects with an
adequate relief vent or with a stack-vent within
these limits, the relief vent or stack-vent will
perform the functions of a back vent. (See
fig. 13.) ’

Par. 1008. Yoke aNp REeLIEF VENTS.—Sec-
tion 1008, part II, gives the details and neces-
sary restrictions for group venting the plumbing
fixtures, ordinarily installed in residences, by
means of a stack-vent, yoke vents, or relief
vents. The application of section 1008 in con-
junction with sections 1005 to 1007 makes many
simplifications in piping possible and offers
inviting opportunities for standardization and
prefabrication. Figures 16 to 20 illustrate a
few simplified lay-outs for residential construc-
tion which may be varied to a considerable
extent in arrangement of fixtures without con-
flicting in any respect with the minimum
requirements of this manual.

Figure 16 illustrates the simplest lay-out, and
in general the most effective venting obtainable,
for a single bathroom group and a kitchen sink
or combination fixture all in one story or branch
interval. The figure illustrates one arrange-
ment of the fixtures about the stack, and illus-
trates the type of fittings required. The line
sketches of figures 17 to 20 merely indicate
typical drain lay-outs and venting required
under section 1008 for these lay-outs.

The group venting illustrated in figure 16
may be used on a yoke-vented section of a
horizontal branch notless than 3inches in diam-
eter, in any branch interval of a soil stack, and

‘the order of the fixtures around the stack or

yoke-vented branch may be varied as necessary

La’z/o/ vent |

— ]
Zﬂof greater /horn
S diamerers

B

F16URE 14.—Dual vents.
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F1GURE 15.—Group vents for lavatories and bathtubs.

for accommodation to the floor plans of any
particular building.

 Figure 17 illustrates essential venting for a
two-story lay-out with kitchen sink on the first
floor and bathroom group on the second floor.

Figure 18 illustrates two lay-outs for duplex
construction as permitted by section 1008(c).
The lay-out for lavatories and bathtubs jllus-
trated in the lowest branch interval of figure 20
may be used in lieu of that illustrated in figure
18B.

Figure 19 illustrates the permissible lay-out
under section 1008(b) for two bathroom groups
and two kitchen sinks in the two highest stories
or branch intervals of a building. Alternate

“connections for the sinks are shown in dotted

lines with the vents required in case the sinks
are connected to a separate stack or to the soil
stack below the highest water-closet branch.

Figure 20 illustrates permissible lay-outs for
duplex construction for any number of floors or
branch intervals for fixtures of the same kind
located back-to-back. If the fixtures are not
located back-to-back, the lay-out represented
in figure 18A may be installed in any branch
interval with relief vents of the yoke-vent type
as shown in figure 20.

Figures 13 to 20 illustrate the main essentials
for effective group venting and may be used in
any combination so long as these essentials are
preserved. Under section 1008(d), any number
of the fittings and the pipe necessary to make the
installations illustrated in figures 13 to 20 or

permitted by the requirements of part II may
be standardized for particular or typical floor
plans and cast in one fitting or otherwise pre-
fabricated.

Vent af least
/2" above roof || Rool
£ floshed

e

¥

Bath
% 'Traiz_a -

Close! Bend

Ficure 16.—Stack-venled piping lay-oul for one-story .

house.
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FicURE 17.—Piping lay-out for two-story house with one
bathroom.

Par. 1010. VenTts ror Frar-Borromep Fix-
TURES.—Section 1010, part II, is intended to
apply particularly to installations for kitchen
sinks and to provide for more effective drainage
of the fixture and scouring of the fixture drain
than can be obtained in some cases by an instal-
lation back-vented near the trap.

Clogging of the fixture drains of kitchen
sinks by deposits from greasy waste water is a
source of annoyance and a cause of frequent
servicing. In this connection it should be
noted that, in general, the shorter and the more
direct the fixture drain is, from the trap to its

R Veﬂf—l
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Stack-ar yoke-vent
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connection to astack or to another drain that is
thoroughly washed by the discharge from other
fixtures, the more effective the drainage will be
in respect to both quickness of emptying of the
fixture and freedom from clogging. However,
the location of the kitchen relative to stacks or
drains that are thoroughly washed by other
fixtures may make it necessary to install a
fixture drain from the sink with a relatively long
sloping section. The installation of a back vent
on the fixture side of the sloping section of the
fixture drain will reduce the effective head on
the drain, result in sluggish action, and induce
deposition which will usually result in clogging
both the fixture drain and back vent. Omuission
of the vent will ordinarily provide more effec-
tive drainage which, in some cases, may be
noisier in operation than if the back vent were
installed. Section 1010, part II, simply gives
the builder a wider latitude in designing for
effective and safe operation of sink installations
than is given in scction 1005, part II. (See
fig. 23.)

Par. 1011. Vents ror REsEaLING TrAPS.—
Section 1011, part I, is intended to provide for
cases where no space is available for a properly
installed vent for a P-trap. A group of lava-
tories located in the middle of a washroom floor
would be an example of such a case.

Par. 1012. Fixrures ar Base or Maw
VenT.—The purpose of the provisions of sec-
tion 1012, part II, is to permit the installation
of a limited number of fixtures at the base of

N
~ u
/A \ J

Vatternates

B

TFicure 18.—Piping lay-out for one-siory duplex house.
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long vertical vents to wash out rust or other
products of - corrosion. Fixtures discharging
greasy or other waste water likely to congeal
and deposit and fixtures in excess of the limits
set in section 1012 should not be so connected.

Par. 1101. InpirecT CoNNECTIONS.—ADny In-
direct connection whereby the continuity of the

<) F—s/ock— vent

1"

[
H
1
1

E_.S_fa_c/r Vent - Circuit Vent

Relief Vent
H Fixture Branch

A

i /,\ \ \J Cleanout Plug

. 4\1 \d | Roof

/ alfernate leyour for sinks I,—L/V"/“’-‘ Vent Stack may loop
, fo Stack Vent or extend

|

|

directly thru roof-

:\n“\ -
SRR - Stack Vent {'_“"_'4
;  — o floor
[l , |
= \, [/Mu_zzz
S B + 4
— T L -il
. ., e T T
F1GURE 19.— Piping lay-out for bathrooms in each of two [ ; ! I
stories. o Relief Ven? | [ b Floor
DD, I
—srack- ygﬂf f l
Soil .5},‘06* | Ven? Stack
=]
iKelief Vent Circuit Vens/—
hiphest grogo | ! ¢ floor

‘ | [
! YNNI
/L_/ 2222 . :
~ R
o ~-/o,fc’-re/zf\ A_l______::q#

J/; e medlinte L 1 . d Floor
() | lower o infermediote grogp / ;J_?_{_) =2

-yoke-vent
L\ a Jop Floor withoot relief
\ \ b ﬁﬂfzrmad/'o/fz floor with ome rehef vent
¢ [nfermediate or Jower floor wilh lwo
3 I ™~ i relef vents
Aerrte for merar . nlermediate or lower floor for
17of for lower o fermediore grap double line of firtures
Ficure 20.—Piping lay-out for duplex apartments. Ficure 22.—Limits for circuit-and-loop vents.
[61]




—vent

a, not more han /0 diamerters
b, not more rhan 2 diamefers
a~c, not more fhan 72 diamerers

Ficure 23.—Drains and vents for flai-bottomed fiztures.

waste line from an appliance, device, or appa-
ratus having a drip or drainage outlet is broken
by an air gap of such spacing as will prevent
backflow, is approved if the waste water is not
contaminated with human or household wastes
and if the waste line discharges on the inlet side
of a fixture trap. Such fixture trap may be a
part of the plumbing installation of the appli-
ance, device, or apparatus, or it may be the
trap of a regular plumbing fixture. In the
latter case the air gap should be above the flow
line of the fixture.

Appliances, devices, or apparatus where such
indirect connections are required are stills,

sterilizers, equipment requiring cooling water,
and the like. Examples of such indirect con-
nections are shown in figure 24.

Par. 1305(b). Air Tesrs.—In applying air
tests, it should be noted that a slowly falling
pressure is not necessarily an indication of a
leaking system. If the air introduced is of a
higher temperature than that of the piping
system or than that of the air already in the
system, the pressure will fall slowly until tem-
perature equilibrium is reached. In such cases,
before searching for definite leaks, the pressure
should again be brought to the test value with-
out changing the air in the system. If the rate
of fall is materially lower on the second or on
repeated trials, it may be taken as an indication
of a tight system. On the other hand, if the
temperature of the air introduced is lower than
that of the piping system or the air already in
the system, a slowly rising pressure may occur.
A rising pressure or constant pressure for a 15-
minute period may be taken as a positive
indication of tightness. In case of a rapidly
falling pressure, a search for leaks should be
made before repeating. The same precautions
apply to smoke tests.

Air Gap not Jess
Than Twice effec

- 1

Ny

Tive opening

Y Funne/

A

10

l fired Air Break

Break

2

I'1GURE 24.—Indirect wastes.
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Bar sinks, small, size of trap and drain for R 12
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Blow-offs, connections of 22
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Definition_____ 6
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Sanitary, of combine , R 17
Storm, of combined drain, stze of .. ... . ... 17
To heater, required sizes of . ._._.___. 45
Yoke-vented, independent connections wi 19
See also Fixture branch; Horizontal branch;
Primary branches; Secondary branches.

Branch interval, definition [

Branch vent, definition..__.______ . . 6

Brass:

Calking ferrules
Fittings...__

Computing capaeity of __

Definition. . .____..____. 8
Material of underground [, 14
Nonpressure drainage, fixture-unit value of 49
Pressure drainage, fixture-unit value of.. 52
Separate tests of . _______ .. ... 24
Size Of e 16, 54
Size of, for givenroof area_ . ... . . ... ____...___. 57
Submittal of plansfor__.._._ .. ... ... 16
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Definition . ... mmmmeeaas
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For small buildings.._.______..._._.___.__
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Sizeof _._____._...
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Velocity of supply of .. e
Building sewer:
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Definition__.
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Bureau of Standard
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Lead...... .
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Of vent terminals. ... s

Cast iron:
And other piping, joints between. _.____________ . .____. 11
Fittings._.__ e cmemmemeeeoo . 11,31
Pipejoints. ... -1
Screwed PiPe- .o _ 10,30
801l PIPe. oo e - 10,20
Water pipe. . e . 10,29
Catchbasin ttap, subseil, need not be vented. _ 22
Cellar-fioor drain trap, need not be vented.. R 22
Cement joints in vitrified-clay pipe... R 32
Ceroented joints R 11
Certificate of approval __ e - 24
Cesspool, leaching, definition_____....__...._. R 27
CesSPOOlS_ e _ 27
Changes in direction. ... ... ... 9
Changes in size of pipe........._.. ez . 12,32
Chemica] mixtures, use of, prohibited in tests. . A
Chemical wastes. .______________ ... ... 46

Cireuit-and-l00p Venting, Hmits of ..o oo ooweomeoomom o2 20,61
Circuit-and-loop vents, illustration of. __._. 61
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Circuit vent. . ..._.__._.____
Deftnition...
Bize of.

Cisterns:
Overflow pipes from____
Protection from freezing

Clay pipe:

Clean-out eqmvaleuts
Clean-outs:
Accessibility__._......__
For refrigerator wastes.
Pipe__._
Pipe, lo
Pipe, size of__
Trap.. .. ..
Trapsand.__.
Clogging of sink drains.
Closed system required
Closets, frostproof. ________
Closing of openings in tests.
Combination fixture:
Definition...__._..__._.

Size of trap and drain for____________.__.._.._.

Combination kitchen sink and tray, venting of

Combination sink and laundry tray, private, fixture-unit value of..

Combined drains

Combined drainage system,
Combined ﬁttmgs __________

Commercial Stand:

- 17.56 | Drainage pipes, separate tests of

connection of subsoil drain to_

Compliance, inspection to assure. . ...___________._ ...

Compound, setting.. ...
Concrete pipe. . ..

Joints_______..._.
Condensate connections. _
Conductors. See Leaders.
Connection:

Of horizontal branch to soil stack________._..___________.._.____.

Of relief vent to main vent
Of relief vent to stack-vent. .
Of sanitary and storm drains._
Of stack-vent and vent stack

Connections:
Backfiow, definition_.__
Backflow, prohibited.
Blow-off_____.
Condensate.

Independent. S¢e Independent connections.
Indirect. See Indirect connections.
Indirect waste, accessibility of _ ... ... __...______

Indirect waste, location of.

Joints and__
Overflow ipe_ -
Prohibited._._..
Roof, tests of_
Tightness of ... _.
Construction, inspecti
Construction workers, toilet
Continuous waste. . ..._....
Definition_ ...
Continuous-waste-and-vent
Definition -
Location of

‘facilities for.

Relief vent, for flat-bottomed fixtures__________..___________.__.
Cooling of waste water, methods for. __ ... _____ . ________.___

Copper:

Tubing

Tubing, actual and nom

Tubing, joints._........
Corrosion:

inal diameters of . ... ... ..

Effect of, on pipe capaclty ______________________________________

Protection against. .
Courts, drainage of___
Covering of work

Tests before_. __
Cross-connection, de.
Cross-connections:

Prevention of__.

Prohibited......_......

Defective material....___...
Defective plumbing. . ______

Alterations of, considered new work.__

Mestof .. ....___.____
Defective work._
Definitions_ ...

Tllustrationof._.__

See also index entry for specificterms defined.

Developed length, definition

Diameter, definition.
Direction, changesin.______________
Dishwasher sinks, size of trap and drain for.
Distance:
18 Definition. . . eeee
13 Of trap from vent
Of vent terminals from bulldmg opemngs._
Distribution, water supplyand.._._____._...___.__
Domestic water heaters, size of supply outlets for
Doors, relation of vent terminals to. _
Double battery, circuit and loop vent]
13 | Double offset. . .

13 | Downspouts. See Lead

13 | Downward opening of vent terminals

13 | Drain. See Drainage; Drains.

13 | Drain pipe:

12 Definition. See Drains.

[ Estimating size of . . . ______ oL

18 | Drain traps not requiring vents...____ ..o

14 | Drainage:
23,24 Of courts

12 Of yards
19 See alsp Pressure drainage.
15} Drainage fittings

Drainage piping:
Changes in du'ecmon of.

Definition._ . o -
57 | Drainage system:
17,57 Air-pressure tests of ________ .. ... ... ___.____._____.
18 Combined, connection of subsoil drainto. ____
24 Material of pipesfor._____ ... ...
29, 45 Submittal of plans for___.____._____.__.___..
23 S Y R
1 Water test of___ -

10,29 | Drained area, defined. ..
11,31 | Drajns:

22 Area. See Area drain.
Building. See Building drain.
Combined. See Combined drains.

19 Definition_ ... _..__.__._.________ --
19 Fixture. See Fixture drain.

%1 Floor. See Floor drains.

2l For fiat-bottomed AXOUres - - - - n oo coe e eoceeeemcecmmaecmnmma-
17 House. See Building drain.

18 Requirements for sizes of . .

Sanitary, to be separate__
6 Separate....._..____.__

9 Separate and combined
22 Shower,

Subsoil. See Subsoil drain.

Water closet. See Water closet.

22 Water-closet branch, relief vent from_ _ ... ....__..._____.
22 Yard, SEPArate beStS Of. .. wmoooooxss-wsmmennceoooemmmmmnn
11 | Drinking fountains:

. Aldrgapsfornozzlesof ______ . . ...
14 Size of trap and drain for_
24 | Drip pans, overfiow pipes from
111 Drip pipes, indirect connections for
23 | Dry vent, definition_...__..._.

22 | Dual relief vents....
33 | Dual vents.....

7 Definjtion_
19 Permitted

6| Duplex apartment, plumbing lay-out for. -
;8 Duplex house, plumbing 18y-0ut fOr. .. . . vvoooeeeocamnmmrmnm—ann
22 E

Effective opening, definition

10, 30 | Electrical machinery, protection of . .. _____ .. ..o... 10
Equipment:
Adjustment after test - 24
41 Fortests. . ... .. ... 23
12, 32 | Estimating for continuous demands on the building water main___ 42
Estimating supply demands._ .. ... .. ... 35
42 | Exhaust pipes:
10 From water lift, discharge of ______ . . ... _......__._. 22
16 To discharge into open fixtures_ . __._________ 22
24 To discharge outside the building. _._______.____ 22
24 | Exhibition plumbing need not be inspected or tested 24
Expansion joints 12
Expansion tanks, overflow pipes from 18
46
9 | Faucets: F
Adrgaps for i 34
Replaced, inspections or tests not needed 24
Federnl specifications_____________.____.._. .. 10, 27,29
Federa) Specifications Executive Committee._ 29
Federal Standard Stock Catalog._......._.._ 20
Ferrules_ _____ ... - 13
Calking. ... R _. 11,31
Fina) condition..____ .. .. ... .. 24
Finaltest .. ... .o .. 23
Approval certificate . ..o iiiaaicnaa 24
7 Of whole system : 24
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Fittings: L 3 Hose connections, water-demand estfmates for.._.._......__________ 44
Allowance for friction lossin_ ... 41 | Hotel sinks, size of trap and drain for
Brass. oo -.- 11,31 | Hot-poured joints... ... . . li__
Cast-iron ... _-- 11,31 | Hot-water branch:
Combined. . _ 20 i 44
Drainage. ... . 11 44
Malleable-iron.. ... 11,31 Supply, required for 44
Prohibited....__.. - 9 Velocity of supply of 44
Reuse of, prohibited.__ 14 | Hot-water system, relief valves on.__...._ .. .o _ .. 14
SerewWed . - e cem e mm————— 11,31 | House drain. See Building drain. .
Soldered .. - o1, 31 32 House sewer. See Building sewer,
Fixture, comb , definition. . ______ . House subdrain. See Building subdrain.
Fixture branch: Housing, low-cost, plumbing for. 58
Definition 7 | Hub-and-spigot joints. .. aaa 11
8120 Of - e ceim e m i —————— 14
— Fixture drain: I
8 Defimition. .. ..o o
" Number between relief vents. - Jce boX WaSEe PIDES- - - - .« oo 29
Of kitchen sinks....__... - 80| Identification of materials. "7 1TT0 70T 210
Size Of. o e 13 | Mustration of application of rules for pressure drainage. - 53
Fixture Overflow . .o Tllustration of application of table 805(b)-TIL.._.._.__. D a8
Fixture strainers. .. ... 14,45 | Tnorensers. . . - oo oo oo oI 12,32
. Fixture unifs oo 18 | Independent connections:
Definition. .o 7 T0 S0il StACK . - - oo e 19
Number on soil or waste stack__ 21 With water-oloset drains 10
Permissible number on branches. .. 16 With yoke-vented branch. T
Permissible nurmber on horizontal branches or stacks___.______. 15| Indirect connections ) T s
Fixture-unit ratings: For boiler blow-offs.. _ 22
e Of building drains and sewers_ ... .. 57 For drip Pipes. ... ..o 22
Of BXPULS .~ cme oo oo 15,35, 27 For overflow pipes. ________._____.____..__ .18
letg{ :Small DUlAIDgS . oo 4 gor steam cxhaust. .. ... )
: . o waste pipes._.......__. - 22
At base of main vent. .. 20,60 | Tngircet waste pipe, definition - 7
Installation of ... i - W) Trqirect wastes. . oo 122,62
Number on horizontal br - 20 To discharge into open AXLUIeS_ . - oeroeoooooooomae 22
Plumbing, defimition. ...._.......oiiiieoen ! 8 | Indircct waste connections:
QUAlIEY OF oo oeaan 4,45 ACCOSSIDIILY OF . - .o oo et 22
Replaced, inspections or tes bneeded_ - ... 24 Location of .. ............. 22
Requirements for. ... 14| 1hqustrial sewape, definition. - 27
With integral traps, size of drains for- ... ... 12| Ynsanitary conditions 22
Flanges, floor....._ ... - 14,31 ) Thspection. . oonn . 23
Flashing of vent terminals._ 22 And tests.. ... ... 23
Flashings, roof. ... 12 Belore covering work. . _.__________. - 24
Flat-bottomed fixtures: Not rcquired.. B 24
Drains for__.. 62 Of garages. ... .—.—ooooooo Ty
Vents for of stable yurd drains._ ... ... .- 24
Flood level: Of Stables. .. o oo oo 24
Definition. ... Pritplpr e Aot S iaiptuinieine it Installation:
Of highest fixture, distance of vent connection above... -- Inspection of - oo —oooe._ . 23
F}oor gonpections Of fixtures Ionu
Floor drains.._..___ ining__ .
Size of trap and drain for_ . . .on 12 lmeg{af)’t{,’n §-eo - B
Floor flanges. .o 13
Flow, relation of, to pipe diameter________.__ ... 40 Cirease, omission of ]
Flow'eharts_ .. . ... 36-39 Not prohibited. ._...__.._... 32
Application of__ 40 oil 13
Flush valves: - o
Pixture-unit value of . ____ ... 40 fin 8
Size of supply outlets for... - 14| 1hterconnection:
Food receptacles, waste pipes from. See 22 DERDILION . - - - o oo e e oo e e
Freezing, protection from. ... ... 10,13, 14 Prohibited ... T
Friction loss in valves and fittings, allowance for.__.__.._....._.... 41 | tnterval, branch, definition. ... .
Frost elosure of vents. ... 22 | Tron, sheet....._ T
Frostproof closets o ooooomomnoaooos -- Y| Jron-body ferrules_ . .l LIl LIl
G ¥
s i
Gar?'gaespecmn of 24 | Jointing ecompoundsfor vitrified-clay pipe. ... ... 31
Tests of. 24 | Joints: .
Garden-hose conneetions, water-demand estimates for_____..____._. 44 And comnections ... 11
Gaskets Calked. oo 1
General regulations. Cast-iron and other piping. ... 11
Grade, definition 7 Cast-iron pipe - 11
Gravity flow. See Nonpressure drainage. Cemented . o 1
Grease interceptors 13 Clay PIPe. oo e 11,31
Omission of .___. 28 Conerete DIPe. ..o -acmemmmemee et 11,31
Ground-water supply 33 Copper-tubing. .o 11,32
Group venting. ..o oas 19, 58 EXDADSION. - oo 12
GTOUD VOIIES o o o o et oo 19 Hot-poured ... -« oo e 11,31
DefNItION - oo e e e 7 Hub-anad-spigot. .. oo 1
For lavatories and bathtubs. ... ... 59 Lead and other piping. - oo 12
Permitte 19 QUNA _ oo e 12
Sec also Circuit vent; Dual vents. SereWed - e 11
N Gutters: Bl e 12
( i} Capacity of. 54 Mightness of . .- e eiiaaccm————- 11
J Material of _ 17 Vitrified-clay pipe - - oo o i memcmm—aan 11,31
Ny Outlets of .. b5 wf.;gatnght on combined seweraze system. . ... ig
- Jumpover. See Return offsets.
Horizontal branch: K
Capacityof...._..._. 15, 16 | Kitchen sinks:
Circuit and loop vent 20 Fixture drains of ... o iiieieceecaaa 60
2 Connected to soil stack . 19 Private, fixture-unit value of_ _ 15,40
Connected to water-closet drain. _.____._.... 18| ° Public, fixture-nnit value of_ _ 40
Definition____ ... 7 Size of tmp and drain for. . 12
Fixture-unit value of. 48, 49 Ventingof. .. ___.____.._ - 19
SHZE O e e mmmmemcmmmeeameeeca—eeean 16 Water-demand estimates for. ..o amaaamaon -4
Size of, for circuit and loop venting. .. 20 | Kitchen-sink trap, venting of_ .. _..en oo cccamcamaaaaoes 19
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Labor for inspection and test. _.___. e - 3
Laundry trays:

Fixture-unit value of. 40
Private, fixture-unit value of. - 15
Size of supply outlets for...._ - 14
Size of trap and drain for_____. - 12
Water-demand estimates for_ ... ... ...l 4
Lavatories:
Fixture-unit value of . . 40, 44
Group ventsfor_..__________ . 59
Private, fixture-unit value of . . . 15,40
Publie, fixture-unit valus of .. . -. 15,40
Size of supply outlets for_... ... 14
Size of trap and drain for._ ; 12
Ventingof trapof. . _________ 19
Water-demand estimates for. - 44
Lavatory supplies, air gaps for.____ 34
Lawn sprinkling, water demands for. - 45
%ay(—]outs for residential plumbing. - .. .. 59-61
ead:
And other piping, joints between__.______._______..________.____ 12
Calking e 10,31
PP e e 10, 30
Pipe, distance from floor_ ... .. .- 14
Piping in water-supply lines_. _____.__.__._ ... __._.....__ 14
Salts, PolsOnous - - . .. e iicdimecmaaa 14
Sheet__ _________________._.. ---- 10,31
Trap, distance from fioor. . . 1
Lead Industries Association ... Lo 31
Leaders:
Connectionsof gutters to. ..o eeeeoeiaoo 55
Definition.__.._...._._..___ 7
Inside, material of .. ..___ 17
Inside, separate tests of_ __. 24
Material of . ._...___.__._ 17
Outside, material of_____.. . 17
Outside, protection of . 17
Sizeof ... 17, 55
Size of, for given roof area.. 17
Testof - oo e 24
Traps, need not be vented____._____... 22
Leaks, no inspections and tests after repair of_ 24
Length developed, definition..__..._..____. 7
Loads, AeSiBN. ... .. ieeiaaceceeeeos 48
Loop vent...... 20
Definition_ 7
Sizeof ______.__..._. 21
Loop venting, limits of . _ . iiiiiciaaae 20
Low-cost housing, plumbing for 58
Machinery, electrical, protection of ... ..o oo 10
Main:
Definition________________iiaen 7
Water, definition 9
See also Building main; Water main.
Main vent:
Connection of relief vent to. ... . eceicaiaiooo. 21
Definition. See Vent stack.
Fixtures at base of ___ . ____ .. 20, 60
Required._.._.._ 18
Slze and length of._ 21
Maintenance_ _..___.....

Malleable-iron fittings._ _.__._____._..__
Manbholes for underground traps and cl
Material:

Of building sewer. ..o

Of leaders and gutters -

Of soil and waste pi

Of underground but dmg drain._

Ofvents. ... ..

Of Water PIPeS. oo e
Materials:

Defective. .
For test of system.,
Identification of . _
New, for repairs__
Qualityof .. . ..
Quality, weight, and thickness of
Specifications for .. . ...

Standards (Or. . .. ccmceccicecaan

Metals. See name of specific material.

National Bureau of Standards. .- 29,45
New materials for repairs. - - 24
Nipples, soldering._ ... __...__.______....._ .. 1131
Noises, reduction of . .. il 43
Nonpressure drainage:

Building drain capacities in. ... .. 49

Defimition .. .. dae i 8
Notice:

Of defective plumbing_ - aeioaan 22

Of insanitary plumbing_. 22
Notification for test. .. e aan 23

o Page
Obstruetion todrainflow.____.___ ... 9
Office building, water-demand estimates for._ 44
(0573 £SO - 15
Above highest horizontal branch. 15
Below lowest horizontal braneh ... ... ___ 15
Definition. ... ... 8
Double. ...l 15
Double, definition_..._...____._.._._. 7
Relief ventsfor_. ... 21
Return..____ .. 15
Return, definition_ 8
Sizeof .____..... 15
0il mterceptors,,,_,._.___A__.___._...ﬂ_.____. ....................... 13
Open fixtures :
Exhaust plpes to discharge into__._...._.._____... 22
Overflow pipes to discharge into_ 22
To receive indireet wastes. 22
Opening, effective, definition._. - 7
Openings, closing of, in tests._.._._____.__. .24

Outbuildings used for human habitation___
Overflow, fixture. . _____. ... __._. 14

Ovezflow pipes.. . - 14
Conneetions of - _..___........._._. O 18
From water-supply tank, discharge of I 22
To discharge into open fixtures. . ... I 22
To discharge outside the building.__ R 22

Overrim water supplies, a8ir gaps for_ ... ... _...... 34

Owner: -

To be notified regarding test. . .. ... 23
To receive final approval certificate. ... ______.__________ 24
P
PacKinE - e mremmcemaaccoo

Pantry sinks, size of trap and drain for
Paved areas, drainage of .. ... ..
Pedestal urinals. See Urinals.

Percolation test of soil. .. ... . 28
Permit, inspection to assure conformance o 23
Pipe:
Actual and nominal diameters of . _
} £

Drain, estimating size of._....
Dramage separate tests of. .
Drip, indirect connections for__ ..
Effect of corrosion on capacity of
Flow chartsfor_._._.__.______.__
Ice box waste..._._______
Indirect-waste, definition
Protectionof ... ......_._
Reuse prohibited.._ .. ._....
Sanitary system, material of__.
Sewer, eoncrete________._____
Size of, changes in. __
Size of, definition___.______..______
Soil and waste, for sanitary systems._
Specifications. ... ... ...
Vent, separate tests of ___.._......_
VVater-dlsmbutmg for small buildings.
‘Water-: supp]y, determining sizes of . _ __
Wrought-iron
See also Cast-iron; Clay pipe; Concrete pipe; Exhaust pipes;
Lead; Overflow pipes; Piping; Soil pipe; Tubing; Waste pipes;
Water pipe; Water-service pipe.
Pipe clean-outs. .
Location. ...
Pipe size:
Changesin._...____..__.......__..
Definition._ ..
Economical .._.__.____.._.__._.
Examples in estimating____
Flow chartson.._.....___.

Reduetionof. ... . L. 12
Piping:

Installation of .- ... 9

Repairs $o_ ik 2%

lans:

For building drain, submittalof .. ... ... . 16

For building sewer, submittal of._..._ ... . ... __.._ 16

For drainage system, submittal of ... _____ __.______.___.________ 16

Inspection to assure conformance to._ ... ..__.__...._._.___ 23
Plumber:

To deliver final approval certificate toowner. .. __._._ .. _._____ 2%

To furnish necessities for inspection and for test. . .. _........... 23

To make notification for test_._____. ... ... ... ... 2

To make tests e iaamaman 23
Plumbing:

Definition___ ..o 8

Fixtures, definition_______. 8

Fixtures, requirements for. 14

System, definition. ... ....._.... 8
PondS . e iemmn 14
Pools:

Deflnition. ... e

Swimming.__.______. oo 14, 46
Power for test of system _ _________ e e-. 23
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Prefabricated plumbing
Pressure:

In SOk tests. e cmcem e ane 24
Inwabertests. ... o 23,24
________ lg

Tlustration of application of rules for 53
Primary branches:
Capacity of. 16
Connection of vent stack to._ 18
Definition._ .. _._...___ - 8
Fixture-unit rating 48, 49, 52
Sizeof ... .. .. 16, 54
Private sources of water supply___. L. 13
Prohibited:
CONDOCHIONS . - e oo e e e et e e 9,14
Fittings.____ 9
Fixtures..._...__
Intereonnections
Traps.._._._...
VS . e
Prohibition of:
Greasy Wastes. .. Ll 20
Reuse of pipes or fittings__-.__ - 14
Use of chemical mixtures in tests. _ - 24
Projecting walls, allowance for, in roof drainage. ... .....-..._.__ 56
Protection:
From backfoW .- e cme e mmm——aac——— 13,34
From corrosion._. ..., 10
From freezing____. . 10,13,14
From frost closure . ______._ ... ... 22
Of electrical machinery . ... i emciasemn—iaaeoae 10
Of outside leaders. 17
10
10
18
__________ 18
_______ 13, 28, 46
__________ 10
Public gutters, storm drainage into. .. e aeaaallill 16
Public sinks, size of trap and drain for. .. ... ... 12
Purity of water. 13
. Q
Quality:
Of AXbUres._ - e 14,45
Of materials_
Of water._.__

Reduction of pipe size.
Refrigerator waste pipes.
Refrigerator wastes:

Clean-out for___ . cecca_ 22
Size of__.._ 22
Praps fOr. e iaeaeaan 22
Regulations, general ... .. . . .. ... 9
Reinspeetion . . .. .o iiiimeeaeiaiaaes 24
Relief valves, location of .. .. ... . L iiiiiieieoaaaa 14
Relief Vents. .. o acmeccmaaeaos 19, 58
Connected tomain vent__ ... e aaaiol 21
Connected to stack vent._ ... . .ioceoeiiiaaoal 21
Definition. .. iiameeeeicoaaeas 8
For flat-bottomed fixtures. ___ ... ... . 20
For OffSetS. - o oo ceeceame e 15,21
From water-closet branch drain.__._____ . ... __ 19
Location of. ..ol 18
On horizontal branch.________ ... ..l 20
SiZ€ Of e ee—anem—ana 20, 21
Renotification fortest_ ... . 23
Renovation of plumbing system . _ .. .. ceeiaiaaiaeaiiaan 22
Repairs:
Calking not acceptable_ . ... .. 24
TO PIPINE . o e 24
To plumbing SYstem - - ..o aacaiemcaaamane 22
Replacement. ... .. e 22

Inspections or
Of defective material.
Of defective work....
Resealing traps, vents for__
Reservoirs, protection of . __
Residential plumbing lay-outs.
Responsibility for meeting tests.
Retesting
Of drainage-system sections_
Return offsets_ ...
Definition
Reuse of pipes or fittings prohlblted

Riser:
Deflnition 8
Size of 45
Roof, relation of vent terminals to 22

Page
Roof area:
Defined. .. ._. [, ——e 17
For semicircular gutters 55
Sizes of building drains and sewers for given. - 57
Sizes of leadersfor_____________.___.__.___ —- 17
Sizes of storm sewers and drains for__ I 17
‘Roof eonnections, testsof _____ .. 24
Roof Arainage . - e ea 16, 55, 56
Roof flashings. — . . ool 12
Roof gutters, material of . ... 17
Room ventilation.._.___.._.. . 14
Round joints - 12
Rules for determining sizes of water-supply pipes. ool 42
Rul«Ias for applying section 807(c), part II, and table 807(0) 111, part
................................................................ 49
Rules for applying section 807 (d), part II, and table 807 (d), part
................................................................ 53
S
Sand intereeptors. - .o oo o 13
Definition_ .. . aa_ 8
Sand trap. See Sand interceptors.
Sanitary branch of combined drain, size of. ..o C.ocieaneoiaaiaoos 17
Sanitary drain to be separate_ _________ .. ... ______. 17
Sanitary sewage, definition____ ... ... 27
Sanitary sewer. ..o 14
Definition . . ... e ieidciramaaaas 8
System, connection of subsoeil drain to__ ... ... ... 18
Sanitary system pipes, materialof .. _____________ ... _. 14
Sanitary-drainage system: air-pressure test of .. _.__.____________._. 23

Smoke test of ... .. ...
Sereening of vent terminals.__
Screwed fittings.
Screwed joints____.
Screwed pipe, cast-iro
Sealing of vent terminals..
Seals, trap. See Trap seals.
Secondary branches:

Capacity of
Computing capacity of ..
Definition_...___...._.
Fixture-unit rating of . _
Sizeof. . ...
Scctions of drainage system, tests of_
Septictanks . . ... ..
Defined
Service sinks:
Fixture-unit value of . . ...l

Public, fixture-unit value of_ ST

Size of trap and drain for____ B 12

Water-demand estimates for R 44
Setting compound. .. S 11,81
Sewage, definition__ N 27
Sewage ejector, fixture-unit value of. _ 15
Sewage purification. ... 27
Sewage treatment:

efined._ - . .- 27

Plant....__. . - 27

Plant, definition. 8

Plant, design of .. ... 27
Sewer: .

Building, definition. 6

Combined, size of__.. 17

Combined sanitary-and-storm street 17

House. See Building sewer.

Sanitary 14

Sanitary, definition. .- . ...l R 8

Storm, definition._ . ______._ . ... ___ - 8

storm, sizes of, for roofareas. ... ... .. ___ R 17

Typesof.-.._._........_. .7
Sewer pipe, concrete... R 29
Sewer system, sanitary, connection of subsoil drain to - 18
Sewerage system, combined, tobeclosed_.___ ... _._._____._._..__. 18
Sheet:

Copperand brass. ... ... .

Iron and steel, zinc-coated . .

Lead ._.....

Shower drains__.
Shower head:
Fixture-unit value of ...........................................
Private, fixture-unit value of .. ‘
Public, 'fixture-unit value of. -
Water-demand estimates for_. .. ... ... .. _______
Shower stall:

Size of trap and drain for 12

Trap, venting of __ 19
Shut-offs, location of. 14
Side vent:

As relief vent.. 21

Definition. . .o eecmea e 8

Sill cocks:
Size of supply outlets for
Water-dermand estimates for.._.._._.__..__.._
Simplified Practice Recommendations.
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Sink trap, venting of . _______ ... 19
Sinks:
Size of supply outlets for. 14
Size of trap and drain for._ 12
See also Kitchen sinks; Service sinks,
Size of pipe and tubing, deflnition. .. 8
Slipjoints.__._.._______. .. e e e ——— e 12
Small buildings, water-demand estimates for__._____________.______ 44
Smoke test e e o A= e e m 62
Final 23
Of defective plumbing________ ... .. 24
Of sanitary-drainage system .. _._. ... .. o _oo_....___ 2
Of vent system . _.._._. 23
Pressurein_.__._._ A
Soil, percolation test of . __________ .. 28
Soil and waste pipes for sanitary systems_ _._____.__...._.__.___._.. 14
Soil pipe:
Cast-iron

Estimating size of .
Materialof ________.
Minimum sizes of
Separate tests of . __

788 Of - - . e e e ———————
Soil stack:
Capacity of el 15
Connection of horizontal branch to_ . _.._....._________.._._.... 19
Connection of vent stack to.. ... ... ... ..o ._.._ 18
Fixture-unit rating of ._____ ... .. 47
Independent connections to. _ ... _______ . ....__________ 19
Minimum size of . ____ ... 15
Number of fixture unjts on 21
Number of offsets on____.. 15
Size of, as related to miain v 21
To be vertical . i 15
Venting of . e 15,18
Soldered fittings . e 11, 21,32
Soldering bushings. . ...
Soldering nipPles. - .. i e 11,31
Specifications:
ederal i 10, 27,29
i 10
10
Inspeetion of. - . L iiian 24
Need not be tested. .. .. ... iiiiaea.- 24
Tests of e 24
Used for human habitation. . _.____ .. ... 24
Stacks:
Deflnition. .. aeaa 8
Multiple, eapacity of . ... ... 18
Size of, above offset .. . .. elll 15
Size of, below offset_. . . .. 15
To be vertical. ... - 15
Venting of .. o mmaaeaes 15
Stack-vent:
Connection of relief vent to. ... ___ ... _________._..... 21
Connection to vent stack. . ... .o ... 18
Definition. . ..o e 8
In dual capacity ... iiciiciea. 19
Required .. e cceiceol 18
Size and Jength of . L. oo cieeam—m—————— 21
Stall urinals. See Urinals.
Standards:
Accepted. . . iicieaeeas 27
Accepted, definition.__. 6
For materials.._._...._... ... 10
Steam exhausts, indirect connections for. ... ..oeeeocconn.. U 22
Steel:
PIDe. e 10, 30
Zine-coated sheet. ... icceaeann 13,31
Sterilizers:
Indirect conmectlons for_.______ .. .. ... 62
Waste Pipes from. . ...t ieiecaceaaa 22
Stills, indireet connections for...__ ... ... ____._____.. 62
Stoppages, no inspections and tests after removal of ) 24
Storage tanks, protection from freezing_ ... ___. 13
Storm branch of combined drain, size of. 17
Storm drain_. - 16
Definition. 8
Size Of . e 17, 55
Sizes of, for roof areas. . . ... ..o iaeeiceicoiol 17
Traps 16
Storm drainage to discharge into pu 16
Storm sewage:
DO o e 7
Estimated rateof flow_ .. ________________ . ... 17
Storm sewer:
Definition. - ... e . 8
Sizes of, for roof areas__________ - 17
Storm-drainage piping system, closed. - ...oeooo oo aiaaaean 18
Strainers:
R 2 T S
Gutter, area of ... _......_._...

Struetural members not to be weakened
Subdrain, building or house, See Building subdrain.
Subsoil catechbasin trap need not be vented ... .o._oo..o-

Definition_.__________________________.___ 8
Material of . ____ 18
Tobetrapped.___....._.__.._____._. 18
Substitute tests_____...______.__.._______ 23
Sump pump, fixture-unit valueof. __.____________________.________ 15
Sumps______..... e e e 16, 18
Supply outlets, sizeof. . ___.___..__ e 14
Supply tanks, overflow pipes from. 18
Supports. .ol 9,12
Surface water, protection of water supply against._ _ 13
Swimming pools_______ ... ________________ .- 14,46
Symbols, plumbing. ... 25
System, plambing, definition...__________________________ . ________ 8
T
Tanks: .
Expansion, overflow pipes from__.._______________._______.____ 18
Recelving_ ... . " 16, 18
Storage, protection fromfreezing..____._. ... _____.___.____ 13
Supply, overflow pipesfrom__._______ ... _______________._____ 18
Water, protectionof .____._._______ .. . _________. 10
Water-closet, size of supply outlets for______________..._________ 14
Water-supply, discharge of overflow pipefrom__________________ 22
‘Water-supply, protection of . _.__...._____________.______________ 13
Temperature of water entering building-drainage system. _ 22
Temporary toilet facilities 22
Test, fimal ... ... 23
Approval certificate of 24
Of whole system. .. __._ ... ... 24
Tests:
Adjustments following_ ..o 24
Air. See Air tests.
Adir-pressure. See Air-pressure test.
Before covering wor 24
Change inorder of .. ... . ooooicaooooioo 23
Closing of openingsin. .. ___._______.__._ .. _..___.____.___ " 23, 24
Combined. ... i 24
Equipment, material, power, and labor for. . ___________________ 23
Inspectionsand_.__________.____ .. L . ______..._. 23
Made by plumber____..._.._______ 23
Modification of. .._______..________ 23
Notrequired. .. ________.__________ 24
Not required forstables. ... .ueeioieen 24
Notifieation for__..._____ ... - 23
Of building drain..._____ ... ... ___ 24
Of building sewer___. _______._______________. ... 24
Of defective plumbing.___ . ____________.________ .- 24
Of drainage piDes... .. . ... 24
Of drainage SYSteImM. ... ..o e 23
Of drainage system sections_________________________..______ 23
Of garages e 24
Of inside leaders_.___.... 24
Of leaders. .. __...___... 24
Of outbuildings__....____ 24
Of roof connections. . 24
Of s0il PIDeS. oo 24
Of stables. ... . .. 24
Of vent pipes.. ... ... 24
Of waste pipes._.____.___ ... ___...___._____._. 24
Of water-supply system. .. ________.______.__..____.__._.._ 24
Of yard drains________.. i 24
Required 23
Separate. See Tests, scparate.
Smoke. See Smnoke test.
Substitate. ... ... 23
Use of chemicals in, prohibited. .. . _.______ ... __________._ 24
Water. See Water tests.
Written approval of. __ . .. ... 24
Tests, separate. . ____________ 24
Of building drain________ 24
Of building sewer...__... 24
Of drainage pipes_____.._. 24
Of inside leaders._...._.. 24
Of soil pipes.._.... 24
Of vent pipes...... 24
Of waste pipes. ... 24
Of yard drains....._____. 24
Permitted__ . __.__.__________ 24
Tightness:
Of joints and conmneetions. ... ... ... ..ol ... 11
Tests fOr e 23

Time required:
For air tests

Toilet facilities, temporary.
Toilet-room ventilation.____
Trap clean-outs..._.._. .
Trapseals_.. ... ________
Definition.
Depthof .. __ .. ... ___.......
Protectionof ... . ...

Trap weir, distance of back vent from

Traps:
Aceessibility. . s el 13
And clean-outs . 12

Definition. .. 9
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Traps—Continued.
Distance of, from vent
For more than one fixture.
For refrigerator wastes__.
For storm drains__..
For subsoil drains.
Installation..
Location of._
Not requiring vents_
Prohibited_________.
Quality and workmanship.
Required for subsoil sumps.__
To be self-cleaning..___
Types and sizes of .
Venting of__
Vents for rese

See also Interceptc

"Trap-standard fixtures, number permissible on horizontal branches. .

Treatment plant, sewage, definition
Trough urinals, size of trap and drain for
Tubing:

Copper. .-
Copper, actual and nominal diameters of
Copper, joints. . ... ____._..
Material of . _

Size of, definition

.

Uncovering of work not inspected, tested, and approved. .__________

Underground traps and clean-outs, accessibility of .._..

Unions e

Unit vent. See Dual vents.

Urinal flush valves:
Fixture-unit value of_ _
Size of supply outlets fo

Urinals:

Fixture-unit value of - . ...
Flush valve, fixture-unit rating of. . .
Pedestal, fixture-unit value of ___ ______________...
Pedestal, number permissible on horizontal branches. .
Pedestal, publie, fixture-unit valueof ._____________
Pedestal, size of supply outlets for. fiush valves..
Size of trap and drainfor. . . ______.__________
Stall, fixture-unit value of .........._..
Stall, public, fixture-unit value of . _______.
Stall, size of supply outlets for fiush valves.
Stall, size of trap and drainfor__._______.
Trough, size of trap and drain for__
Wall, fixture-unit valueof.. ... .
Wall, publie, fixture-unit value of.._.___
Wall, size of supply outlets for flush valves
Water-demand estimates for,

Valves:
Allowance for frietion loss in________ ...
Back-pressure, for subsoil drain__
Backwater__________.....__._.__.
Flush, fixture-unit value of . ___
Flush, size of supply outlets for._
Rehef location of
Replaced, inspections and tests of, not needed for__

Vent pipes, separate tests of. __

Vent stack: .
Connection to soil stack .. _______......______..
Connpection to primary branch.
Connection to stack-vent.__.__
Connection to waste stack_
Definition_ ... . ...
Required._________
Size and length of . __
To terminate in npnn air

Vent system:

AQr-pressure test of- .- oo
Smoke test of ...

Vent terminals:

Alterations to. . ... Ll ceeoial.
Downward opening of.
Loeationof . ______ .. ...._._..._.

Location of windows in relation to existing
Screening of.
To be calked. ..
To be fashed..
To be sealed

Ventilating openings, relation of vent terminals to.

Ventilation_ ... .

Venting:

Group. ... ...
Limits of circuit and loop. .
Of bathroom groups_..
Of bathtub trap

Of corbination kitchen-sink-and-tray.
Of kitchen sink__._._______._......_..__
Of kitchen-sink trap_._...._._.

Of lavatory trap.....
Of shower-stall trap..__
Of soil and waste stacks
Of soil stacks_ _........
Of waste stack. ..
Vents and ..

13 Vltr}ﬁed clay pipe..

Vents:

And venting,

Back. See Back vent.

Between interceptor and fixture traps.... :
Branch, definition_ . ... e
Circuit. See Circuit vent.

Definition

Distance of trap from
Dry, definition. .__._..______._._.
Dual. See Dual vents.

Dual relief. See Dual relief vents,
For flat-bottomed fixtures
For resealing traps.
Frost closure of ..
Group. See Group
Location of - . e e
Loop. See Loop vent.

Main. See Main vent,

Material of
Not required_
Prohibited....
Relief. See Reliel vents.
Side. See Side vent.

Traps not requiring
Unit. See Dual vents,
Wet. See Wet vent.
Yoke. Se¢ Yoke vents.
See also Stack-vent,

14 | Wall hangers_ ... e

Wall urinals. See Urinals.

44 | Walls, allowance for projecting, in roof drainage.__.____.____________
40 ‘Washbasin:

15 | Washroom lavatories
14 | Waste, continuous.

Private, fixture-unit valueof _________________ . _________.__
Public, fixture-unit value of . .

12 | Waste pipes:

19 [ Water-cooling devices, waste pipes from

40 Definition._ .. ...
15 Estimating size of ..
14 From food receptacles. _
12 From ice boxes.___
12 From refrigerators.
40 From sterilizers__..
15 From water-cooling devices
14 From water-heating devices .
44 From water-operated devices
From water stills. _.._.._.___
From water-treatment devices.
Indirect, definition._._______
41 Indirect conneetlons to_
18 Material of . _.......
13 Mmlmum sizes of .
40 Separate tests of
14 Sizes of ...
14 S0il and. . .. ..o mn
24 | Waste stacks:
24 CapaCItY Of - e
Connection of
18 Fixture-unit ratings of _. ..
18 Minimum size of ..o ...
18 Number of fixture nnitson. ... _____________.____._
18 Number of offsets on_ . .. ...__..___...______..
9 Size of, as related to main vent_____..___._..____._
18 To be vertieal . ... . ... ... ...
21 Venting of. . ..o .
18 | Waste water, cooling methods for__.._____._.__.______._ ...
Wastes:
23 Acid or chemieal. ... ... ... ..ol
2 See also Indirect wastes: Rerngerator wastes.
Water:
22 Quality of
22 Quantity of.
22 Temperature of, entering building-drainage system
22 Used in drainage-system tests....___._ ... .. __......_.....
22| Water closet:
22 Branch drain, relief vent from . . _ ... ..o oooiiaoaa_
22 Drain, connection of horizontal branch to....___.
22 Dram, independent connections with ____...____._.
22 Fixture-unit valueof . _.___...__.._..
14 Flush valves, fixture-unit valuc of
Flush valves, size of supply outlets for. ..
19 Flush tanks, fixture-unit valueof .. .. ..._..._....
20 Number permissible on horizonta! branches . _____.
10 Private, fixture-unit valueof......___..._.__._..._.
19 Public, fixture-unit valueof . _______ ... _________.
19 Size of drain for-.. ... ... oee...
19 Tanks, size of supply outlets for_ .. _.._..........
19 Water-demand estimates for.. ...

19 | Water-distributing pipes for-small buildings.. ...__..

15 | Water-hammer .. o e eiian
18 | Water heaters, domestic, size of supply outlets for__.
18 Watcr-heating devices, waste pipesfrom_______.._.__

18 | Water lift, discharge of exhaust pipes from____ . icmmmceeaacaanan
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Water main, definition.._......
Water-operated devices, waste pipes from
‘Water pipe, cast-iron_.___.
Water piping, material of __
Water seal, See Trap seals.
Water-service pipe:
Deflnition__.
Sizeof ... _._. ..
Water stills, waste pipes from
‘Water supply:
And distribution
Demand, estimating for___......_....
Demand, estimating for continuons._.
Pipes, determining sizesof __.___________ .. ____._
Pipes, rules for determining sizes of ... ... . . _.__.__.___...
Protection of . _ .
System, air-pressure test of..
System, definition..__._.
System, tests of...___
System, water test of

Tanks, discharge of overflow pipe from._._______________._...__ 22
Tanks, protection of __ ... e 13
‘Water tanks, protection of. 10
Water tests:
Of drainage system. _ 23
Ofleaders._.._.. 24
Ofroof connections. .. ... . ieccmoaan 24
Of water-supply system __. ... iimiaooioo 23
B w0 -5 « 23,24
Time required for .- 23,4
Watertight joints on combined sewerage system. ._ ... ........... 18

Water-treatment devices, waste pipes from_ .. eeaee-. mdmmmm—commann 22
Wet vent:

Definition._______. 9

Prohibited. e 22
Windows:

Location of, in relation to existing vent stack . _____..__._._____._ 22

Relation of location of vent terminals to - 22
Wiped joints......_...._._.____..__.._. 12
Wooden plugs prohibited 12
Work:

Covering of e 24

Defective. . 24

Uncovering if not inspected, tested, and approved.._.. . 24
Workmanship. - 10
Workmen, toilet facilities for ... .. ... - 22

Written approval of tests..
Wrought-iron pipe

‘Yard drains, separate tests of
Yards, drainage of
Yoke-vented branch, independent conne
Yokevents_ ... ... __
Definition

WasnuingTon, October 4, 1940.
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