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AMERICAN WATER WORKS ASSOCIATION

REPORT
OF

Committee on Water Works Standards
ON

SPECIFICATIONS FOR CAST IRON 

WATER PIPE

American Water Works Association :

GENTLEMEN—Your Committee on Water Works Standards has 
devoted about all of its efforts the past year to an attempt at standard
izing the several specifications for cast iron water pipe, so as to produce 
if possible a single specification for such material that can be agreed 
upon and adopted by all of those who buy and use water pipe, and all 
of those who manufacture and sell such pipe.

We can hardly hope that the specifications and tables which we 
herewith present will be universally adopted without some debate and 
perhaps some slight modifications, but we feel, from careful comparisons 
and close examination of the principal standard specifications, numbering 
three, now in existence, that we have at least produced a reasonable 
result, and one that can be adopted, as it now appears, not only without 
any loss, but also with mutual benefit to all concerned.

Respectfully submitted,

CHAS. A. HAGUE. Ch.irm.n.
THEODORE A. LEISEN.
W. D FRENCH.



AMERICAN WATER WORKS ASSOCIATION

STANDARD SPECIFICATIONS FOR CAST IRON 
WATER PIPE AND SPECIAL CASTINGS.

Description of Pipes.
Section i. The pipes shall be made with hub and spigot 

joints, and shall accurately conform to the dimensions given in 
Tables No. i and 2. They shall be straight, and shall be true 
circles in section, with their inner and outer surfaces concentric, 
and shall be of the specified dimensions in outside diameter. 
They shall be at least 12 feet in length, exclusive of socket. For 
pipes of each size from 4 inches to 24 inches in diameter, inclu
sive, there shall be two standards of outside diameter, and for 
each larger size four standards of outside diameter.

Four pipes from 4 inches to 16 inches in diameter, inclusive, 
one class of special castings shall be furnished with all classes of 
pipes, made from Class D pattern. For pipes from 18 inches to 
24 inches in diameter, inclusive, Class P> special castings shall be 
furnished with pipes of Classes A and B ; and Class D special 
castings with pipes of Classes C and D ; the former to be stamped 
“AB” and the latter to be stamped “CD.” For pipes 30 inches 
in diameter and larger, four classes of special castings ^hall be 
furnished, one for each class of pipe, and shall be stamped with 
the letter of the class to which they belong.

All pipes having the same outside diameter shall have the 
same inside diameter at troth ends. The inside diameter of the 
lighter pipes for each standard outside diameter shall be gradu
ally increased for a distance of about 6 inches from each end of 
the pipe so as to obtain the required standard thickness and 
weight for each size and class of pipe.

Pipes whose thickness and weight are intermediate between 
the classes in Table No. 2 shall be made of the sa^ne outside 
diameter as the next heavier class. Pipes whose^thickness and 
weight are less than shown by Table No. 2 shall be made of the



same outside diameter as the Class A pipes ; and pipes whose 
thickness and weight are more thai^ shown by Table No. 2 shall 
be made of the same outside diameter as the Class D pipes.

Allowable Variation in Diameter of Pipes and 
Sockets.

Section 2. Especial care shall be taken to have the sockets 
of the required size. The sockets and spigots will be tested by 
circular gauges, and no pipe will be received which is defective in 
joint room from any cause. The diameters of the sockets and 
the outside diameter of the bead ends of the pipes shill not vary 
from the standard dimensions by more than..06 of an inch for 
pipes 16 inches or less in diameter; .08 of an inch for 18-inch, 
20-inch and 24-inch pipes; .10 of an inch for 30-inch, 36-inch and 
42-inch pipes; .12 of an inch for 48-inch, 54-inch and 60-inch 
pipes.

Allowable Variation in Thickness.
Section 3. For pipes whose standard thickness is less than 

1 inch the thickness of metal in the body of the pipe shall not be 
more than .08" of an inch less than the standard thickness, and 
for pipes whose standard thickness is 1 inch or more the varia
tion shall not exceed .10 of an inch, except that for spaces not 
exceéüing 8inches in length in any direction, variations from the 
standard thickness of .02 of an inch in excess of the allowance 
above given shall be permitted.

For special castings of standard patterns a variation of 50 
per cent, greater than allotved for straight pipe shall be permitted.

Defective Spigots May be Cut.
Section 4. Defective spigot ends on pipes 12 inches or more 

in diameter may be cut off in a lathe and a half-round wrought- 
iron band shrunk into a groove cut in the end of the pipe. Not 
more than 12 per cent, of the total number of accepted pipes of 
each size shall be cut and banded, and no pipe shall be banded 
which is less than 11 feet in length, exclusive of the socket.

In case the length of a pipe differs from 12 feet, the standard 
weight of the pipe given in Table No. 2 shall be modified in ac
cordance therewith.

Special Castings.
Section 5. All special castings shall be made in accordance



with the cuts and the dimensions given in the tables forming a 
part of these specifications.

s The diameters of the sockets and the external diameters of 
the spigot ends of the special castings shall not vary from the 
standard dimensions by more than .08 of an inch for castings 16 
inches or less in diameter; .10 of an inch for 18-inch, 20-inch and 
24-inch pipes; .13 of an inch for 30-inch, 36-inch and 42-inch 
pipes, and .16 of an inch for 48-inch, 54-inch and 60-inch pipes.

The flanges on all manhole castings and manhole covers shall 
be faced true and smooth, and drilled to receive bolts of the sizes 
given in the tables. The contractor shall furnish and deliver all 
bolts for bolting on the manhole covers, the bolts to be of the 
sizes shown on plans, and made of the best quality of mild steel, 
with hexagonal heads and nuts, and sound, well-fitting threads.

« Marking.
Section 6. Every pipe and special casting shall have dis

tinctly cast upon it the initials of the maker’s name. When cast 
especially to order, each pipe and special casting larger than 
4-inch shall also have cast upon it figures showing the year in 
which it was cast and a number signifying the order in point of 
time in which it was cast, the figures denoting the year being 
above and the number below, thus :

1907. 1907. 19 °7-
I 2 3

etc., also any initials, not exceeding four, which may be required 
by the purchaser. The letters and figures shall be cast on the 
outside and shall be not less than 2 inches in length and J/jj of an 
inch in relief for pipes 8 inches in diameter and larger. For 
smaller sizes of pipes the letters may be 1 inch in length. The 
weight and the class letter shall be conspicuously painted in white 
on the inside of each pipe and special casting after the coating 
has become hard.

Allowable Percentage of Variation in Weight.
Section 7. No pipe shall be accepted the weight of which 

shall be less than the standard weight by more than 5 per cent, 
for pipes 16 inches or less in diameter, and 4 per cent, for pipes 
more than 16 inches in diameter, and no excess above the standard 
weight of more than the given percentages for the several sizes 
shall be paid for. The total weight to be paid for shall not exceed
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for each size and class of pipe received the sum of the standard 
weights of the same number of pieces of the given size and class 
by more than 2 per cent.

No special casting shall be accepted the weight of which shall 
be less than the standard weight by more than 10 per cent, for 
pipes 12 inches or ltffi in diameter, and 8 per cent, tor larger 
sizes, and no excess'Wbove the standard weight of more than the 
above percentages for the several sizes will be paid for. These 
variations apply only to castings made from the standard patterns.

Quality of Iron.
Section 8. All pipes and special castings shall be made of 

cast iron of good quality, and of such character as shall make the 
metal of the castings strong, tough and of even grain, and soft 
enough to satisfactorily admit of drilling and cutting. The metal 
shall be made without any admixture of cinder iron or other in
ferior metal, and shall be remelted in a cupola or air furnace.

Tests of Material.
Section 9. Specimen bars of the metal used, each being 26 

inches long by 2 inches wide and 1 inch thick, shall be made with
out charge as often as the engineer may direct, and, in default of 
definite instructions, the contractor shall make and test at least 
one bar from each heat or run of metal. The bars, when placed 
flatwise upon supports 24 inches apart and loaded in the center, 
shall for pipes 12 inches or less in diameter support a load of 1,900 
pounds and show a deflection of not less than .30 of an inch before 
breaking, and for pipes of sizes larger than 12 inches shall support 
a load of 2,000 pounds and show a deflection of not less than .32 
of an inch. The contractor shall have the right to make and break 
three bars from each heat or run of metal, and the test shall 
be based upon the average results of the three bars. Should , 
the dimensions of the bars differ from those above given, a proper 
allowance therefor shall be made in the results of the tests.

- Casting of Pipes.
Section 10. The straight pipes shall be cast in dry sand 

molds in a vertical position. All pipes shall be cast with the 
hub end down.

Thè pipes shall not be stripped or taken from the pit while 
showing^olor of heat, but shall be left in the flasks for a sufficient
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length of time to prevent unequal contraction by subsequent 
exposure.

Quality of Castings.
Section ii. The pipes and special castings shall be smooth, 

free from scales, lumps, blisters, sand holes and defects of every 
nature which, in the opinion of the engineer, unfit them for the 
use for which they are intended. No plugging or filling will be 
allowed.

Cleaning and Inspection.
Section 12. All pipes and special castings shall be thor

oughly cleaned and subjected to a carefet hammer inspection. 
No casting shall be coated unless entirely clean and free from rust, 
and approved in these respects by the engineer immediately 
before being dipped. *

Coating.
Section 13. Every pipe and special casting shall be coated 

inside and out with coal-tar pitch varnish. The varnish shall be 
made from coal tar. To this material sufficient oil shall btf added 
to make a smooth coating, tough and tenacious when cold, and 
not brittle nor with any tendency to scale off.

Each casting shall be heated to a temperature of 300° F. 
immediately before it is dipped, and shall possess not less than 
this temperature at the time it is put in the vat. The ovens in 
which the pipes are heated shall be so arranged that all portions 
of the pipe shall be heated to an even temperature. Each casting 
shall remain in the bath at least five minutes.

The varnish shall be heated to a temperature of 300° F. (or 
less if the engineer shall so order), and shall be maintained at 
this temperature during the time the casting is immersed.

Fresh pitch and oil shall be added when necessary to keep 
the mixture at the proper consistency, and the vat shall be emptied 
of its contents and refilled with fresh pitch when deemed neces
sary by the engineer. After being coated the pipes shall be care
fully drained of the surplus varnish. Any pipe or special casting 
that is to be recoated shall first be thoroughly scraped and cleaned.

Hydrostatic Test.
Section 14. When the coating has become hard, the straight 

pipes shall be subjected to a proof by hydrostatic pressure and,
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if required by the engineer, they shall also be subjected to a 
hammer test under this pressure.

1'he pressure to which the different sizes and classes of pipes 
shall be subjected are as follows :

Class A Pipe. . .*.................

20 Inch Diameter 
and larger. 

Pounds

$ 150................. yr. 200

Less Than 20 
Inch Diameter. 

Pounds
Per Sq. In.

300
Class B Pipe....................... 300
Class C Pipe....................... ........................250 300
Class I) Pipe....................... ........................300 300

Weighing-

Section 15. The pipes and special castings shall be weighed 
for payment under the supervision of the engineer after the appli
cation of the coal-tar pitch varnish. If desired by the engineer, 
the pi]>es and special castings shall be weighed after their delivery 
and the weights so ascertained shall be used in the final settlement, 
provided such weighing is done by a legalized weighmaster. 
Bids shall be submitted and a final settlement made up on the 
basis of a ton of 2,000 pounds.

1 Contractor to Furnish Men and Materials.

Section 16. The contractor shall provide all tools, testing 
machines, materials and men necessary for the required testing, 
inspection and weighing at the foundry of the pipes and special 
castings ; and, should the purchaser have no (inspector at the 
works, the contractor shall, if required by the engineer, furnish a 
sworn statement that all of the tests have been made as specified, 
this statement to contain the results of the tests upon the test bars.

Power of Engineer to Inspect.

Section 17. The engineer shall be at liberty at all times to 
inspect the material at the foundry, and the molding, casting and 
coating of the pipes and special castings. The forms, sizes, uni
formity ajid conditions of all pipes and other castings herein 
referred to shall be subject to his inspection and approval, and he 
may reject, without proving, any pipes or other casting which are 
not in conformity with the specifications or drawings.

Inspector to Report.

Section 18. The inspector at the foundry shall report daily
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to the foundry office all pipes and special castings rejected, with 
the causes for rejection.

Castings to be Delivered Sound and Perfect.
Section 19. All the pipes and other castings must be de

livered in all respects sound and<comformable to these specifica
tions. The inspection shall not relieve the contractor of any of 
his obligations in this respect, and any defective pipe or other 
castings which may have passed the engineer at the works or 
elsewhere shall be at all times liable to rejection when discovered 
until the final completion and adjustment of the contract, pro
vided, however, that the contractor shall not be held liable for 
pipes or special castings found to be cracked after they have been 
accepted at the agreed point of delivery. Care shall be taken in 
handling the pipes not to injure the coating, and no pipes or other 
material of any kind shall be placed in the pipes during trans
portation or at any time after they receive the coating.

Definition of the Word “Engineer.”
Section 20. Wherever the word “engineer” is used herein 

it shall be understood to refer to the engineer or inspector acting 
for the purchaser and to his properly authorized agents, limited 
bv the particular duties intrusted to them.
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TABLE NO. 1

HM0>Û40V— 0 83" -4

p----------------P»pt 12 0" ------------ H

(iencral Dimensions of Pipes and Special Castings.

Diam.
Inches.

Outside
Diam. of

.'T,.

Sockets.

Special
Castings.

Depth of

k.

Sockets.

Special
Castings.

A.

J
B.

4 A 1$ 4.80 5.60 5.70 3.00 4.00 1.50 1.30
4 C D 5.00 5.80 5.70 3.00 4.00 1.50 1.30
6 A B 6.90 7.70 7.80 3.00 4.00 1.50 1.40
6 C D 7.10 7.90 7.80 3.00 4.00 1.50 1.40
8 A B 9.05 9.85 10.00 3.50 4.00 1.50 1.50
8 C D 9.30 rO.OO 10.00 3.50 4.00 1.50 1.50

10 A R 11.10 11.90 12.10 3.50 4.50 1.50 1.50
10 C II 11.40 12.20 12.10 3.50 4.50 1.50 1.50
12 A B 13.20 14.00 14.20 3.50 4.50 1.50 1.60
12 C I) 13.50 14.30 14.20 3.50 4.50 1.50 1.60
14 A R 15.30 16.10 16.35 3.50 4.50 1.50 1.70
14 C-D 15.65 16.45 16.35 3.50 4.50 1.50 1.70
16 A B 17.40 18.40 18.60 4.00 5.00 1.75 1.80
16 C I) 17.80 18.80 18.60 4.00 5.00 1.75 1.80
18 A B 19.25 20.25 20.40 4.00 5.00 1.75 1.90
18 C D 19.50 20.50 20.40 4.00 5.00 1.75 1.90
20 A B 21.30 22.30 22.50 4.00 5.00 1.75 2.00
20 C—D 21.60 22.60 22.50 4.00 5.00 1.75 2.00
24 A B 25.40 26.40 26.60 4.00 5.00 2.00 2.10
24 C I) 25.80 26.80 26.60 4.00 5.00 2.00 2.10
30 A 31.60 32.60 32.60 4.50 5.00 2.00 2.30
30 B 32.00 33.00 33.00 4.50 5.00 2.00 2.30
30 C 32.40 33.40 33.40 4.50 5.00 2.00 2.30
30 D 32.80 33.80 33.80 4.50 5.00 2.00 2.30
36 A 37.80 38.80 38.80 4.50 5.00 2.00 2.50
36 B 38.30 39.30 39.30 4.50 5.00 2.00 2.50
36 C 38.80 39.80 39.80 4.50 5.00 2.00 2.50
36 D 39.30 40.30 40.30 4.50 5.00 2.00 2.50
42 A 44.00 45.00 45.00 5.00 5.00 2.00 2.80
42 B 44.50 45.50 45.50 5.00 5.00 2.00 2.80
42 C 45.10 46.10 46.10 5.00 5.00 2.00 2.80
42 D 45.70 46.70 46.70 5.00 5.00 2.00 2.80
48 A 50.20 51.20 51.20 5.00 5.00 2.00 3.00
48 B 50.80 1 51.80 51.80 5.00 5.00 2.00 3.00
48 C 51.40 52.40 52.40 5.00 5.00 2.00 3.00
48 D 52. (X) 53.00 53.00 5.00 5.00 2.00 3.00
54 A 56.40 57.40 57.40 5.50 5.50 2.25 3.20
54 R 57.10 58.10 58.10 5.50 5..50 2.25 3.20
54 C 57.80 58.80 58.80 5.50 5.50 2.25 3.20
54 D 58.50 59.50 59.50 5.,50 5.50 2.25 3.20
60 A 62.60 63.60 63.60 5.50 5.50 2.25 3.20
60 B 63.40 64.40 64.40 5.50 5.50 2.25 3.20
60 C 64.20 65.20 65.20 5.50 5.50 2.25 3.20
60 D 65.00 66.00 66.00 5 J50 5.50 2.25 3.20
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TABLE NO. 3.

X

General Dimensions of Pipe.

FOR FIRE LINKS AND OTHER IIIC.H-PRESSUKE SERVICE

S-C + L

Inïh».

Actual
Outside

Diam.

Sockets. Sockets.
A. B. c. R.

Pipe and 
Specials.

Pipe and 
Specials.

6 E F 7.22 8.02 4.00 1.50 1.75 .75 1.10 6
6 G 11 7.38 8.18 4.00 1.50 1.85 • 85 1.10 6
8 F. F 0.42 10.22 4.00 1.50 1.85 .85 1.10 8
8 <; H 0.60 10.40 4.00 1.50 1.95 .95 1.10 8

10 E F 11.60 12.40 4.50 1.75 1.95 .95 1.10 10
10 (i H 11.84 12.64 4.50 1.75 2.05 1.05 1.10 10
12 E F 13.78 14.58 4.50 1.75 2.05 1.05 1.10 12
12 G H 14.08 14.88 4.50 1.75 2.20 1.20 1.10 12
14 E F 15.08 16.78 4.50 2.00 2.15 1.15 1.10 14
14 g H 16.32 17.12 4.50 2.00 2.35 1.35 1.10 14
16 E F 18.16 18.06 4.50 2.00 2.30 1.25 1.15 16
16 G H 18.54 10.34 4.50 2.00 2.55 1.45 1.15 16
18 E - F 20.34 21.14 4.50 2.25 2.45 1.40 1.15 18
18 G H 20.78 21.58 4.50 2.25 2.75 1.65 1.15 18
20 E -F 22.54 23.34 4.50 2.25 2.55 1.50 1.15 20
20 G II 23.02 23.82 4.50 2.25 2.85 1.75 1.20 20
24 E -F 26.00 27.00 5.00 2.25 2.85 1.70 1.20 21
30 E 33.10 34.10 5.00 2.25 3.25 1.80 1.50 30
30 F 33.46 34.46 5.00 2.25 3.50 2.00 1.55 30
36 E 30.60 40.60 5.00 2.25 3.70 2.05 1.70 36
36 F 40.04 41.04 5.00 2.25 4.00 2.30 1.80 36

/
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