24 & 25 BW 9/17/02

1:18 PM Page 1

TABLE 10—5UPPFORTIMNG STRENGTHS (LE PER LIN FT)} OF SEWER
PIFE FOR DIFFERENT BEDDING CONDITIONS
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safedy factor of 1.2 40 1.5 is recommended. That is. once the
safe supporting strength is determined, it is multiplied by a
factor of 1.2 to 1.5 to obtain the “field supporting
atrength,” which serves as the basis for specifying the pipe
class to be installed.

For reinforced concrefe sewer and colverl pipes, o s
cuslomary 1o design on the basi of 80 percend of the ulti-
maate load, o 10D percent of the load necessary Lo produce
a 0.01-in. erack, whichever is les.

APPLICABILITY OF DATA

These data and comments on sewer pipe design are gen-
erally applicable 10 most wvpes of manufactured pipe.
Where differences from these design practices appl].' for
specific pipe materinls, the matter will be covered in the dis-
cussion of the particular material. Sewers constructed in
place also have different design considerations, depending
on size, shape, and material.

Section 3—Asbestos-Cement Pipe

The same materals, processes, and testing procedures are
sl v the manufacture of ashestos-cement THANPTEssrs
sewer pipe and building sewer pipe as in the manufacture of
pressure pipe for water supply svstems. The subject of man-
ufacture Is covered In Manual of Practice Mo, 2 (pages
M0 1o M3y

Pipe characteristics

There are three types of asbesios-cement pipe: building
SEWET pipe. pravily sewer pipe, and pressure sewer pipe, In
the selection of pipe, the design engineer must consider, in
addition to application, characteristics of the pipe material,

FHYSICAL CHARACTERIETICS

Asbestos-cement building sewer pipe is suppleed in Class
1500, Monpressure sewer pipe s generally available in
Classes 1500, 2400, and 3300, and somelimes in Clisses
4000 and 000, These class designations are based on sup-
porting strengths as determined by the three-edpge bearing
tesl. Pressure sewer pipe is available in Class 10, Class 150,
amd Cluss 2000, based on the combined internal and external
loading  theary 24

Table 11 shows dafa on the available pipe diameters and
lengths and the weight per foot in the different classes,
These weights per foot are approsimate and include the
weight of one coupling attached to the pipe length, The
weights given in Table 11 are approsimate and may vary
slightly from one manufacturer o another.
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Well-point dewalering system ahng fully-sheeted ‘l;nl:nch far
2d-in. asbestos-cement sewer pipe, :

SURFALE CHARACTERISTICS

The meed for a smooth bore in sewer pipe has besn poini-
ed out preveously, Manulacturers of ashestos-cement sewer
pipe meel this criterion through the method of man-
fucture, which wilizes a polished steel mandrel around
which the pipe is formed, The resulting prodwct has a
Kutter or Manning n value of 0,010, After curing, the
material has a low content of uncombined calcium hy-
droside. The flow characteristics are relatively unaffected
by continued vse,

Linings

Ashestos-cemént sewer pipe s normally unlined. An
epoxy=-lined pipe is available for use in special applications.
This epoxy material is applied free of solvents, and the lin-
ing, therefore, has no holidays attrbutable o solvent evapo-
ration, Pipe joints and finings are also available with epoxy
linings. The surface of epoxy-lined pipe has o roughness
coeffickent egual to or better than that of unlined Pipe.

Joints and fittings

MNonpressure ashestos-cement sewer pipe and house and
building sewer pipe use the same type of couplings, with
flexible rubber rings, as does water pipe. These coupling
provide a joint that is both leakproof and rootproof,

Fittings of all types and for all uses are available for join-
ing asbestos-cement pipe to other sewers constructed of any
material.

Specifications

In the preparation of specifications for ashestos-cemest
NONPressure sewer pipe, the design engineer should specify
that the manufaciure and material meet the requirements of
the latest revision of the Federal Specification 55-P-331 and
ASTM  Specification C-428. Asbestos-cement  pressure
sewer pipe is specified by Federal Specilication S5P351a,
AWWA C-4DD-65, and ASTM Des. C-296-65T.

Manufacturers

Asbestos-cement sewer pipe s manufactured by the fol-
lowing companies:
Cement-Asbestos Product Co,, Woodward, Ala
Cerain-teed Products Co,, Ambler, Pa
Fliqll.-:'rlﬁ Co, (Orangeburg Mfg. Div.), Orangeburg
M. Y.
Johns-Manville Corp,, Mew York, M. Y.
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Waddalhar; aboye ranges are from manulacturers,

THELE || —OHARACTERISTICE OF ASBESTOS-CEMENT FIPE

Approzimate welghl per feat (ih)*

(wiil coupling altached)
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10 6172, 13 16.1-17.1 16.1-17.7 17.5-20.5 0. (22,7 21.5-25.8
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"Waght per foot will vary with Pir- largih bacawse tobal weight includes sitached coupling. Waight par foot also varkes from ong manulactures
W

Section 4—Bituminized Fiber Pipe

Laminated-wall, bituminized-fiber drain and sewer pipe is
gesipned (0 have a resistance 10 external loads, chemicals,
beat, and water. It is manufaciured in accordance with Fed-
el Specifications 55-P314%a and Commergial Standard 8
i6-59. Homogeneous bituminized-fiber pipe is also manu-
fxctured in accordance with Commercial Standards C5116-
M, but this type of pipe is nol covered in this sectiom,

Manufacture

The process of Jl'l.::nu!'u:lur.ing laminated-wall hilumi-
mized fiber pipe consists of two major steps. The first step is
e forming of the pipe as 2 multiple laminated or spiral fi-
ous structure of tough uniform fibers bonded with o spee-
gl waler resistant adhesive, The second glep is impregna-
ian of the formed pipe, under high pressure, with an
Epecially compounded liquefied pitch. The result is a pipe
Nith a dense wall and smooth interior surface, free from
pbsiructions or rough flaky areas.

Trsting

To ensure that the pipe as produced by the manufactur-
g process meets specifications, samples are tested to de-
ine their sirength with respect 1o crushing, axial-com-

pressaon crushing, surge pressure, and hydrostatic pressure,
and to determine their resistance to flattening pressures,
chemicals, kerosene, hot water, and heat, Tests are also
made to determine resislance to the ahsorption of water and
o lonpitudinal permeability seepage, All tests are conductsd
with standardized equipment and controlled procedures.

MIMIMUM TEST CRITERIA

Table 12 lsts the minimum acceptable test criteria for
physical stremgth characteristics,

In addition to the criteria in Table 12, laminated-wall,
bituminized fiber pipe must have the following characteris-
K.

Chemical and kerosene resistance. Both pipe and fittings
must be highly resivant 1o corrosive soils, acids, alkalies,
salts, and pefroleum wastes. After being subjected to the
chemicals under test conditions, the crushing sirength of the
samiples must ned be less than the values indicated in Table
12. Tests are made by subjecting separate samples, for pe-
rieds of 10 days ac 70 to B0 F, to 0.1 N sulfuric acid, 0.1 N
sodium carbonate, 0,1 ¥ sodium sulflate, and kerosene,
Then the test specimens are emptied, rinsed, wiped dry, and
tested for crushing strength.

Flattening resistance. Both pipe and fittings must resist
the combined flattening effects of earth loads and heat,
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THBLE 1}—MINIMUM REQUIRED PHYSICAL CHARMOTERISTICS FOR EITUMINIZED-FIRER PIPE
Federal Specifiealions $3-P-Mia

Hydraatatic Bairge
Bedm Crushim prossure prosaure
b/ lim f) 18/ 1in l:ll {pel) tpsil
1,000 1,500 350 &)
1.000 1,500 350 00
2,200 1,400 350 00
4,200 1,803 350 G
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7,000 1,800 1] 0
¥, 500 1,800 20 350
R.500 1,800 150 50
01, iy 1, B 150 250
1.500 1,500 100 el
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