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hr; abowa ranges are from two manwiacturere,

TABLE 1—CHARACTERISTICS OF ASRESTOE-CEMENT PIPE

Apgprosimate weight per feot {Ib)*
P il Caupiiey aheunad T )

Tirm _ . — - —_— — =
[ILN] ‘""“éﬁ]““m‘ [HETERE ] Class 2408 Class 1330 Class 5000 Ciswn S000 Class B0 Class HO3
BUILDING AND HOUSE SEWERS

] b, 612, 1, 13 4.6-5.10 5 =55 6.7

] B, 612, 10, 13 b.4-6.7 B,8=7.7 B.%-0.4

[ , 612, 10, 13 1.7-8.7 £8.8-0.2 10.3-11.1

GRAVITY SEWERS

& B, E177,10, 13 81 B.2 10.4

£ = 1210, 13 12.8=13,1 12.8-14.0 14.5=15.H

13 8-1/2, 13 16, 1=17,1 16.1-17.7 17.8-2.5 20.0-22.7 21 5-24 9

12 51,2, 13 £2,2-19.10 23.0-24.0 29.8-27.0 6. 6-#3.6 £0.6-33.6

14 &1/2, 13 &5, 0-27.7 25.9-28.9 29.7-34.0 #.1-37.3 34,1470

15 E-172, 11 28.4 .4 33.1 L .3

1b 6172, 13 31.5-33.% Il B=3% 3 3.5-41.1 7. 1-45.4 &0,.9-51.0

18 613, 13 Al 3-47.0 a5 6-48.9 0, 7-54.2 53.4-80.6

£ G=142, 13 £6,343.0 G2 2571 55%.0-53.0 &l.7-70.6

Ful 6172, 13 50.1 55 7 e 12.8

o i3 56.1-64.3 TO.B=F4,5 7H.5-H2.1 Bl.4-07 7

7 13 gG.3 95,6 1004

i 13 log g 115.9 144.49

13 13 133.5 148.F

3 13 152.2 UGG =

B 13 154.0 219.0 238
a2 13 #b.0 280,10 260

;milht v faal will vary wikh pll!:.-u lengih bacauss foktsl weight includes altached coupling. Welght per lsal aldc varies dram one manufactures
[0

Section 4—Bituminized Fiber Pipe

Laminated-wall. bituminized-fiber drain and sewer pipe is
gesigned 0 have a resistance 10 external losds, chemicals,
beat, and water. It is manufactured in accordance with Fed-
&l Specifications 55-P345a and Commercial Standard C5
26-59. Homogeneous bituminized-fiber pipe is also manu-
fictured in accordance with Commercial Standards C5116-
M, b this type of pipe is not covered in this section,

Manufaciure

The process of manufacturing lnminpied-wall bitams-
mized fiber pipe consists of two major steps. The first step is
e forming of the pipe as a multiple laminated or spiral fi-
oo structure of tougl uniform fibers honded with a ipe-
ol water resistant adhesive, The second step s impregna-
ian of the formed pipe, under high pressure, with an
mpecially compounded liquefied pitch, The result is a pipe
sith & dense wall and smooth interior surface, free from
shstructions or rough flaky areas.

Testing
To ensure that the pipe as produced by the manufactur-

g process meets specilications, samples are tested to de-
ine their strength with respect to crushing, axial-com-

pression crushing, surge pressure, and hydrostatic pressure,
and 1o determine their resistance o flallening pressures,
chemicals, kerosene, hot water, and heat. Tests are also
mizdie 1o debermine resistance 1o the absorption of water and
o lengitudinal permeability seepage. All tests are conducted
with standardized equipment and controfled procedures,

MIMNIMLIM TEST CRITERIA

Table 12 lists the minimum acceptable test criteria for
physical strength characteristics,

In addition w the criteria in Table 12, laminated-wall,
bituminized fiber pipe must have the following charncteris-
fics,

Chembcal and kerosene resistance. Both pipe and fittings
must be highly resistant (0 corrosive soils, acids, alkalics,
salls, and petroleum wastes. After being subjected to the
chemicals under test conditions, the crushing sirength of the
samples must nod be less than the values indicated in Table
12. Tests are made by subjecting separate samples, for pe-
ricsis of 10 days at 70 o B0® F, to0,1 ¥ sulforic acid, 0.1 &
sodium carbonate, 0.1 N sodium sulfate, and kerosene,
Then the feat specimens are emptied, rinsed, wiped dry, and
tested for crushing strength,

Flattening resistance. Hoth pipe and fittings must resist
the combined flatiening effects of earth loads and heat.

Flpa Wall Auial
#iEa” LL AT G T e & risshi
[N %] {Ih_-'llllm
F 0.5 b, 000
3 Q.28 10,000
4 Q.32 13,000
5 0,41 20,000
] 00, &5 30, 000
i b, 57 3,000
10 11,51 &0, nog
12 [.&L 72,1000
15 0.6F i, 000
1 .71 125,000

Baminal innide pipe dismeiar.
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TABLE 11—MINIMUM REQUIRED PHYSICAL CHARACTERISTICS FOR EITUMINIZED-FIBER PIPE
Federal Spevifications §5-P-345

Physical strength tesis

Hydiradtatic SaiFe
Haam Eruvhim prasiure Pressune
beilim Fi) i1Bs/lin (i) (psi}
1,680 1,500 350 &0
1,000 1,500 350 )
2,200 1,500 350 G0
4. 200 1,500 350 G
4 400 1,500 00 500
7,080 1,800 200 500
7,500 1,800 il 150
B, 500 1, &0 150 50
0, i 1, B 150 250
1,500 1, & 100 =50
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House sewer connection being et inla 12-in. bituminized-
filer sewar pipe.

Tests are made by subjecting two 3-in. lengths to a dead-
'-l'{!iRh[ loadd 0 a temperature of 1500 = 2% F for 48 hr. The
dead-weight loads differ for different pipe diameters, (110
Ib per lin fi for pipe 2- to d-in. diam,, 130 b per lin @t for 5-
and 6-tn. pipe, and 160 Ib per lin ft for pipes of 8- 10 18«in.
diam.). Alter cooling 1o 757 F. the decrease in inside diamse-
ter may ned be more than 2 percent.

Heal resistonce. Spocimens selected af random mast showe
a resistunce 1o heat, that s, after being subjected o o tem-
perature of 180° F for 8 hr, while laid on a flat surface,
the test specimens must show no apprecinble exwdation of
biturinous material nor any flattening or other distortion.

Hol waler resistance, Pipe specimens must be able to
withsiand the elffects of boiling water, There must be no
evidence of disintegration or separation into lnminations
during a &-hr 1est. Inspection for such damage is performesd
after the specimens have been cooled in water an 707 F
for 2 hr (or dised overnight at 707 F),

Longitudinal permeability, To test for longitudinal per-
meahility, pipe samples with machined ends joined by a
coupling nre subjected to waler preéssure of 5 ps for 1 ke
and are examined for movement of water into the prpe bons
gi[l,||,|ir|:'|||1_,' through the pipe ends. Following the test, no ap-
preciable amount of water should emerge from the ends of
the pipe.

Water absorplion. Weighed pipe samples, immersed in
water at 757 F for 48 hr, then wiped clean and dry, should
not incrense in weight by more than 2 percent of the dry
weight.

Surface characteristics

Lamimated-wall, hituminized [iber pipe as produced for
commercinl use has o smooith bore. According o the manu-
facturers, calculations of Mow -\'_':lr.l:n."il:.' may be hased on o
Kutler or Manning n valoe of (U000, but design enginecrs
usially wse an n value of 0,002 to 0,015

Jaints

Unless otherwise specified by the design engincer on a
project, the ends of bituminized-fber pipe are tapefed o
fit within couplings that are alse fapered inside. Pipe
lengths of more than 10 0 are vsually furnlshed with plamm
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TABLE |}—CHARACTERISTICS OF SOME COMMERGIALLY
AVRILABLE BITUMINIZED-FIBER FIFE®

Fips Wabl Crushing
siEm iBickness Langih Weig ki siramyih
{im.1 fin.j {T:': {1k lim A1) [ lim 183
7 0,280 10 1,
3 0,24 10 1.4
4 T 10 2.1 2100
] 0,28 2l £
] 0,34 20 4.5%
] 0,30 20 L0
] 0,48 1]] . 2900
B 0,34 20 h.0
B Q.39 2 b5
B 0,44 21 7.7
B 0.57 i 1.5 Zhid
A 0.57 1% 10.5
10 0,45 i} H./ 2000
12 0.54 & 12.9 1B
17 0.57 1% 15.0
15 1.56 M 16,5 1400
18 0.0 o 4.0 150

#The cdats in thia tabla do nal ecesssaly apply b sl cammear ol
avaiable pips

ends. Joints with couplings are watertight. Couplings wsed
for joanting are subjected to rigid testing for stremgth, e
In addition 1o the standard coupling of bituminized fibe,
couplings are also made of butyl mabber and neoprene.

Commercially available pipe

Tahle 13 lists the characteristics of tvpical commiercially
available pipe. Some commercial products have dimensiom
amd properties that are well above the minimum valus
specificd in Federal Specifications 55:P-345a.

Laominnted-wall, bituminized-fiber pipe is also availahlk
im sizes hetween 18 and 48 in. in diameter, All sizes may e
obtained & perforated pipe for use in septic tank drais
fichds (im small gizes) oF for lamd draivage (in large sizes)

SHIPPING

Laminated-wall, bituminized-liber pipe is craled and
shipped by rail (minimum load weight, 36,000 b, or hy
trck {minimum load weight, 3000000 Thi

Manufacturers

Larinated-wall, bituminized-fiber pipe may be obiained
from the following manufacturers:
Kyova Pipe Co., Tromton, Chio
Crangeburg Mg, Co., Div, of Flintkote Co,,
Cranpeburpg, M. Y,
Rohinsen Clay Pipe Co., Akron, Ohio
Sonoco Products Co., Hartsville, 5. C.

Section 5—Brick and Clay Blocks

Hricks and witriled segmented file blocks are manu-
factured by firing a clay mixture in o kiln under controlbd
conditions, The composition ond method of manofactee
wlfect the characteristics of the product.

Aricks and tile hlocks currently are seldom used in sewer
comstrisction hecnnse of the high cost of skilled labor re-
quired for installation. Tnosome instances, however, ling
plates of vitrified clav are vsed 1o prodect the invert of &
concrete sewer against erosion. Brick is sometimes uwsed
the construction of manhales, but in recent vears, concrele
has largely replaced brick for this application.

Where brick or segmented Ule blocks are wed, they ane
usiially obained from e nearest possible poant of manis
faciure,
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