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Values of C

Material (Ibs./sq.st.) (kg/cm?2)
Clay, very soft 40 0.02
Clay , medium 250 0.12
Clay, Hard 1000 0.49
Sand , loose dry 0 0.00
Sand , silty 100 0.05
Sand , dense 300 0.15
Top soil, saturated 100 0.05
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D/2H
or
B/2H

0.1

0.z

0.3 0.4 0.5

M/2ZH or L/ZH

0.6

0.7

0.8 0.9

1.0 1.2 1.5 2.0 5.0

0.1
0.1
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.2
1.5
2.0

0.019
0.037
0.053
0.670
0.079
0.080
0.097
0.103
¢.108
0.112
0.117
0.121
0.124

0.037
0.072
0.103
013
0.155
0.174
0.189
0.202
0.211
0.219
0.229
0.238
0.244

0.053 0.067 0.079
0.130 0.131 0.155
0.149 0.190 0.224
0.190 0.241 0.2%4
0.224 0.284 0336
0.252 0.320 0379
0.274 0349 0414
0.292 0373 0.441
0,306 0391 0463
0318 0405 04381
0.333 0.425 0.505
0345 0.440 0.525
0.355 0454 0.540

0.080
0.174
0.252
0.320
0.379
0.428
D.467
0.499
0,324
0.544
0.572
0.596
0.613

0.097
0.180
0.274
0.34%9
0414
0.467
0.511
0.546
0.574
0.597
0.628
0.650
0.674

0103 0.108
0.202 0.211
0,262 0.306
0.373 0.391
0441 0.463
0495 0,524
0546 0.584
0.584 0.615
0.615 0.647
0.639 0.673
0.674 0.711
0703 0742
0.725 0.766

0.112 0117 0.121 0.124 0128
0.219 0.229 0233 0.244 0.243
0.318 0333 0.345 0355 0.360
0.405 0425 0440 0454 0460
0.431 0505 0.525 0.340 0543
0.544 0.572 05% 0613 0624
0.597 0.628 0.650 0.674 0.688
0639 0.674 0.703 0.725 0.740
0673 0711 0.742 0.766 0.734
0.701 0.740 0,774 0800 D216
0.740 0.783 0.820 0.849 0.E62
0.774 0.820 0.861 0.8%4 0916
0.800 (.849 0.8394 0.930 0.956

* Influence coefficients for solution of Holl's and Newmark's integration of the Boussinesq equation for vertical stress
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Traffic Type F
Highway 1.50 dag yudl 55k
Railway 1.75 Bl Sl
Airfields < jUadll
Runways 1.00 t)\_e.\ o L gedl ) ee
Taxiways, aprons, hard 1.50
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Class of Bedding Value of N
Pipe shape : Circular
A(reinforced cradle) 0.421 to 0.505
A(Unreinforced cradle) 0.505 to 0.636
B 0.707
C 0.840
D 1.310

(T=A) d) dsaall e (X) Jabaall dadl ans (S

-
-

X o (1-A) Jssa

Fraction of pipe Value of x
subjected to lateral | Class A Bedding Other than class A bedding
pressure Circular pipe Circular pipe

M 0.150 0
0 0.743 0.217

0.3 0.856 0.423

0.5 0.811 0.594

0.7 0.678 0.655
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Bedding Angle (deg) K Bedding Angle (deg) K
0 1.110 90 0.090
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60 0.102
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SINGLE LINING ELEMENT (EE22)

Dimensions: 340X 240 cm _

Total Weight: 2150 kg Consisting of:
2 nog Lining Plalas 325 X 240 cm
2 nog Single Frame Rais 220 cm
2 nos Tefascopic Spindies
£ nas Stoel Bolts 26 mm
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EXTENDED MULTIPLE ELEMENT (ASE2P4)

Gimenskans:  3L0=GED on
Todal Weght: #1503 kg

\ X

A\

N\

Geaskng of
4 nes Lirng Plates 325%240 om
4 nos Liring Plates 325% 100 am

'| | 7 nos Deutle Feme Rals 425 om
85— 500 2 nos Exlending Frame Rais 200 om
J L 4 s Telesoope: Spimdkes
12 s St Bots 28 mm
For depths up to 700 cm
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LINING WALL SYSTEM

Fodutar desgned Linng Linits
Ior guirgme 268 GnoTians

Comsigiog of:

a i3 8 nog Wall Males

2 noa Linng Fleg

2 nos Telescofi; Spindes
4 nos Cardan Jaws

1200

For depths up to 1200 cm
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e Curve A source: Dabbitt, H, E., “Sewerage and Sewage Trestmeat.” Tth Ed,, John Wiley ¢
Sons, Ine., New York (1953).

Curve As source: Babbitt, H. E., and Baumann, E, R, "Sewerags and Sewage Treatment.” 8tl
Ed.. John Wiley & Sons, Inc., New York (1858),

Curve B source: Harman, W, G., “Forecasting Sewage at Toledo under Dry-Weather Conditions.
Eng. News-Rec. 80, 1233 (1918).

Curve C source: Youngstown, Ohio, report.

Curve D source: Maryland State Depariment of Health curve prepared jn 1914, In “Handboo
of Applied Hydraulica.* 2nd Ed., McGraw-Hill Book Co,, New York (1852).

Curve E source: Giffit, H. M., “Estimating Varistions in Domsetic Sewage Ylows” Waterioork
and Sewerape, 92, 175 (1945).

Curve F source: ‘‘Manual of Military Conatruction.” Corps of Engineers, United States Arm:
Waskington, 1.0,

Curve G soutee: Fair, G. M., and Geyer, J. C.. "Water Supply and Waate-Water Disposal” 1
Ed., John Wiley & Soas, Ine., New York (1954).

Corves As, B, and G were constructed as [ollows:

Cerve A:.—-}:é;;'*

P LY

44-VvP

18 -+ VP

4 +VP
in which P equals population {n thousands.

Curve B,

Curve G,
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Concrete cradle

Sectional plan

For burrel, step and
v B cover details, see

1 1,200 mm dismeter ‘/ fig. 51

A

~
Mitbase ~1 o ¥ : 3] 250 mm
| { .'_.' 25 mm 200 mmminimum Y t J
Errle p e g2 1 Wash = } P S
Vo[ osty !
! vl [ i
o ! 5 ! )
= M\l
3| :
Pt ]
150 mm— 7 =] cpa g
FY Councrete cradle
200 1,500 mm diamelter 200 to first joint
mm mm

Section A-A
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125 mm
minimum wall

Spigot end VC

pipe with premolded

joints
y.J

’—bC'

t

-
600 mm meximum \\
(typical)
Typical VC stub with 4
stopper for future
connectian
150 mm minimum
{typical)

Welled wire [abric

152 x 152 MW48.4 x MW48.4
or cquivalent

reinlorcement

1.50 mum minimuny
{typical)

Class B concrete
cradle support

Sectional plan A=A

Precast reinforced-

concrete MH barrel

e d
» fo=g
T Brick ~———=—-
masonry Precast reinforced-
conercte MIT base
150 1am
2 Y S - VC pipe stub
——rt v with stopper
L e

Brick masonry or
class A concrele

Brick masonry

Class A concrete

Concrete masonry

invert invert
Sevtion C-C
Keinforcoment Lo be same
ai for manhole risers at
pipe openings, weld stee] R .
hoop to interrupted e hd Ch S!e;ve-!ypc or
reinforcement {except b V) embedded gasket-type
for cored hole) n_n - comnector (typical} .
L Note:

-

r

————-———1

3040 mm minimu

) -2 24 mm Fwash I
: :_ e d - ——— [ [1 A
[ ] 08D ¥ :
] 1
o >
L [‘ \ P ) .1 (Y3

Class B concrete
Compacted screened gravel 125 mm mmnimum cradle support 1o

Undisturbed material

150 mm mimmum

Nirst pipe joint
{typical}

Sevtion 8-8

gﬂd\dﬂ\°gﬂ&"¥s~)\9“u?¥)h§gé)~w\ (Y’—\i)eﬁJdS&

The size of the weldeo
wire fabnc in USCS
units is
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B.+8” min B.+8" min
1 Iy -
_../ 13 B, o . __Nq'lo B"—i %D.l'min
/ 12 in. d
Painor % TE_ Carets
s S 5/ N
;‘ 1 backnit .
$a.3 Vicy LSl
b 'o'.._'o A 37
el Sk
Concrete cradle
see page 211 for load factors CLASS A
=
12 in—] 12 in.—
i Carefulty
Caretuly  Th compatted
enmpacud k backhill
backitl : ¢ Compacted
T b S
Fine granular il
Shaped bottom with tamped backfill, Compacted granutar bedding,
loag factor 1.9 load factor 1.9
CLASS B
B, I'_Bc"_""
, o
;\ // . -G i -E? 1E: J i }—Ein
N/ X *3 @ o Lightyy
4 +  Lightly =1 E e § ; %—wmpacud
Y * compatied mE S & bachhill
> Bacuhll S .*_s Compacted
- X
HaNSs fT - "_l_’ o granylar
: % matenal
rosa. T o .
Shaped bottom, Joad factor 1.3, Granular bedding, load factor 1.5
not recommended CLASS ©

Flat bottom, Joad factor 1.1,
impermissible bedding,
nat recommended

CLASS D
dﬂ\a%&a,ﬂﬁm\yd\puﬂW\&\\gﬂ\d...\mLiS(i—\i)eﬁJde
eaal)
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Class A Class B
B +8" min ’

Class C (earth) Class € (rock)

Shallow granylar cushion

Class D (earth) Class D {rock)

dﬂ\a%&a,ﬂﬁm\yépuﬂW\gbﬂ\Wm(é—\i)eﬁJdﬁ
eaal)
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FORMULAL
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EXAWPLE ¢

cEAMRLY ,
LENGTH OF PIPELINE L & €0m
BLOPE OF FIPELINE 13 8%,
ANVERT CIAMETER OF PIPE. ¢ = 300mm,

@ * MAXINUM PERMITTED ADDEOCWATER _
QUANTITY DURING 10 MIK. 1S IN THIS CASE 4.4 UITRES.

el 1 gall bad L) Adliae AaS ) aad cliate (A=Y £) o8 JSG
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Mazbwum drop 1 Bloadpips during eoeh 0 misudes of 1081
’ - ‘.ﬁlllllﬂlll - :
o o 8 8 3 8 §

o3

oy

0

o

ool

aN

N.9, FOR USE ONLY WHEN THE DIAMETER OF THE STANDPIPE IS THE giu_c AS THE PIPELINE
UNDER TEST.
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S IO 3
I . Reverse VC
: / wyebranch
e /
See note 3 VN aN 150 mm
Reverse YO e :
wyebranch _,.‘ H 1
\ l-‘ A Brick dam ~"F :
: g ' a )
. .._'.‘ S .‘.‘ Rz L o ‘,
150 mm ~ s 0l .- Payment limits v .
! ' for drop inlels :‘,‘"' 10° VC cut
. 17 3 curve
lSOmm"’._L s. . | ] - 156 mm
150 mm minimum T - . minimum
i i
4
30° VC curves or d R o . 45 ’\"C cut
eut cunves to be ¥ L) ; 1 ETERHE BN curves
cut and fitted to : R ( Yoo
suit conditions A |

Class B concrete placed
against undisturbed .
material or sheeting

at each manhole
{Refer to note 23

— Shallow drop
Typical

Deep drop
Typical
{a)
NOTES:

I, Drop pipe to be same diameter as sewer discharging inlo manhole
for sewers up to and including 300 mm size.

. Deeper drop may be vonstrucied with straight pipe between wyebranch
and curve,

2

3. Extend encasement Lo first joint beyond excavation for drop
connection,

4, Dimensions and construction of drop manhole to be similar to
typical manhole except as shewn,

T 1.2 m maximum N
M pipe length Pipe size table
Aluminumn splasn 8 Pipe sizes, mm
plate ¥ Inlet sewer ——reee
Inlet  Drop
1 - D, - sewer,  pipe,
] Il | D[ D2
Payment limits .
: 6 x 50 mm aluminum_gk==f . 100 250
for drop inlgts ™ strap anchors N VC pipe stub /;M 2% 250
spaced 600 mm O.C. YL Cast-iron soil pipe
" pip 200 200
S o == . Compacted
Moge, 720, 60°, or {3l Compac 150 150
Y:]a5° cast-iron 2l gravel 125 125
qs0il pipe bend -
set in invert
Notes:

1. Refer to table above {or sizes
of drop pipes to be used with
injet sewers.

Invert detail

i 2, Dimensions and construction of
at side drops

drop manhole to be similar to
typical manhole except as shown.

)agh Cd Ghatill) g Jualds (V- ¢) b g

Invert detail 2
at main run droos
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Mil lrame and cover . .
Adjust to required grade

wilh o minimem of two Ccourses
ot brick masenry or reinfveed-
concrete grading rings

TR
Murtar

Precast reinforeed- '
vonerete MI cone ™ 200 =¢00-mm

200 mam "0 dimmeten
.'..
Aluminumn g
MH steps E
Rubber pasket 8
LR ]
or seadant = \
Precust reinforced- | ) s
conerete MH barrel F i
B
=
=
i I .
1E T
! ﬁ -
= b=
" ~, .
- .
Form groove in base == = N
conctets with steet b=1 : 1 25-mm n o
ring to rective == - w|  minimun [ o]
1ongue of batrel §,200-mm | diameter |-
o L
~ 150-mm : — I
Jmnm— === === 157 minimum - === ————-~— - 44
X LN R~ 2 : :J-:"
: ) o r i :{ = 2S-nvm wash N
Cliss A vonerete sy : v " i 1 ¥ 05 o T Ry '}—
c k] osp-1— t
- R Y e ‘u’Cpipcslu‘Eﬂ‘-‘" Ay ’
‘ LI ~_ ek with stoppet -t A VY
B"‘.'.k m‘.lsoury o ' ' T‘S‘b-l‘lll’ll miniamuam q’n"”‘“
chiss Avoncerede Cliss A concrele L.
; Base to be constructed on 1 25-mm minimum Class B <ot
Brick masonry Concrete masonry vndisturbed material or cradie sups
invert invert compacted screened gravel (typical)
Section B-8 Section A-A

200 mm minimum r“" g
o

Spigot end YC
pipe with premolkled
joints

N Class A vongrete base

4 Y pipe 4
L —ry == 2 X8 {:..—.-:91 J
] A A 1 -
1 $0-mm minimuem
{typical)
Typical 300-mm VC pipe

_stub required at all
connecltions to manhole

200 mm minimum

Typical ¥C stub with s= Class B concrete
stopper 'for future cradle support
connection F]

150 mm

minimum

Sectionul plan (=°
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