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60

_ 2880 _ 2880 =88.51mm/hr =0.08851m/hr
t+20 12.54+20

Q=C:-i-A=0.40x0.08851x52200=1848m’ / hr

=0.51m*/s
S:91—90.2

=8.888x107

- VAL



SN b G YV g

Sl Lsp iy 18 a9 o) LS
8 1
LIPS
n
0.312 L

8
0.51 = D> (8.888 x 10 )2
0.013

D, =1(0225)""=0.572 m = 570 mm

21 1
=997 pig> 93975 595 888107 )2 =1.98m/'s

v
o n 0.013

Lo gy (33 (e uSo il aply g ladidl avand Lgud ol e yeng B HLIBT Clias sy
A il e @l g @uaiat]
10 m/s Lay Lowdl de yuudl (e el do glastl aiaand oLl 3805 de o T @
- 300 mm g4 J5Y1 Haall (e pssT dogladd) prend bV 53T T @
oslall g 1hay (28 yall dn bl 5L pe u3s HUadNl alesi o @

-va.



Gy nge vl T Y
1!l wiyaillg saall pdeill finlod] fwwgell

ZLUL | yolad g macatd delat! 3)laY

ouall & pallg S| OIS

nals'&

il palf olse i

*




o it aue YoV )

e
rial! & pal! olye iy pad DS 1 pucadfg olotd | LSs Py

PIAT ]
ij%&&cﬁ Lgriand Gyl e g AL culalzd &\y?ucd.n.a.a.” faa 2 CIUaI (o,

. o [ olia caypua’ il
= 2 ) ?

IRV

e 1ol I gy Jundll 1a e sLgi¥! e
AL cLalel] g3 28 yas.))
ALl ulabieel) ol Y ae ol ) Y
u_'z-_m_” Lﬁ).ta_” okm«bl&._yfb Wﬁ%.\\w
il o yeall 2 Lasiioall yeualsll 1531 L yaa. ) 8

7as e J83 Y i Juadll 1 COUaIL LEs]  opllall o104 Golue

Silel s hadd! i s LY adgll| SR

=AY -



o it aue YoV e
nial! & pall ol ui il GLSud 8 puad g ol | OIS

// —

Introduction dedde \,¢

DEmass laa¥l oliay pilially L 2 it ALadl lalill Gl Cpuall olia Jods
S Laians

clamsll 2 Aeaiaall ol oy slall obee Linat ety st3ill ABLL clalel] )
follally clalemll 2 onioall ol Jois clinsy cdalall GiLidly Zyls¥ly dusmdl
Loyl g

iliee 2 Lleaianl @ (il ol (o Amill culaliell g +due Liuall ABLL1 clalid .Y
3 Lgd daniiadl slslly debiall 50 Coun Loilisson Calindy «dabiel] pieal
Ol s D g8 pum ey ¥ il 5yl slgag Labes sl e Ol (2a 2 (gguos
Ay do g pll g caya55 13 V] manll 3 yuall

Olae¥l dadlis s b yunll cileond 2 Lgnsand @i Gl oLkl g +5Uaedll olus .Y
abiell Lgeaadl slglls £,390 Dgmmina bl ola (52t 3ol g

Cogeie oL 13] Cayall yeaalsa 1 s o5 (o all gl bkl g iyl olin -8
n 39 Tyl Apaliva (e oLl 020 e 3359yl sk guaie cye el L oLl
el 511 L gt 1 slsll e Lo LU 4303

e’ Gyl leaid 2 las¥l sliey Lueliall @lilally &0yl @lalell sl peand @i

Anlall dalE ) g5 Lty il )2 ] ralall lasa¥l,

Primary Studies of Sewerage Systems gmdm it | SLSld At 9| Slalydd! ¥, ¢
Pl cleglakly calbilad! gan (o Ay Md (rmaall Cayunll caln i puena Jlea T2 g5, L
Aalaiell il aadl LSl sl =
FERNEEY A ERR N =
(ALl e Bl 75l 8 dpaad dasl 5 8
&l g 3Latly sl ygsstlg oLl doglas 2Blga Sl liadd dadl s ™

-AY -


Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight


o it aue YoV paaks
nial! & pall ol ui il GLSud 8 puad g ol | OIS

alaiell Loles ol dalicstl

bl 2 de lially il shblitl (el e cilagles ™
gl 3 oLl Mgl ¥ aaes dwoladl @bl =

:\_Jﬁj_"-.l‘ aLn“.U S guiag 2\_3):& Z.Q:u.!a u:}.& 3\__5.‘514 cilellng ™

Primary Planning of Sewerage Networks dSuill 443/ ladasllf ¥,¢

Hlas Oy Eas A Al dadasy ol gt Ese dls Lo wlalyudl Lle sl
ol o el oty polsddl Job Sle il doghas ey @y Filsall o Ll doglasdl
Jazdaiﬁ‘ Oy uT 9 (8)) d&.ﬁd‘ %@a}n}b (D= u‘:JS“ d}:"‘ o@\_} sale 0‘95:’ ‘:,'."J‘j é&..\l”
Gpdall le 5 ylol| pecul gl G8lEny aaal 3 ,d g ifmnill Loyl daglaimtly dus Ll Jumaill J<s

i dada S8 o8 L ygiss ddayya () 8) S5 i

-AY .


Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight


o it aue YoV paaks
nial! & pall ol ui il GLSud 8 puad g ol | OIS

// —

The profile Alat!¢ladllladasi 4.4

Lo Lo Leall eliled! Gle 2l dsmill doshas e das Joat (g geadl bl pladll @y @

Loshasd oladl plladll ol Jgueddl olun Cayend pyliie 2 Jlandl 5 Lasmg (V7) JEoill 2 (s 5o
Ve JEios g L GaaYE daddasill ulide 7ol OF a3l ol (o puall slie Cayjual iS5
bl BlasT Ve 2 o e el dagazall Gulide Lol Lgmus 55 w3 Juo Laill G
Oiial] Byl aBlgag yo Yl mhac Gy Lol cileglall J&o Soladl a6l g OF g a0V

Loyt g jul gl @ g el ol Jgag (20411 6539

Design of Sewerage Systems uall & pal| OLSD geaad 0, ¢
AL 5Vl e omiall (B puall il i quaal CaB g
Lyl doglazell Lowilly ol dmss @a Yoo gy HLLBT il juulge alusiad )
Ayl s ol iy AaT wmss @a V00 (ST HUaBT culd il ga
Aaliell ladl clabeall ol ¥ are ol .Y
ooatll Ll ReEs gy il pall sLasl ¥
doglasdl Joiag 3ol de yw ousd L6
el bl @ g £ 63 sl L0
Agm il eyl claslll lasl
tasesad| e LIEI Guc¥ sle | s cemmyg
ose e glas pecaloll &9 Lanie 300l duewenaill de el J31 Y O .
o Yoo Il Ly UadT s 1 el el 505/ 0w 8-
0 r 5 Yo O Lapladl (563 Ll puasl pall LG/ e A- B
e
o 000 e Laplla3l w3s Gl el gall 456/ vo @
Al bl bl 2 deyl e o T2 eyl J&5 Y o LY

-ANE L


Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight


o it aue YoV e
nial! & pall ol ui il GLSud 8 puad g ol | OIS

// —

385 ol Al 2358/ e £0 e eealsll 2 de el J5 Y o1 Y

oot prcalgall © A ey e Yoo Lapladl Sl el gall oYY e Sl Jay Y T Lo

Waste Water Flow Rate dbludi GLalal| 3840 O¥dae 1, ¢
Wleand dplientl M s Y dGhaie o WLt @lalxtl 3500 cV¥aas caliss
uam.ﬂ d).aa.” ol B2 oY oee N PPES ‘CuJ .Jszu.u\ji‘ ‘z\mb e g9 ol Mg Y| QYJMj

g |l | =)
Soudl dacugie
Vo X agdl Mgl darugie X Llaill dalie X LolEnull Laliss ) = (1.¢)
P x Goaidl daugia = 3045 uad] (v.¢)
R &

-~

2 < P <6 (Peaking factor) 3 9,.d! Joaa: P

1Ok et Ao e JBT ilmadl sluatll Gl 13
o33 .

1OL8 Lawad Av v oo (pa pual slaaidl les 13) Ll
P=1+4+1i05 (¢.¢)

WYL Alesd) slaaidl P as

- Ao o


Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight


o it aue YoV e
1 pucad 0o it pucalh &S fd puatfg o) SLSls
o el picae) bt 19 okl Wit

// —

Design Equation duessadd| ddalalf v,¢

2 Lalaziod 3631 c¥aldl o ope a3 3l (Manning Equation) ziole Asles colsall ol cya

0 397

n
Q 0?112 D8/3sl/2 (_\,f.)

(Velocity) (i4l5/a) de yuddl 2V

(Fia) yecal gl 4008 D

(Hydraulic gradient) L dgyag ! Sl i s 1S
(Flow) (iols/cassa yia) Gaad! 1Q

@m\ﬁw\}aﬂ V0 9 34:""""‘)’.."‘“‘}‘"” VY =C;4_)B n

Types of Pipes and its Properties Lgolsg onuall @ pall 2 dodilud | puslpdf g1937 A, ¢

Slmall e dalie slse oo desias ooy (ALl Glalell C3yal desiie yuulse ariid
P ¥ il ol 50 5LaS 12 e ling Laye s ya3dls clindldly Dlu )31

Dpgllall culpasally HULBYVL plsll ya55 )
oy B! Jles DU el 1l daglie .Y
Lglesd gy oyl dauls LY

U b1 (R PO I3

et Jeges 0

- AT


Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight


o it aue YoV e
W!éﬂnagmﬁam & uad g olad | OIS

// —

tol Lo sl sl 61657 @ ol (g

Voo oy zolyi HUaBLy sy :(Verified clay pipes: VCP) (gl jledll youlga @
18 ey illd LIl daiiall Lglasd 55 ccdadd luasadl dagladd sty me 1+ g
Ugny crlll Luminy Lgigad omanl b puall ol Aelondl yuaal sl 1537 Juidl (o 530
o e b (18) JEmAlly (Josle syl yee Ly Bileally cousyilly puatast
aeal 51 001

@ Voo Gl Jead a3l gz :(Plain concrete pipes: PC) Loslall Llaysdl yiulge @
dogus Ul 2 yuss T Ergas (98 eyl Glo sl gll das deliw Les £ po <o g9
oyl

syuss HUadly zuiy :(Reinforced concrete pipes: RC) imlidl Dluysdl jiulge @
Dol daglas 2 Loses paiady &y cHogigea Yoot a1t Gzl

oo byuss HUasly zudy :(Glass fiber reinforced pipes: GRP) Gudlsyosll il @

Sl b e 59 Lebipi 5y Lewss )5 A ggenng L)y ddd juaBga Yoo Jl 0

POURRISUA-

oo Layladl #4l )59 :(Polyvinyl chloride pipes: PVC) sl elss Juiadon yewlge

g Lo o5y (V.8) J2ddly syl Alguuy O)s)) ddudd oy cea Yoo s Voo

-AV .


Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight


o it aue YoV e
gﬁd'éﬂ'é&ﬁ@ﬁam & uad g olad | OIS

/ | *_

Load and Supporting Strength yw/gl!degldeg Jle ¥ 4,¢

AL gl Lk Lo L1 Sl DU el sl daglie olews (yEma
{(Earth load) w9591 352 Gl as ) a,3 e mlil Josd| Glaws )
[(Live load) > Jastl oobas Y

5oVl damtl (Bedding) (i yall g 53 aguss .Y

.(Load factor) Ja=d! Jolas cbews .8

.(Factor of safety) ;Le¥! falas Gulai .0

.(Pipe strength) 0¥l Laglaa ol .1

Determination of Earth Load aspi3ake je zalid Jextf V,4,¢

%@4_9.A3A (D= R RVES %ujs_m t_'j.uT U % ‘53).” sala Oe éu‘ d.q:-..” g\.«.u} R
Pl BMatl szl (V) Jssidl

W, =C,WB (v.¢)
HGIIEN
e dlsls s g JEat gVl b (s ya U1 Jesnd| (W
padied Gl Lyl ¢lghT and Wed Slany (1,6) Jgamtls cas il £y Lo L] Oe¥l susg (W

el gl any 2

- AN -


Akeeloo
Highlight

Akeeloo
Highlight

Akeeloo
Highlight


o it aue YoV paaks
gﬁd'é}d'b&ﬁ@ﬁﬁ@ & uad g olad | OIS

// —

B Geay Gla Jalas 1Cy

Ayl 16T (aed Ol39¥) sy (1.8) Jou

(kg/m’) ;yf35Y1 50y Loyl g g5
Vlee (Dry sand) cal> s,
VAL~ (Ordinary sand) gsle o)
yay- (Wet sand) JLs Ja,
yay- (Damp sand) b s,
YeA (Saturated clay) pedia ol
VAL (Saturated topsoil) daciie doelais &3
Vie e (Sand and damp topsoil) cdoy Jayg dselais & )3
TR T YU 77T
N E o
7 = 3
Y = 3 H
2 (] \\ ;

A

s
74 S AN

oA

() (M

-Ad


Akeeloo
Highlight

Akeeloo
Highlight


gﬁd'éﬂ'b&ﬁ@ﬁam & uad g olad | OIS

o it aue YoV paaks

// —

Values of coefficient C4

(=)
a3 3ake e ELN Jeadl = () (@) (D) :(8) Y=

—2ku'H /B
]—e

C -
d 2ku! (A%)

. n
P

-

gV 340 Sl @l Bae ‘H

.(Vertical Pressure) i,y (Active internal pressure) LIl cadasiad! o Lecaitl 1K

Bl il anydl 5ake o st ¥l Jalae 1U

1.0
1.5 \
2.0 h
'\\\ -“-‘-
\ e —
T ] . A
3_[] :‘-.‘- |“‘-'I"""'l"h:-:'---__ —
h""l-:'""'—-.__-.__ '
4.0 - D
E
5.0
1.0 1.5 2 3 4 5 6 7 8B 910 15 20 30 40
Values of H
B

.Cq J.n\.a.l\ NB C\J.Cu.u\ :(v.e) d&.&

L .



o it aue YoV e
gﬁﬁl‘é}ﬁ!“&ﬁ@ﬁﬁ@ 1 & pualtlg old | OLS

// —

23,012 dansiall 4l plaiT e W (KUT) @ Slany (Y8) Joaadly

Lyall g 157 (and KU @d (1.8) Joax
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<o (Saturated topsoil) daciie doelais &3
AT (Saturated clay) cnlb
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1 — g 20113/12

¢ 200.11)
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Proportion of (long) superficial loads pipes in trenches

Ll iy | bl | ebaiy | Lbsde | Gesd! L
dadue g Lasdue Ll | gl )
1.00 1.00 1.00 1.00 0.0
0.89 0.88 0.86 0.85 0.5
0.80 0.77 0.75 0.72 1.0
0.72 0.67 0.64 0.61 1.5
0.64 0.59 0.55 0.52 2.0
0.51 0.45 041 0.37 3.0
041 0.35 0.31 0.27 4.0
0.33 0.27 0.23 0.19 5.0
0.26 0.20 0.17 0.14 6.0
0.17 0.12 0.09 0.07 8.0
0.11 0.07 0.05 0.04 10.0
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Proportion of (short) superficial loads pipes in trenches

Ll iy | bl | Lebeiy | Lbsde | Gesd! L
dadue g Lasdue b | gl )
1.00 1.00 1.00 1.00 0.0
0.81 0.79 0.78 0.77 0.5
0.66 0.63 0.61 0.59 1.0
0.54 0.51 0.48 0.46 1.5
0.44 0.40 0.38 0.35 2.0
0.35 0.32 0.29 0.27 2.5
0.29 0.25 0.23 0.21 3.0
0.19 0.16 0.14 0.12 4.0
0.13 0.10 0.09 0.07 5.0
0.08 0.06 0.05 0.04 6.0
0.04 0.03 0.02 0.02 8.0
0.02 0.01 0.01 0.01 10.0
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Load Factor Jex!! Jolas ¥,4,¢

) B! Al el Jolas oy

L :[\NE +WL]
f W
B

(a.¢)
Jasdl Jalas Ly
.(Three-edge bearing strength) culals &M Jamidl 5,03 :Wp
Factor of Safety yke¥! Jokae Gidald ¢,9,¢

A @Il sams Fs Le¥1 ol olb Loyl Jlom S sl sl Zaglia apod e
Fs=1 imbladl Dla,sdl pulse ®

Required Bearing Strength for Pipes ywlseld 4oy Joildi3ydd 0,4, ¢

Z\:dl:d‘ MLl sz‘_)._i'u_ub):u.u‘jl‘ J.A_’-«S ZJJ.B &_A_u_a.s

W, W,
WB =(—E+—L}FS (\.,f_)

. &

ey

.(Three-edge bearing strength) culals &M ot 5,03 :Wp
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Minimum crushing strength of clay pipe (ASTM)

Nominal size | Extra strength clay pipe, | Standard strength clay pipe,
(mm) kgf/linear (m) kgf/linear (m)
100 2980 1790
150 2980 1790
200 3270 2080
250 3570 2380
305 3870 2680
380 4320 2980
460 4910 3270
530 5730 3570
610 6550 3870
690 6990 4170
760 7440 4910
840 8190 5360
915 8930 5960

-4 .
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Physical and dimensional requirements for non-reinforced concrete pipes (ASTM)

Class 1 Class 2 Class 3
Internal | Minimum | Minimum | Minimum | Minimum | Minimum | Minimum
diam., | thickness strength, | thickness strength, | thickness strength,
(mm) of wall, | kN/linearm, | of wall, | kN/linear m, | of wall, | kN/linear m,
(mm) three-edge (mm) three-edge (mm) three-edge
bearing bearing bearing
100 15.9 21.9 19.0 29.2 22.2 35.0
150 15.9 21.9 19.0 29.2 25.4 35.0
200 19.0 21.9 22.2 29.2 28.6 35.0
250 22.2 23.3 25.4 29.2 31.8 35.0
310 25.4 26.3 34.9 32.8 44.5 37.9
380 31.8 29.2 41.3 37.9 47.6 42.2
460 38.1 32.1 50.8 43.8 57.2 48.1
530 44.5 35.0 57.2 48.1 69.9 56.2
610 54.0 37.9 76.2 52.5 95.3 64.2
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Supporting strength of concrete pipe

Standard strength Extra strength
Concrete sewer pipe, C14 Concrete sewer pipe, C14
Safety factor = 1.5 Safety factor = 1.5
Bedding | py | ¢ | B A D C B A
class
fLOad L1 | 1.5 | 19 | 3.0 1.1 1.5 1.9 3.0
actor
Internal
diameter Supporting strength, (kN/m)
of pipe,
(mm)

150 11.68 16.06 |20.44 | 32.12 | 21.90 | 29.20 | 36.50 | 58.40

200 13.14 1898 | 2336 |37.96 | 2190 | 29.20 | 36.50 | 58.40

250 14.60 20.44 | 26.28 | 40.88 | 21.90 | 29.20 | 36.50 | 58.40

310 16.06 2190 |27.74 | 43.80 | 23.36 | 32.12 | 40.88 | 65.70

380 17.52 2482 | 32.12 | 51.10 | 29.20 | 40.88 | 51.10 | 80.30

460 20.44 2920 | 36.50 | 58.40 | 35.04 | 48.18 | 61.32 | 96.36

530 23.36 32.12 | 40.88 | 64.24 | 40.88 | 55.48 | 71.54 | 113.88

610 42.82 35.04 | 43.80 | 70.08 | 42.34 | 58.40 | 74.46 | 116.80

-4A
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Design loads for reinforced concrete pipe (ASTM)

Design load, (N/m per mm diameter)

Class To produce a 0.25 mm crack Ultimate
I 38.3 57.4
II 47.9 71.8

11 64.6 95.8
v 95.8 144.0
\Y 144.0 180.0

Manholes gal! @ pal| Oy dolil| Gtlall 1+, ¢
e L.:Zﬂj ciseliddl 3T Lolatl Gl 1 3T Gsball e Lol jus daames cul=tid e bHle Balall
JEs D3 o Jaad! cra cldiaill Sy of Bleall cilaas ngaad Lgilan! (e Coudly Hlusa¥l boglas
A eole¥ 2. allall s g9 o glasntl 2 559 ol ol g )1
Gygealll pad as e )
5 ygeulll olail 53 e .Y
Ao Lea pdd e LY
Lgnan oy yaaill boglas Jladl e €
LM‘JL&LTM ijuu\)hlwmwaﬁuﬁd& .0
@ VYV e ST Canpaill doglas 3T colss ble (daline cilblive Lle @illall Tamg
oo T Gglan ol JBT Cayymntl BT ciles 1] el cp 17+ sgas 2 Gallall o culaleall gt
08 Of apkid 1Y+ Ve o el gl U] cilss 13y e A 160 (e Lgin culaliud] o g==ia
lasi caaly Geadl a1y Lelest (lgaae Lle Gallall slay] agtiald Less i Vo s agas 2 Gallall s slas¥|
st
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