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DI2H M2ZH or L2H ¥

1B/2Hi6 1 92 0.3 0.4 05 06 07 08 09 1.0 E2 K5 20 50 f
0.1 [0.019 0037 0053 0.067 0.079 0.080 0.097 0.103 0.108 0.112 0.117 0:12F 0:124 0:128 |
0.2 [0.037 0.072 0130 0.131 0.155 0.174 0,180 0.202. 0.211 0219 0.229 0.238-0:244 4.248 | -
0.3 |0.053 0103 0.149 0.190 0.224 0252 0274 0292 0.306 0.318 (.333 0345 0355 6360 |
0.4 [0.670 0.131 0.190 0.241 0.284 0.320 0.349 0373 0391 0405 0.425 0.440 0:454 0.460 |
0.5 |0.079 0.155 0224 0284 0336 0379 0414 0441 0463 0.481 0.505 0.525 0:540: 0:548. |
0.6 |0.080 0.174 0252 0320 0.379 0.428 0.467 0.499 [.524 0544 0.572 0:59 0.643 0:624 |
0.7 |0.097 0.189 0.274 0349 0.414 0467 0.511 0.546 0.584 0:597 0.628 0.650' 0:674: 0:688 |
0.8 [0.103 0.202 0292 0373 0.441 0.499 0.546 0.584 0.615 0:639 0.674 0703 0:725 0746 |
0.9 [0.108 0.211 0.306 0.391 0.463 0.524 0.574 0.615 0.647 0673 0.711 0742 0:766 0 784: |
1.0 {0.112 0.219 0.318 0405 04810544 0.597 0.639 0.673 0.701 0.740 0.774 0:800° 0.816 |
1.2 [0.117 0.229 0.333 0.425 0.505 0.572 0.628 0.674 0.711 0.740° 0.783 0:820- 0:849- 0:868 f
1.5 0,121 0238 0345 0440 0.525 0.596 0.650 0.703 0.742 Q774 0:820 0:86F 0:894 GG |
2.0 [0.124 0244 0355 0454 0.540 0.613 0.674 0.725 0.766 0:800' 0:849 0.894: 6:930: 0.956 |

* Influence coefficients for solution of Holl's and Newmark's integration of thé Boussi hesqeqmnmforwm; a{m“
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sure - Circular Pipe Circular Pipe
m 0.150 : L\
0 0.743 0.217
0.3 ) 0.856 0.42-3
05 0811 0.594
0.7 0678 , 0.653
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(V) o3, Jles

s U el b (SJpyadl paadly Gpadl Oles b
Lt} 3,5 paing badly 2 0 -0 - JUT bslaws S dnal )20

Ay Leslio Al Ll 5,55 of @yl oo i ¥ bl

t Volzams fadl ppadiny el SN 2a2 plus : ¥,
2l L Gl o o i 11 5 Kl sae DAk detzgd] Dslall ks
Loy i, #
S * 9 { R SO | RSV RRY :
(v InP, = InP, + K, (t,-1;)
In P, = In (500.000) + 30 x 2.7/100
- P, =1,123,954
- P,=1,124.000
o bt Jams B33 . VAAY i s Las ¥, Koaal) (5500 5Lt staid) Wby |
AR C]
Slolasl 3pmy pas Db 5 /¥ - ¥ G S Dpal oL Jams 530y
| - oMKt saad
Mz Wzl oSl Jae et - WU
- Shslan SNV Sols Ul 3 )
() % increase in consumption = {(P, /P - TP x 100 wr

% increase. in cons. = { (1123000 /500000 )™ - 1} x 100 =10
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Slslae oz piz Vo 3 -

() % increase in consumption = {(P, /P02 -1} x 100

% increase. in cons. = {(1124000 /500000 )25 - 1} x 100 =9
e PORR ,-_mmwrlmn -

oS U Jaad el il e Y = @Y S el daal Tttt
R O}

{\) % increase. in cons. = { [1+(2.7 /1000)]30 -1} x 100 =8.4
- SAst Jpm ol dams of
| | S s Sy
78 5350 Jaw 5,50 Olslumy O 3 Ul 5 -V
7 5ol Jams 55 Slolang SN ol pte Do i =
/A 35U damn 55 el sl plainzal, -¥
Lol Y Wl p ] T gl a8 S
:L_.n. e Lual (average consumption) e el Mgz daogze -
(Y/\) o3, d5an
average consumption at present = 300 l/c/d
average consumption in future = 300 x 1.084 = 325 l/c/d
Wity Wlo Jil) Lapoatll SUpadlt = WU
Q.. present = (500.000 x 300 lc/d) / 86400 = 1736 s
- Q,, future = (1,124,000 x 325 l/c/d) / 86400 = 4232 I/s

(V) k Qdc\ = ()max danly + Qhrc (a3 1’,1:")
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S G pas Gaa (0-1) (5, Jydx o
Qiire =50 /s
Qmax uaiiy (present) = 1.6 x 1736 = 2778 U/s.
Quax daity (future) = 1.6 x4232 = 6771 I/
Ques; (present) = 2778 + 50 = 2828 1/s.

" Ques, (future) = 6771 + 50 = 6821 Ifs.
1yl

NN e L lze VI i 35y of Kongs Ui adl ik sie el
L...J!J el Jlad ou

Sl ¢ Ll S ) el Ak Syl ppeadl!

(el ..,&Luw!
Ques, = 2828 I/s : JU G pad]
V=10m/s : s el o iy

Q=AxV=(nD?/4)x 1.0=2828 m%s.
. D = 1900 mm |
choose D = 1800 mm.
S oo el Syl Sl et nend Wy o8 Dol ok
LGl e L LG, ddb Y ¥ Tl Ll B o uiu,.,..,:,uh,
K o (YY) (5, J,J,_uo,
(K, =003 mm IL) (V) 3, Gabe [Saaedll pomad] Slimis e

S (hydraulic gradient) = 0.04 %
V (velocity) = 1.13 m/s. < 1.5 m/s ('safe)
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= ol sty &y 38 Dolae Goky W
V =-2 V2gDS log((K /3.71 D) + (2.51 v/DV2gDS)}
| R (JUVY
(V=¥) o3, dyar gpe
v (Kinematic Viscosity) = 1.148 x 10 °m?2/ sec
| - PY
g =081 m/s2 . S=0.00]
V=-2/2x981 x 1.8 x 0.001 x log {[(0.03 x 10-3)/
(3.71 x 1.8)] + [(2.51 x 1.148 x 10°6)/
(1.8 V2 x 9.81 x=1.8 x 0.001)]}
= 1.84 m/s.

s S Dbl b WS (S) dad ek o205 23V, 5

V (m/s) S (mm/m)
1.84 0.001
1.52 0.0007
1.27 0.0005
1.13 -0.0004
Ques, (future) = 6821 Vfs. ‘ heizeal! O mazl!

: il Ollas VU Lid oa VA - b3 5T s Jiy
Que= 6821 ;5 = 341051/ |

= 3.4105 m3/s.
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V= Q/A 3.4105 /( nD? /4) = 3.4105 /( t x 1.8 2 /4)
= 1.34 m/s.

ol o bl ek S atagll Sy Byl Spundd Sy LS Dolen 3o
s B g 30510 4,05 b Ldy slga ¥ Tigls Tl 21 Lol oo aual 11 Lo
| K @ _‘_,..LJI,_,,.HI (Y-%) 3, Jyas e
(K, = 003mmuw (¥) 3, Gonde (Kl pbagl! comaall iz o

S (hydraulic gradlent) 0.06 %
V (velocity) = 1.40 m/s. < 1.5m/s (safe)

F Olsinie plibnaed e g oS Uslas Goelts o 5
V=-2V2gDS log{(K /3.71 D) + (2.51 WDV 2gDS)}
| | ' - Yoy
(V=Y) o3, Jyie e

v (Kinematic Viscosity) = 1.148 x 10 6m 2/ sec

P P A

g=9.81 m/s2 S =0.001 '
-——2\/2x981x18x0001xlog{[(003x103)/
(371x18)]+[(251x1148x10")/

18V 2x98I x18x 0001y} °

1 84 m/s | .
Ly ggy s) : S (mm/m) (S) dadd ok o2y 2l 2BV, S,
: 1.5 - ,On. 7 g N LS
140 - -0.0006 "’ s



el 2 ” . , ey

5sSds S/¥ YAYA wliies JUI O padl Jams o A i, b i
Sk & e 3 s Lan 3 /et (Sdapangdl Judly &/p VY 2l
Be ol 0555y &/ YLV £ oy Jizall (3 Spadl Jand o VA
| 7V Sladadll Sl /% Vot
aledes b Dslas plinaly puelll e Solsiptll penatll —:lsls
V= 035’5CD°63 (H/L)O54
V=10m/s : i, o

Q AxV= (D2/4)x10 2.828 m3/s

= 1900 mm
choose D = 1800 mm.
V =113 m/s

= 1 saldey 03l Uslas Gk
15l 3] eulpall C = 145 dad innss
| (£=¥) (3, Jsad o0
V=113m/s. el jo i
- 1.13=0.355x 145 x 1.8 %63 (H/L)%*
. H=0.04%

J)Jg J;nabaég,k:“ﬁwl "‘Ju U’J.
— Jekzdl et Ul

i Ol las VU i oo VAL iy 31 das Az
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Ques = 6821 ;9 =3.4105 m’/s.
V =Q/A=34105/(nD?/4)=3.4105/(mx 1.82%/4)
= 1.34 m/s.
2 by 551 Ustas Gz,
(£-¥) 5, dpr bl eyl C=145 i3 ine
V=134m/s i, Jl ok,
- 134=0355x145x 18963 (H/L)%*
- H=0.06%

s.‘JJJg J;Uéluét,b.\;&.’swidj‘.qﬁj

(Y) 3, i
o sl pand S5 0l peeadll o5 aneadl O ol Gl P
1,‘-»53,:5(45‘.1]:&!,1....3 0., JUI Lol Lpde 23 (e
Al Teelio TRl Zuall 5,55 of @isall ooy - Taw ¥ by laie

(V) o3, Ul
Qav. cons. (present) = 1736 1/s.

Qav. cons. (future) = 4232 1/s.

Qav. sewage (Present) = 0.8 x Quv vons

=0.8 x 1736 = 1389 I/s.



srall 2,8 Yve ,

Qu. pwr (present) = 0.2 x (500)"*x 1389 = 783 Us.
Qmax. p wE (present) = {1 + 14 /(4+,/300 )} x 1389

| = 2127 Us.
Quin. pow . (future) = 0.2 x (1124)9x 3386 = 2184 Us.

Quax. p.wE (future) = {1 + 14 [(4+J 1124 )} x 3386
= 4649 1/s.

t S laed¥l pulpe Jab ppead
3 ] OVl O
oo 2aSy i)l slem ZeaS lze¥l 5 Joge Y ‘...4¢ SN D
by slon g domsed g7 g DU Dl ) StV
| e 1 550l 218 O e
D =23 . Qus/Quuu =08 Suted)! et Ssine
Bl b gl e ully ol i)
- Qe = 1.25 x 4649 = 5811.25 Us
| ; ok Bl Bpgall]
Ks%0.06mm (Y-Y) 3, J;Jq‘y
Q=AxV:, V=15m/fs. ok
5811.25 = (7D? /4) X 1.5 (m/s)
D=2500 mm e

KS=O.06mm_ e (Y-¥) o3, dptor 0
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i e |
- $=035m/100m = 3.5m/1000m
. b shadl ok el gall Loty O paddl o
Ve=12m/s , V/Vi=1.12
 V=12x112=1344mjs < 1.5mfs.

el s ppullly ie i V
~ ¢ gl U
spmey S Dyl Do) w2l s LS Jlas¥l (5 2550 bl e
| " Aty obea (Qip)
Q) i oles LeaS ol
~ Qinry =95 (m? /day / 1krﬁ of pipe line) x 5 km
'=475m/day—5 5 1fs

me @ = 0.46 (m /day /1 cm of diam. / 1km of pipe
line ) x S km

=046%x250x 1 x S=6.71/s
'Qinfz 67 s - Ll S o3

| G e k) ety
Qaes = Qumax DwW.F + Qins
- =4649 + 6.6 = 4654.6 /s
L,V!ucl,,_;l Ol Ol I pad! s u_,f‘_).&hﬁf—w
e 0yl 25 5 -
Slp N o il Ji ol -



srall 2,5 Ye
| _ 1wl Ou

DU s i Dl ey LY als 1S L] b e bkl e
_ il
Qaes = Qmax Dwr + Qini (a5 oD+ Qrain
I Jait! sl — ¢ ¥l LS Ol
Quin=CiA
t.=L/(60V() +1t
= (5000 m /0.75 m/s ) + 180 sec

= 114 minute
i =1000/(114 + 20) = 7.46 mm/hour

Quin = 0.8 x 7.46 mm/hour x 200,000 m?
=332 1/s
S sl sy

Togaidl oLl 5,855 - 2e £ (ol I o8+ (5 0 A b3 b

Area served = 5000 x 40 = 200,000 m’
Ques = Qmax. pw £+ Qinf + Qrain
= 4649 + 6.7 + 332 = 49877 Vs
| PR W 08 § e QN °% PR
Q= 5811 s
Qe = 49877 1/s



Yyy . Srall .\,Q"

S =0.0035 m/m
D =2500 mm

(Y 3, 5o} (Sdpyiustll prmaddl Sliionis oo
» K, =0.06 mm | |
Van=12m/s
Ques /Qrun = 4987.7/5811 =0.86 V/Vi=1.15
V=115x12=138m/s < 1.5m/s (safe)
| : Zag)l UL
Ol i ol Ul
Qdes = Qmin. DWE.

=831
Qmin. p.wr/Q ¢y =783 /5811 =0.135

(¥ 3, Gonde) el i anlyall G padll Lo pudl e
VNV =070 , Vg =12m/s
. V=07x12 = 0.84 m/s
> 0.6 m/s (safe)

IS5 Thdaadl Olalaa¥ i oo Yoo ki dnbs Glp elys i
e/e 'J"V°J-:-€u'b.o$~ule’u"¢l?té’?l~:'



v Jls

P (9) 3 Lol i) t,ﬁ Wl M sy A..t,; RIS
Gaes Sz V0 @l S Ll haoy e Yo ol b3 il s e i _
| oot S Aaodl 2,30 polyiy o, i oa 20 V50 D] Sy
"o 1 OBV A = () TSI
CLigileans WY = (@) LB IV Dyl
| (Fp) gl o8 oles -\
P=15b=15tm? sl Jill
D=0.25m sl Ll
=900
F,.=2P (®D?/4) sin (/2)
=2x15x {m (0.25)% /4 } sin (90/2)
= 1.04 ton , o
Lol A! WS slayl pouuas - ¥

\\; v
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a bl 33l ols -¥
K, = tan’(45 + 6/2)
= tan?(45 + 30/2) = 3.0
e= YK, h
;= 1.8 x 3 x1.275 = 6.885 t/m?
£, =1.8x3x 1.625 = 8.79 t/m?
£,=18x3x 1975 = 10.665 t/m*
| (F) 3,3 Laiss
F, =6.885x 0.7 x 0.7 = 3.37 ton
, = (1/2) x (10.665 - 6.885) x 0.7 x 0.7 = 0.926 ton
L abd! s gl il -t

N, =(0.42x0.7/2)x 045 x 0.7 x (2.4 t/m*)
=0.42 ton



={(042+0.2)/2}) x035x035x (2.4 t/m3=0.09 ton

S, _(045/3)x{07+(2x042)](07+042)—0206'm
= (0.35/3) x {0.42 + (2x 0.2)}/(0.42 +:0.2) + 0.45 = 0.60 m

(a) 1hb aad Jpr of¥1 Luls -0
M) ‘GUJ-U“(};.“,’
M =F.x1 i
= 1.04 x 0.475 = 0.49 m.t.
(M) .,s Pl 5
Mg = NS, +N,S, +F 1 +F)l S

—042x0206+009x()60+337x(07/2)+0926x(07/3)
= 1.5 m.t. s

olydlpze [ ol g0 = (F.S) duw Jolas
~FS=M_/M_=15/049=306 >1  safe
- u‘yj.ﬂ Labh -3

(F ) u’f’*d:’
F ‘= T= ()4 ton :

(F,p)-: ~J’=J'~Bi~?uﬁ
—337+092L 4.3 ton

_ (Ff) Il 5
Fr=(N, + N, )tan @

= (0.42 + 0.09) tan 30 = 0.294 ton



AT el 2SI

‘ | Ff s.‘}&:»\ﬁéd,i + Fpi{,‘ﬂ'wd)j‘—’ Fslb';?td);
‘Fsl:' Fp+Ff

=43 +0.2904 = 4.594 ton

o SV g3 / o151 58 = pLoY! Jolaa

FS=F_ /F, =4594/104=4417> | safe
gl WK LB Olslea¥l Aty -V

[- 1oglss dom (M) g3l thams

M =1.04x0.252 - {(e, x 0.35 x 0.70) x 0.35/2

o+ 12x (e - )x035x0.7x 0353

M = 1.04 x 0.25/2 - {(6.885 x 0.35 x 0.70) x 0.35/2
.+ 1/2x (879 - 6.885) x0.35x0.7x0.35/3] = 0.19 m.1.
e F, . F Sldljobigyl
F=F =MY/I '

= {(0.19% 12 )/(0.70 x 0.45%)} x (0.45/2) = 8.042 t/m?



¢ Jie

5 GRP o 30y Sl o 5y pmll ol eaady JLYE Ol
Wy - Sb)) chazie S 20 V)V abps Ga S asyope e Voo
ok LS
ey pa )l isbey daandl a3t me 0,m- b)) gl el ) Gae
o Yo Gl il deny ¥ UG Lul5s Y/ ob VA LSS
s e e e Ay Gl ey T [ o VY LS,
(oS £0F0 4 Wyl V- )e - ol
(e - Tpwle) LG G, uU0 - v,I
i, 05 oo JesYl Gl
‘W =CwB?
w=18tm'=1800kg /m?
B=16m
C=(1-e 2K W Ky
K=(F-sin30)/(1+sin30)=0.333
g =tan 30 = 0.577 ‘
C={1-e 2x0B OSSO0y /(7 % 0.333 x 0.577) = 1.82
W =182 x 1800 x l.()’2 = 8382.697 kg /m’
iVl 55 oo JY! uL...»
W=C PFB,

B\: 1 10m
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P=220x0.2=0.44 /m? =440.0kg / m’
F=1.5 (Y-£) o3, Jyadl o

0 5y e e
(D) 2o Ay =5kl 20

(M) axz G bl b
D/2H=8/(2x$)=08
M/2H =50 3y
C,= 0.740

W = 0740 x 440 x 1.50 x 1.10

= 537.24 kg/m’
S 03y o Js Yl Olr
W= C xPxF/L

A= (L) by

L=090m
F=1.5 , (F—£) o5, Jyde o pieall Julas
P=4535.9 kg “

» (£-£) o5, Jyan oo
B./2H =1.1/(2x5.2)=0.105

L /2H = 0.9/ (2x5.2) = 0.086
C.=0.019

W =0.019 x (45359 x.1.5) /0.9 = 143.64 kg/m

b /e VSN = APAY S aFVOYY 4 N =l e Jle Yl e



rall 5,5 | = Y'L‘tﬁ:

P oo 5l ozl Z8,801 £ JUS o 51D U el ol Tl Slislll g
' ' (Ll oy
b e e A L= e Ve bl Y
iv.r/‘.;;ff-v'--=‘v
Y.¥=f... /8= ’l"ﬁ‘}.obu.

Y = Jen Jolad LA b (0) ol Eays ol i (2) (35 Jealdl J] s U

{.6
- S P —
A
9 | | -
- el fff"”J o2/ ’,:L‘_ -‘i,‘,,
s
e
aokal,

" i -
@ ﬁt‘

+- Qil;r—

(G Tpul) GRP I Bobe g Bppuls = LU
w3 53y om IVl Ol
WszBBC

w = 1800 kg/m3
B=16m

- Be=1.0m

C’—’—H-G'QK“(H/B'}/(?,KQJ\)
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K= (1-sin30)/(1+:sin 30) = 0333
o =tan 30 = 0.577
C= {1- " 2x 0333 %0577 (5.0116)} /(2 x 0.333x0.577) = 1.82
W=182x1800x1.6x1.0=>5241.6kg/m

ALY 53 o0 oY s
| W=C,PFB,
- B=10m
 P=220x02=0.44¢m? =340.0 kg / m>?
F=1.5 (r—t)'rs,d,.u,.t(,,
| (£-£) (3, dyar o0

(D) 2 Ay = Gokll o0

(M) ax okl b
D/2H=8/(2x5 =038
M/2H>>5.0
C,=0.740 i3

W =0.740 x 440G x .50 x 10
= 488.4 kg/my

18 4 03y o S Glm
W= CxPxF/L



Srall 3,1

Yeu
A =(L) By

L=090m

F=1.5 (r—z)‘.sjd,.\?o..rul‘);u,

P =4535.9 kg

(£-£) 3, Jyar oo
B_/2H =1.0/(2x5.2) = 0.096
L /2H = 0.9/ (2x5.2) = 0:086
C,=0.019
W =0.019 x (4535.9 x 1.5) /0.9 = 143.64 kg/m’

b JomS OAVY N = 0¥ AN 4 LAALL + VEV L = 5l e Jlol g e
AX =De x (K Wcr?) / (E1 + 0.61E°13)

K=0.110 (p=6 xe) (V=£) o3 dsdr o
W.=5873.16kg/m
r =05m
" Pg=0.63 kg / cm?
El=0.149 x 0.63 x 0.5°
=1.173 kg /cm
el 5 e 70 55l sl B3
AX =5/100x 1.0=0.05m

0.05=138 x (0.110 x 5873.16 x 0.573)/ .
(117 +0.61 x E x 0.5Y)



YLV - ' gl oS
 E'=292156.6 kg /m?
'=29.22kg/cm?

YRV Vi VyvR VI S POy - A sl e2s o A€ o5, dyae I &J*-'“*,
- 2555p Gt /A

| I.SOgﬁn.
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PROPORTIONAL DISCHARGE 0p =Q/Q,
o [+] o2 03 0.4 <X-] 08 or [X:) 0.3 [ ] i tz

1,00 -
L a— o .L_ i\ﬁm“_*

ROUGH TURBULENCE 6 » D/ xs

O.80|—— SMOOTH YURBUL ENCE 03 3600 03is3 — ]
t¥or woter a1 15 ¢ siunite )

. ; 1
YRANSITIONAL 0s .‘"\)
ordl_ ¢ 3600,03173) |

(for water ot 1B C siunits )

PROPORTIONAL DEPTH g¢/p

010 i
ooe ::Paomnmn_vn.ocnt B A A S
c.07 L RS S N T
0.08 'PROPORTIONAL DISCHARGE & 10

ooe}

oo
0.03

0.0

0.0

®%% Y " 1.2

PROPORTIONAL VELOCITY vy = v/v,
Proportiond/ velocry and discharge in '

PAri_fui circukar sections
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Discharge Q (1/s ) for pipes flowing full
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Diameter D (m)

Ks = 0003 mm



""‘“ .s_,gl

YoV

JUSIPDID JNDIPAH
ARG

°
, 2 98 @ .
Y - o.
5% o.o omwu,mvo.oooo 00 000 O O X
; g . > . N
R e B e N e ol o
20 P ITEN RS LT, o P RIS g
[ e = X ? o ¢ vl VA 2 91
et G;\. a\AmW > 3 D P B N t
o0 o) o a8 N - IAY Sy At vt
SR g ot SERL e XA
1o SRR e . TR SE N o
o0 o vn Zh e . AISC AP AN =
3P TR SRED R SR AR N g0
PR AR WRRGEEE
LY y X /ﬁ‘»WW/xiX/\“X /ﬂ/
QOO.\“, ool A\ /nzl - .u\ 90
2 s NJWA e T L o
vae N 8T ¥ <
0P B SESRREERE] vo
o 9 o ;.a\‘.\ i Oy f A.. ./MM/.//LK\“ 3 155
CUD OGOOO v e y,\\aﬂu ¢ .ﬁ 5 so
© 200 TIRE T X Ne=
S 400 DA Ry . @ 8 AMM&
Wwoo > SO RO ] £9
" X xd o
» R SHEAS! SRS NI w0
& o AN A e o
\ A ] b N L 3 .
B 898X xﬂx(un..ﬁ \.m/zr N XX ; an ey ,// & X ero
X ", A% wR! 8
S SRk LIRS
- NN : ; & p
- # S KN SSOOSEEsY soo
S SACN AR B £
- . 7 DN .
S 0 SR WN N A&an ] w00
o RN SNSRI o
@ 4 s VAN P3R4 3
2 [Se) 2O, o7 ARSI N K b
= 3 -« g %] ¥a0
.M " ‘/OU oS X % G AR
x M dA ﬂA XM_ ° X ,L_A. o) ..U Qe 00
2 » o > % )
a SekeREs = 200
) R 22258
PO @ 5 ; QQ 9
- I 4 " N o - . e e 9o & opL

Ks = 0.006 mm

Diameter D (m)



Yot

-

¥ PG v0O

Discharge O {1/ s Mor pipes flowing full

sradl

- QJ
(WOOI/ W) 7550 121p016 NINDIPAH
% 8e% % ° % 1&9
0p 0Qo O .
N ¢ -
Mﬂxmﬁ KT s XM)W 0z
NN Sieanela g * 81
] AN A h A : h& } e ,
SERERRD . o
: K =] 2!
% 2 5]
L WM\%@, B N o'l
b A r_)x o N
KNt X 60
NN A S /“ S s
e A A 90
NNEENsLE L2 oo
X X A i 53 <y el
B Wvﬂ«”xw. Rl ke A‘ vo
QAT N
A )mﬁmﬁmX xw Zow 5
SENEN see
RRDIIN 2=
Y Iﬂ.. % km %ﬂmw_w
NS N S 3 X
e wmmwr.x . ﬂo
el .
BN % oo
IS SR A olo
SRR e R )
X ) ,x)&nyzu > KA\W 900
! & T :
\%ur APFeTq §0°0
AV;..HH > Py .
N Fx vo 0
o hE S o 2 .
= .W“m«o.o
v op &~
356838 o 28858

Ks=0.0i5mm

.Diameter D {m)



::oo(_s coo. < WURIPDID JNNIPAH

Srall Sl

Discharge O (1/3 ) for pipes flowing full
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Discharge Q (i/s) for pipes flowingfull
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Discharge Q (1/s)for pipes flowing
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Ks= O0.3mm

Diometer D(m)
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Discharge Q (1/s)for pipes flowing full
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Diometer D{m)

Ks = O 6&mm
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Water Supply , A.C. Two;t, F. M. Law and F. W. Crowley.

Design and Construction of Sanitary and Storm Sewers, Water
Pollution Control Federation Manual of Practice - Number 9.

Charts for the Hydraulic Design of Channels and pipes, Hydraul-
" ics research Station, Department of the Environment. '

GREATER CAIRO WASTEWATER PROJECT - Final Master
' Plan Report, Volume 4:: Design Data and Criteria, John Taylor & -
Sons Binnie & Partners m assocmtxon with Dr. A. Abdel-Warith.

Desng__,n‘, Elwyn E. Seelye.

B.S. _
CP. 2005 Sewerage PR
C.P. 2010 British Standard Code of Praaétice for Pipelines.
Part | Installanun of Pipelines in Land -
‘PartII  Design and Construction of Steel Pipelines in Land
Part Il Design and Construqnon of Iron Pipelines in Land.
- Part IV Design and Construction df Asbestos Cemént Pipe-
o lines in Land. ' .
Part V  Design and Construction of Prestressed Céncrctc
: Pipelines in Land.
. DIN -

2001 'livxivatc'aind Individual Drinking Water Supply.

Design, Construcuon and Opcrauon of the Supply System Code
of Practice. -

4033 Sewers and Sewage Pipelines. Code of Practice for Construction.
AWWA o |
C 200 Steel water plpe 6 mchcs and largcr
T 2()6 Field welding of steel water plpe

C 400 Asbestos Cemem distribution pipe, 4 inches through 16 inches,
T for wter dnd other liquids. : :
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- C 401 The selection of Asbestos Cement distribution pipe, 4 inches
through 16 inches, for water and other liquids.

C 402 Asbestos Cement transmission pipe, 18 inches through 42 inch-
es, for potable water and other liquids.

C 403 The selection of Asbestos Cement transmission and feeder main
_ pipe, 18 inches through 42 inches.

C 600 Installation of ductile iron water mains and their appurtenances.
C 603 Installation of Asbestos Cement pressure pipe.

C 950 Glass fiber reinforced thermosetting-resin pressure pipe.
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