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90 1

t=11+——x—=11.80min
60

2880 2880
1+20 11.8+20
Q=C-i-A=0.40x0.0906x41700 =1096.22 m* / hr = 0.42 m* / s

=90.6 mm/ hr =0.0906 m/ hr

229 _gon
90
8 1
0= 0312 ¢
n
g 1
0.42 = 2312 D3(0.011 )2
0.013

D, , =(0.167 '* =0.51 m = 500 mm

21 1
V,, = 0397 pysga 22 39;(0 50) (0.011)2 =2.02m/s
n
14— 0 Jdasdl WB
A=1.55x107+1.40x107% +1.22x107% +1.05x2 =5.22%x107 km* = 52200 m?
t= 90 ! =12.54min
2880 2880

=88.51mm/hr =0.08851m/ hr

T 1420 1254420
Q=C-i-A=0.40%0.08851x52200=1848m> / hr =0.51m> / s

91-90.2

S = —8.888x107
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(kg/m’) ;yf35Y) 50 g Loyl g g5

Ve (Dry sand) cal> s,

VAL : (Ordinary sand) gsle o)

Vay- (Wet sand) JLs Ja,

yay- (Damp sand) b s,

YA (Saturated clay) pedia cnbo

VAS . (Saturated topsoil) darciie fselais &3
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Values of coefficient C4
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a3 sake e ELI Jeadl = () (@) (D) :(8) Y=
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gV 30 Ml axdl Gee tH

.(Vertical Pressure) i Jly (Active internal pressure) Al cndasiall oo Lol 1k
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ku’ @2 (B Lyl g o
NAY (Cohesionless granular soil) isaleia jue 4,3
AT (Sand and gravel) datyy Jo,
<o (Saturated topsoil) darciie doelais &3
AT (Saturated clay) cnlbo
BAR (Saturated clay) pviia cnbo
:(1,¢) Jlwe

R Ry V-
S Y= Guadl e ™

e VY = Sl s se
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W Q¥ e sl yie J<=I Jasnd|

WE = CdWB
__2ku'H/B
Cdzl e ’
2ku
ku’=0.11

W = 1920 kg/m’

1 — o 20113/12

¢ 2(0.11)
Wg=2.2 % (1920) x (1.2)> = 6082 kg/m
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Proportion of (long) superficial loads pipes in trenches

Ll iy | bl | Lebaiy | Lbsde | Gesd! L
Ladue o, Lasdue Ll | el )
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
0.41 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

WWW.DZPEN.COM | jldl 5



= e YoV e

- Y

gﬁﬁl'é}ﬁ!“&ﬁ@ﬁﬁ@ 1 & puadlg olud | O A Al

el Ul I st 1 G preasl) Al Jlas VI B 1(2,8) Jgu

Proportion of (short) superficial loads pipes in trenches

Ll iy | bl | ebaiy | Lbsde | Gesd! L
Ladue o, Lasdue b | el )
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 il el Jolas oy

Wy +W
L, guALA W 1 (1.9)
B

Jamdl Jalas 1Ly
.(Three-edge bearing strength) culals &M Jameidl 5,03 : Wy

Factor of Safety yke¥! Jokas Gaedald ¢,9,¢

A @Bl s Fy Le¥1 ol olb Loyl Jlom S sl sl Zaglia wpond e
Fs=1 imledl Glaysl yuulse ®

Required Bearing Strength for Pipes ywlseld 4oy Jonili3ydd 0,9, ¢

Z\:dl:d‘ YLl ‘A‘J_‘L"u_ub):u_u‘ji‘ J.n_’-«j 3‘).).3 a_u.u_‘a-J

wW. W
W, =| 5 +—L |F, y .
B (Lf 1.5] S (V+2)
C,..o~

"y

.(Three-edge bearing strength) culals EMA Jaseill 5,038 : Wy
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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
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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 |23.36 |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
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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| Ol dolil| @Gtall 1+, ¢
oo Ly cimbadl of Doladl Dlayadl 5T Galall e Lgilyas desas aled e 35ke Gl
JEs 3 g Jaad! cra cldiaill Sy of Bleall claas (nsad Lgilan! (e Coudly Hlusa¥l boglas
I eole¥I 2. illall s g9 .o glasntl 2 55 9m ol ol g )11
Gygealdl Jdad as e )
5 ygealll oLl 53 e .Y
dasdl Lea pad e LY
LM‘JL&LTM ijuu‘)klwm@uaﬁmc}& .0
@ VYV e ST canpaill doglas 3T cilss bl (dalime ilbliwe Lle Gillall Tamy
oo T Golay T JBT Capyemitl HUaBT ciles 3] Lol cp 17 dgas 2 Gallall o calaliall oy
0855 Of arkid 1Y+ Ve el gl HUa3] cilss 13y e A J1 60 (e Lgin eulaliad] o g==is
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