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AN ABSOLUTE ROUGHNESS K=0.4mm FOR DUCTILE IRON PIPES AND

- FOR PIPELINE ANCHORS AND SUPPORT DETAILS REFER TO STANDARD DWG

Nb 762W-STDP10.

- FOR PIPELINE TRENCH DETAILS REFER TO STANDARD DWG Nb 762W-STDP04.

- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD
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- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO
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NOTES

- ALL ALTITUDES ARE TIED TO THE NATIONAL ELEVATION DATUM OF LEBANON.

- HEAD LOSSES HAVE BEEN CALCULATED ACCORDING TO THE COLEBROOK FORMULA WITH
AN ABSOLUTE ROUGHNESS K=0.4mm FOR DUCTILE IRON PIPES AND

- FOR PIPELINE ANCHORS AND SUPPORT DETAILS REFER TO STANDARD DWG

Nb 762W-STDP10.

- FOR PIPELINE TRENCH DETAILS REFER TO STANDARD DWG Nb 762W-STDP04.

- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD
DWG Nb 762W-STDP08, DWG Nb762W-STDP09 AND DWG Nb 762W-STDP10.

- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO

STANDARD DWG 762W-STDPO08.

- PIPE MATERIAL: DUCTILE IRON UNLESS OTHER WISE SPECIFIED .

- ALL PIPE FITTINGS AND ACCESSORIES ARE PN16, UNLESS OTHERWISE SPECIFIED.

- ALL PIPES SHOULD BE EXECUTED IN PUBLIC OR EXPROPRIATED ROADS.

TOPOGRAPHICAL LEGEND

—

~< O Spr

+
@4
_@

—_

|

—
T

EL.S.S

+D@@¢Q@©$

Num

1160.12

—+—+

O

KEY PLAN

—
—

Rew. Date

Dsgn

Drwn | Chk’d

Appr’'d

REPUBLIC OF LEBANON

LEB
RELIEK

BUREAU TECHNIQUE POUR LE DEVELOPPEMENT

JALL ED DIB — HAJAL Bldg
P.0.BOX:70492 — ANTELIAS

TEL:(04) 712157 / 712158
FAX:(04) 712159

DESIGN AND SUPERVISION CONSULTANCY FOR REHABILITATION
OF 1 KM OF WATER NETWORKS IN MENYE-DENNIYE AREA

L= 330 m L= 252 m L= 204 m L= 444 m
D= 100 mm D= 100 mm D= 100 mm D= 100 mm
Q= 15.49 l/s Q= 12.83 l/s Q= 11.09 l/s Q= 10.86 1/s
V= 1.97 m/s V= 1.63 m/s V= 1.41 m/s V= 13-B y
J= 0.0549 m/m J= 0.0381 m/m J= 0.0285 m/m iy 0'027én£/m
JL= 18.14 m JL= 9.61 m JL= 582 m .
JL= 12.27 m
\s\\
i} \
o
o
w
=
(-
0
>
[a] /
:
I \
‘ﬂ': /
o0
I X
<o
SF /
z
25 °
Er
%O = /
><LLI —
Xz
z5 >
o
63 T x
DATUM LEVEL (943) (915)
5 8 3 3 8 8 5 88 g T § ¢ 2 e g £ @ 2§ 5 § 8 I 8 & X g g 3 2 8 8 3 3 g 5 2 3 g 3
STAKE NUMBER S S} o o o o S} o O o o O o o O o O o O o O o O O O o O o O 3 3 3 S S G ¥ ¥ ISR S o
GROUND LEVEL T & 8 § & ®©& § =23 s 88 8 =% & = & & & 5 & ® R & 3 3 & &8 ¢ @8 =® T » & 3 8 8§ 3z 85 T &
-— o o (<3 n -] ©o 73 N o N -— < ©0
R o @ 2 P o 2 @ @ b 7] B 0 B 3 + 3 S S I 3 3 2 b b o o o B o 2 S 2 3 ] ) " Q8 N 2
o (-2 o o (] o o o [~ [+ (-] [ o o [+ (] (-] o (-2 o o o [ [+2] (2] = (-] o o o (] o o o (- = = [ o [ o
o n M n < n n (o] - - -] o - o b - N N N o - 2] n < < - 2] o N (2] < N~ (=] A n - - -] N~ (2] o
CROWN PIPE ELEVATION N N N h n L4 - Moo “ < N =~ N & n N n N N “ o 9 N - = © h N L4 et 0 hi - n 0 0 0 @ 9 =
o o [ © < - ~N n © © o N o - © M [+ © -
2 %y > o © 3 3 n © 0 b I 0 n < < 2 < < < < ? < 2 i 0 o B D 2 2 < 3 I = o] N & 8 ~ 2
o (-2 o o (-] o o o [+ [+ (-] [ o o [+ (] (-] o (-2 o o o (-2 [+2] [+ = (-] o o o (-] o o o (- = = [ o [ o
] ) - =) o N ~ < [ © [ 0 — © — — — © — © © —
PIEZOMETRIC LEVEL S B @ 2 ° = 9@ = 2 " 2 R ] s = ] ” o0& ® o ] 3 3 2 3 3 n 3 @ S N 3 I 3 2 ? 2
- o M N - o [+2] (-] < - (]
s 5 S 5 8 S S S g g g 3 S ] & S & > @ ® & & & 2 @ & o 8 8 & @ & P o 2 2 2 R R N =
= = = = = = = ©c 9 = = = = o o o o o -3 o o -3 ] o o -3 o o o o o o o o o L) L) o o ) o
5 o2 3 5 & &8 R 883 &5 8 B & 8 5 8§ 2 3 308 8 g oy 9 T 8 ° 53 B g 3 9 8 I g 8 g 8
PRESSURE ON GROUND M B 8 N P P 3 g ¥ < ” " < g o g o 8 o s 9 = @ N S < o o o o 9 w P a o 3 o S < P
<+ <+ <+ < <+ <+ <+ 4 < <+ <+ <+ < <+ <+ <+ <+ <+ < <+ <+ < 0 9 0 " 0 0 0 0 0 0 0 0 <+ <+ <+ oI 0 0
PIPE DIAMETER 100 mm-DI 100 mm-DI 100 mm-DI
100D1 SOPE
100 GVS0 100 DI 100 DI
ARV
PIPE DETAILS . 60 60
N.M
75PE 100 DI 100 DI
100
PARTIAL DISTANCE |16.86| 19.36 | 25.98 | 22.50 | 21.15 | 23.37 | 20.48 |10.2({ 20.10 | 21.19 | 21.24 | 21.95 | 23.07 | 24.34 | 21.96 | 21.10 | 22.82 | 23.85 | 20.04 |1591| 25.07 | 19.10 | 21.27 | 21.77 | 28.09 | 22.13 | 25.28 | 21.19 | 23.07 | 28.02 | 27.00 | 21.73 | 2417 | 24.05 | 23.76 | 19.82 | 27.66 |11 2| 24.81 | 21.33 |
- 1) o N~ 00 w - n o o [\ (=] 00 ~ o 1) © 00 w o w 00 n ~ 00 -
s 8 J @ 2 3 S &8 & = 3 B 3 R N 3 8 n B3 8 3 & 2 R a = B 3 2 2 = 3 3 = 3 8 B @ S
ADD DISTANCE © < © ~ < 0 @ o o o - o < ~ - v < N - - N o - o < o < o - < o o - 0 o % o S = © ©
o M © 0 o N < n ~ o N < ©0 (-] - M n ] o - < © o o M n @ (=] N n N~ o N <t ~ [-d N L] n ~
- - - - - - N o~ N N N L] N L] M < < < < < n n n n © (7] © © ~ ~ ~ ~ ~ 00 o0 0 (o}
T T T T T T T T T
HECTOMETER 0 1 2 3 4 5 6 7 8
T
KILOMETER 0
BRANCH A1-A15
BRANCH C35-C54 —
L= 444 m L= 294 m
— D= 90 mm
D= 100 mm = 356 1/
Q= 10.86 1/s 3: 056 S
V= 1.38 m/s = 0.56 m/s
J= 0.0276 m/m 10,07 m/m
: = 1. m
JL= 12.27 m
/
- 1
|
\ z z \\//
\\ 8 8 w
2 2 \€ o
[ [ w
3 ) ju
T a a %
\\ T T T
o o o
T~ 2 z z
< © [se}
O o O
Zz Zz Zz
Eu wE E
[Zke) 52 7]
X 3 X X
w= % w w
o< Z0 e}
= SF =
Z 0o o Z z
oz =z 9 (@]
EE £ = [=
(S Eo o
R [ w
z X Z b4
&z 25 &
z
00 §0 g o
DATUM LEVEL (890) (970)
-~ N [3) < v © N~ «© [=2] o - N [50] <t o -~ N o0 < 0
< < < < < < < < < 0 o) e Vo] Yo} = N @ X W © > «Q )
STAKE NUMBER 3 3 3 3 3 3 3 3 3 8 8 S 8 8 < < < << < < < < P z b2 I X b
©0 < (<] ©o -~ n o ©o < N < © n - n -] ~ - O -] n @D (2] n N M (<] < o
GROUND LEVEL © N N i @ ~ © © < N o - n @ © 9 © 0N S S o & et S N o o N
n o~ o [-+] o < -— -~ o (=2 n n n <+ ™ N o [+2] ~ n < L] < o
2 ,: - - - o o o '3 g o o o (2] [~ [~ (=] 0 o o [+ ] [:1] [ [:2] -] -] ; -]
o (2] (2] o o (-2 (-2 (=] (=] o o (-2 (-2 [} o o (=] o o o (-] (2] (-2 o (-2 (-2 () o (-2
s 3 g ¢ I 8 ¥ & 3 3 T 8 £ 3 3 R K =8 8 § 2 85 3 § SEE S
- - -
CROWN PIPE ELEVATION o © < o o ~ 10 9 o - - o @ o < < <+ Mo - - I © < 0 o 0 < "
— -— - — o o o o o o o o [+2] [+2] [+ [+ (<] o o <2 (2] 0 2] 1] 0 00 -] -] [+
o o0 [~ o o (-2 (-2 (=] o o o (-2 (-] (-] o o (=] o o o (-] [+ (-2 o (-2 (-2 [+ [+2] (-2
- — (2] (o] n [ 3] (2] 2] 0 o [ < ~ n ~ N
% 2 3 R 3 3 R 3 3 N 3 9 N S 3 R 28 B § =2 3 3 R @ i <
PIEZOMETRIC LEVEL o o 0 < < % o o - o o a o o Q 3 n 9% 2 o o 3 ] N N N N N
5 5 5 5 5 ~ 5 5 N 5 5 ° © E ) ) o © o ) ) ) ) ) S ) ) o 1)
o L L3 o L @ L o o o o *» L @ = = - == = = = = = = = = = =
s 5 3 R Yy 8 ¢ Ty & 8 3 =2 & 3 8 5 3 =23 2 3 g ¢ 3 5 3 8 2 N
- - - - - -
PRESSURE ON GROUND ¥ o S = i < S N N N o g © w0 " 9 P 6 © < o ” < W o )
n n ©0 0 ©w © [ (7] (7] o © © [ [ N M N Lo I N N e} ~ ~ ~ < ~ ~ ~
PIPE DIAMETER 100 mm-DI 90 mm-HDPE
150DI 150DI
100DI 100 100D 0 150 90PE -e e 90PE
PIPE DETAILS 100 60
100DI W.M (3
75PE
%o PE
2]
PARTIAL DISTANCE | 23.83 | 24.15 | 24.14 | 24 47 | 20.23 | 23.08 | 24.30 | 23.75 | 23.60 | 23.89 | 23.84 | 21.76 | 17.78 | 24.96 | 23.98 |w1.69|3| 21.52 | 1647| 26.84 | 16.03| 18.36 | 26.22 | 29.25 | 20.9 | 5.10| 26.05 |
- - N N ~ ~ ~ o ~ n
3 3 & 2 5 0® o R @ o < g s @ g 8 3 8¢ g 2 & 85 8 & 2 2 q &
ADD DISTANCE oo - 0 o ¥ < ~ q a 2 ] 5 4 ° < e w oo - 0 o o © o o ¥ 0 <
~ o o n N ] by S 8 3 = o M ¥ 86 o =] 0 < © @ N <+ 0 [
LY o (-] o o o = =2 =2 = - - - - - - - - - N [ ~N ~

HECTOMETER

© -

KILOMETER

o -4 o 4

SYR DISTRIBUTION NETWORK PROFILE
FILE DESIGNED BY DRAWN BY CHECKED BY
762W-DS—PR C.ELIAS R.CHAMAA W.WANNA
DATE SCALE SHEET No. DRAWING No.
V: 1/200
JUNE 2024 H: 1,/2000 1/1 762W—DS-PRO1



AutoCAD SHX Text
970.70

AutoCAD SHX Text
969.70

AutoCAD SHX Text
1014.22

AutoCAD SHX Text
43.52

AutoCAD SHX Text
0.00

AutoCAD SHX Text
Flow Direction

AutoCAD SHX Text
%%UBRANCH C1-C54

AutoCAD SHX Text
D= 100 mm

AutoCAD SHX Text
JL= 18.14 m

AutoCAD SHX Text
V= 1.97 m/s

AutoCAD SHX Text
J= 0.0549 m/m

AutoCAD SHX Text
L= 330 m

AutoCAD SHX Text
Q= 15.49 l/s

AutoCAD SHX Text
968.05

AutoCAD SHX Text
967.25

AutoCAD SHX Text
1013.23

AutoCAD SHX Text
45.18

AutoCAD SHX Text
16.86

AutoCAD SHX Text
965.53

AutoCAD SHX Text
964.73

AutoCAD SHX Text
1012.11

AutoCAD SHX Text
46.58

AutoCAD SHX Text
36.21

AutoCAD SHX Text
963.25

AutoCAD SHX Text
962.45

AutoCAD SHX Text
1010.60

AutoCAD SHX Text
47.35

AutoCAD SHX Text
62.19

AutoCAD SHX Text
962.34

AutoCAD SHX Text
961.54

AutoCAD SHX Text
1009.30

AutoCAD SHX Text
46.96

AutoCAD SHX Text
84.69

AutoCAD SHX Text
961.75

AutoCAD SHX Text
960.95

AutoCAD SHX Text
1008.07

AutoCAD SHX Text
46.32

AutoCAD SHX Text
105.84

AutoCAD SHX Text
960.95

AutoCAD SHX Text
960.15

AutoCAD SHX Text
1006.72

AutoCAD SHX Text
45.77

AutoCAD SHX Text
129.21

AutoCAD SHX Text
960.19

AutoCAD SHX Text
959.39

AutoCAD SHX Text
1005.54

AutoCAD SHX Text
45.35

AutoCAD SHX Text
149.69

AutoCAD SHX Text
960.01

AutoCAD SHX Text
959.21

AutoCAD SHX Text
1004.95

AutoCAD SHX Text
44.94

AutoCAD SHX Text
159.89

AutoCAD SHX Text
959.41

AutoCAD SHX Text
958.61

AutoCAD SHX Text
1003.78

AutoCAD SHX Text
44.37

AutoCAD SHX Text
179.99

AutoCAD SHX Text
958.68

AutoCAD SHX Text
957.88

AutoCAD SHX Text
1002.56

AutoCAD SHX Text
43.88

AutoCAD SHX Text
201.18

AutoCAD SHX Text
957.50

AutoCAD SHX Text
956.70

AutoCAD SHX Text
1001.33

AutoCAD SHX Text
43.83

AutoCAD SHX Text
222.42

AutoCAD SHX Text
955.51

AutoCAD SHX Text
954.71

AutoCAD SHX Text
1000.05

AutoCAD SHX Text
44.54

AutoCAD SHX Text
244.37

AutoCAD SHX Text
952.00

AutoCAD SHX Text
951.20

AutoCAD SHX Text
998.70

AutoCAD SHX Text
46.70

AutoCAD SHX Text
267.44

AutoCAD SHX Text
948.31

AutoCAD SHX Text
947.51

AutoCAD SHX Text
997.28

AutoCAD SHX Text
48.97

AutoCAD SHX Text
291.78

AutoCAD SHX Text
946.51

AutoCAD SHX Text
945.51

AutoCAD SHX Text
996.01

AutoCAD SHX Text
49.50

AutoCAD SHX Text
313.74

AutoCAD SHX Text
946.51

AutoCAD SHX Text
945.51

AutoCAD SHX Text
996.01

AutoCAD SHX Text
49.50

AutoCAD SHX Text
313.74

AutoCAD SHX Text
Flow Direction

AutoCAD SHX Text
BRANCH C16-C27

AutoCAD SHX Text
D= 100 mm

AutoCAD SHX Text
JL= 9.61 m

AutoCAD SHX Text
V= 1.63 m/s

AutoCAD SHX Text
J= 0.0381 m/m

AutoCAD SHX Text
L= 252 m

AutoCAD SHX Text
Q= 12.83 l/s

AutoCAD SHX Text
946.54

AutoCAD SHX Text
945.74

AutoCAD SHX Text
995.17

AutoCAD SHX Text
48.63

AutoCAD SHX Text
334.84

AutoCAD SHX Text
947.57

AutoCAD SHX Text
946.57

AutoCAD SHX Text
994.26

AutoCAD SHX Text
46.69

AutoCAD SHX Text
357.66

AutoCAD SHX Text
947.97

AutoCAD SHX Text
946.72

AutoCAD SHX Text
993.31

AutoCAD SHX Text
45.34

AutoCAD SHX Text
381.51

AutoCAD SHX Text
947.99

AutoCAD SHX Text
946.79

AutoCAD SHX Text
992.51

AutoCAD SHX Text
44.52

AutoCAD SHX Text
401.55

AutoCAD SHX Text
948.81

AutoCAD SHX Text
947.61

AutoCAD SHX Text
991.87

AutoCAD SHX Text
43.06

AutoCAD SHX Text
417.46

AutoCAD SHX Text
949.73

AutoCAD SHX Text
948.93

AutoCAD SHX Text
990.87

AutoCAD SHX Text
41.14

AutoCAD SHX Text
442.52

AutoCAD SHX Text
950.65

AutoCAD SHX Text
949.85

AutoCAD SHX Text
990.11

AutoCAD SHX Text
39.46

AutoCAD SHX Text
461.63

AutoCAD SHX Text
951.54

AutoCAD SHX Text
950.74

AutoCAD SHX Text
989.26

AutoCAD SHX Text
37.72

AutoCAD SHX Text
482.90

AutoCAD SHX Text
951.94

AutoCAD SHX Text
951.14

AutoCAD SHX Text
988.39

AutoCAD SHX Text
36.45

AutoCAD SHX Text
504.68

AutoCAD SHX Text
952.81

AutoCAD SHX Text
952.01

AutoCAD SHX Text
987.27

AutoCAD SHX Text
34.46

AutoCAD SHX Text
532.77

AutoCAD SHX Text
953.83

AutoCAD SHX Text
952.63

AutoCAD SHX Text
986.39

AutoCAD SHX Text
32.56

AutoCAD SHX Text
554.90

AutoCAD SHX Text
953.83

AutoCAD SHX Text
952.63

AutoCAD SHX Text
986.39

AutoCAD SHX Text
32.56

AutoCAD SHX Text
554.90

AutoCAD SHX Text
Flow Direction

AutoCAD SHX Text
BRANCH C27-C35

AutoCAD SHX Text
D= 100 mm

AutoCAD SHX Text
JL= 5.82 m

AutoCAD SHX Text
V= 1.41 m/s

AutoCAD SHX Text
J= 0.0285 m/m

AutoCAD SHX Text
L= 204 m

AutoCAD SHX Text
Q= 11.09 l/s

AutoCAD SHX Text
953.48

AutoCAD SHX Text
952.48

AutoCAD SHX Text
985.63

AutoCAD SHX Text
32.15

AutoCAD SHX Text
580.18

AutoCAD SHX Text
952.53

AutoCAD SHX Text
951.73

AutoCAD SHX Text
985.00

AutoCAD SHX Text
32.47

AutoCAD SHX Text
601.37

AutoCAD SHX Text
951.73

AutoCAD SHX Text
950.93

AutoCAD SHX Text
984.31

AutoCAD SHX Text
32.58

AutoCAD SHX Text
624.44

AutoCAD SHX Text
950.14

AutoCAD SHX Text
949.14

AutoCAD SHX Text
983.47

AutoCAD SHX Text
33.33

AutoCAD SHX Text
652.46

AutoCAD SHX Text
947.57

AutoCAD SHX Text
946.57

AutoCAD SHX Text
982.66

AutoCAD SHX Text
35.09

AutoCAD SHX Text
679.45

AutoCAD SHX Text
945.20

AutoCAD SHX Text
944.40

AutoCAD SHX Text
982.00

AutoCAD SHX Text
36.80

AutoCAD SHX Text
701.18

AutoCAD SHX Text
941.94

AutoCAD SHX Text
941.14

AutoCAD SHX Text
981.27

AutoCAD SHX Text
39.33

AutoCAD SHX Text
725.36

AutoCAD SHX Text
938.55

AutoCAD SHX Text
937.55

AutoCAD SHX Text
980.55

AutoCAD SHX Text
42.00

AutoCAD SHX Text
749.40

AutoCAD SHX Text
Flow Direction

AutoCAD SHX Text
BRANCH C35-C54

AutoCAD SHX Text
D= 100 mm

AutoCAD SHX Text
JL= 12.27 m

AutoCAD SHX Text
V= 1.38 m/s

AutoCAD SHX Text
J= 0.0276 m/m

AutoCAD SHX Text
L= 444 m

AutoCAD SHX Text
Q= 10.86 l/s

AutoCAD SHX Text
919.86

AutoCAD SHX Text
919.06

AutoCAD SHX Text
976.81

AutoCAD SHX Text
56.95

AutoCAD SHX Text
878.01

AutoCAD SHX Text
917.74

AutoCAD SHX Text
916.94

AutoCAD SHX Text
976.13

AutoCAD SHX Text
58.39

AutoCAD SHX Text
901.84

AutoCAD SHX Text
915.29

AutoCAD SHX Text
914.49

AutoCAD SHX Text
975.43

AutoCAD SHX Text
60.14

AutoCAD SHX Text
925.99

AutoCAD SHX Text
912.96

AutoCAD SHX Text
912.16

AutoCAD SHX Text
974.73

AutoCAD SHX Text
61.77

AutoCAD SHX Text
950.13

AutoCAD SHX Text
910.61

AutoCAD SHX Text
909.41

AutoCAD SHX Text
974.03

AutoCAD SHX Text
63.42

AutoCAD SHX Text
974.61

AutoCAD SHX Text
908.75

AutoCAD SHX Text
907.55

AutoCAD SHX Text
973.44

AutoCAD SHX Text
64.69

AutoCAD SHX Text
994.83

AutoCAD SHX Text
906.62

AutoCAD SHX Text
905.82

AutoCAD SHX Text
972.78

AutoCAD SHX Text
66.16

AutoCAD SHX Text
1017.92

AutoCAD SHX Text
904.66

AutoCAD SHX Text
903.86

AutoCAD SHX Text
972.08

AutoCAD SHX Text
67.42

AutoCAD SHX Text
1042.22

AutoCAD SHX Text
903.44

AutoCAD SHX Text
902.64

AutoCAD SHX Text
971.40

AutoCAD SHX Text
67.96

AutoCAD SHX Text
1065.97

AutoCAD SHX Text
902.74

AutoCAD SHX Text
901.94

AutoCAD SHX Text
970.72

AutoCAD SHX Text
67.98

AutoCAD SHX Text
1089.57

AutoCAD SHX Text
901.94

AutoCAD SHX Text
901.14

AutoCAD SHX Text
970.03

AutoCAD SHX Text
68.09

AutoCAD SHX Text
1113.47

AutoCAD SHX Text
901.16

AutoCAD SHX Text
900.36

AutoCAD SHX Text
969.35

AutoCAD SHX Text
68.19

AutoCAD SHX Text
1137.30

AutoCAD SHX Text
900.55

AutoCAD SHX Text
899.75

AutoCAD SHX Text
968.72

AutoCAD SHX Text
68.17

AutoCAD SHX Text
1159.07

AutoCAD SHX Text
899.91

AutoCAD SHX Text
898.86

AutoCAD SHX Text
968.21

AutoCAD SHX Text
68.30

AutoCAD SHX Text
1176.85

AutoCAD SHX Text
934.81

AutoCAD SHX Text
933.81

AutoCAD SHX Text
979.86

AutoCAD SHX Text
45.05

AutoCAD SHX Text
773.16

AutoCAD SHX Text
931.01

AutoCAD SHX Text
929.81

AutoCAD SHX Text
979.28

AutoCAD SHX Text
48.27

AutoCAD SHX Text
792.98

AutoCAD SHX Text
928.08

AutoCAD SHX Text
926.88

AutoCAD SHX Text
978.48

AutoCAD SHX Text
50.40

AutoCAD SHX Text
820.65

AutoCAD SHX Text
926.47

AutoCAD SHX Text
925.67

AutoCAD SHX Text
978.15

AutoCAD SHX Text
51.68

AutoCAD SHX Text
831.87

AutoCAD SHX Text
922.63

AutoCAD SHX Text
921.83

AutoCAD SHX Text
977.43

AutoCAD SHX Text
54.80

AutoCAD SHX Text
856.68

AutoCAD SHX Text
919.86

AutoCAD SHX Text
919.06

AutoCAD SHX Text
976.81

AutoCAD SHX Text
56.95

AutoCAD SHX Text
878.01

AutoCAD SHX Text
WO

AutoCAD SHX Text
ARV

AutoCAD SHX Text
995.65

AutoCAD SHX Text
994.85

AutoCAD SHX Text
1029.03

AutoCAD SHX Text
33.38

AutoCAD SHX Text
0.00

AutoCAD SHX Text
%%UBRANCH A1-A15

AutoCAD SHX Text
D= 90 mm

AutoCAD SHX Text
JL= 1.67 m

AutoCAD SHX Text
V= 0.56 m/s

AutoCAD SHX Text
J= 0.0057 m/m

AutoCAD SHX Text
L= 294 m

AutoCAD SHX Text
Q= 3.56 l/s

AutoCAD SHX Text
995.88

AutoCAD SHX Text
994.73

AutoCAD SHX Text
1028.89

AutoCAD SHX Text
33.01

AutoCAD SHX Text
24.96

AutoCAD SHX Text
995.67

AutoCAD SHX Text
994.57

AutoCAD SHX Text
1028.75

AutoCAD SHX Text
33.08

AutoCAD SHX Text
48.94

AutoCAD SHX Text
994.51

AutoCAD SHX Text
993.71

AutoCAD SHX Text
1028.69

AutoCAD SHX Text
34.18

AutoCAD SHX Text
6.83

AutoCAD SHX Text
60.63

AutoCAD SHX Text
993.76

AutoCAD SHX Text
992.96

AutoCAD SHX Text
1028.65

AutoCAD SHX Text
34.89

AutoCAD SHX Text
67.46

AutoCAD SHX Text
992.08

AutoCAD SHX Text
991.28

AutoCAD SHX Text
1028.53

AutoCAD SHX Text
36.45

AutoCAD SHX Text
88.98

AutoCAD SHX Text
992.05

AutoCAD SHX Text
991.20

AutoCAD SHX Text
1028.43

AutoCAD SHX Text
36.38

AutoCAD SHX Text
105.45

AutoCAD SHX Text
989.59

AutoCAD SHX Text
988.79

AutoCAD SHX Text
1028.28

AutoCAD SHX Text
38.69

AutoCAD SHX Text
132.29

AutoCAD SHX Text
987.03

AutoCAD SHX Text
986.23

AutoCAD SHX Text
1028.19

AutoCAD SHX Text
41.16

AutoCAD SHX Text
148.32

AutoCAD SHX Text
985.15

AutoCAD SHX Text
984.35

AutoCAD SHX Text
1028.08

AutoCAD SHX Text
42.93

AutoCAD SHX Text
166.68

AutoCAD SHX Text
984.02

AutoCAD SHX Text
983.22

AutoCAD SHX Text
1027.94

AutoCAD SHX Text
43.92

AutoCAD SHX Text
192.90

AutoCAD SHX Text
983.73

AutoCAD SHX Text
982.73

AutoCAD SHX Text
1027.77

AutoCAD SHX Text
44.04

AutoCAD SHX Text
222.14

AutoCAD SHX Text
WO

AutoCAD SHX Text
984.29

AutoCAD SHX Text
983.49

AutoCAD SHX Text
1027.65

AutoCAD SHX Text
43.36

AutoCAD SHX Text
243.13

AutoCAD SHX Text
984.94

AutoCAD SHX Text
984.14

AutoCAD SHX Text
1027.57

AutoCAD SHX Text
42.63

AutoCAD SHX Text
258.24

AutoCAD SHX Text
986.70

AutoCAD SHX Text
985.90

AutoCAD SHX Text
1027.42

AutoCAD SHX Text
40.72

AutoCAD SHX Text
284.29

AutoCAD SHX Text
Flow Direction

AutoCAD SHX Text
Flow Direction

AutoCAD SHX Text
BRANCH C35-C54

AutoCAD SHX Text
D= 100 mm

AutoCAD SHX Text
JL= 12.27 m

AutoCAD SHX Text
V= 1.38 m/s

AutoCAD SHX Text
J= 0.0276 m/m

AutoCAD SHX Text
L= 444 m

AutoCAD SHX Text
Q= 10.86 l/s

AutoCAD SHX Text
100DI

AutoCAD SHX Text
50PE

AutoCAD SHX Text
JUNE 2024

AutoCAD SHX Text
FILE

AutoCAD SHX Text
DRAWING No.

AutoCAD SHX Text
CHECKED BY

AutoCAD SHX Text
DATE

AutoCAD SHX Text
SCALE

AutoCAD SHX Text
DESIGNED BY

AutoCAD SHX Text
SHEET No.

AutoCAD SHX Text
DRAWN BY

AutoCAD SHX Text
Chk'd

AutoCAD SHX Text
Date

AutoCAD SHX Text
Rev.

AutoCAD SHX Text
Dsgn

AutoCAD SHX Text
Drwn

AutoCAD SHX Text
Appr'd

AutoCAD SHX Text
REPUBLIC OF LEBANON

AutoCAD SHX Text
BUREAU TECHNIQUE POUR LE DEVELOPPEMENT

AutoCAD SHX Text
P.O.BOX:70492 - ANTELIAS

AutoCAD SHX Text
JALL ED DIB - HAJAL Bldg

AutoCAD SHX Text
TEL:(04) 712157 / 712158

AutoCAD SHX Text
FAX:(04) 712159

AutoCAD SHX Text
DESIGN AND SUPERVISION CONSULTANCY FOR REHABILITATION

AutoCAD SHX Text
OF 1 KM OF WATER NETWORKS IN MENYE-DENNIYE AREA

AutoCAD SHX Text
762W-

AutoCAD SHX Text
C.ELIAS

AutoCAD SHX Text
R.CHAMAA

AutoCAD SHX Text
W.WANNA

AutoCAD SHX Text
EL.S.S

AutoCAD SHX Text
1160.12

AutoCAD SHX Text
1262

AutoCAD SHX Text
Spr

AutoCAD SHX Text
MH

AutoCAD SHX Text
Num

AutoCAD SHX Text
TP

AutoCAD SHX Text
N

AutoCAD SHX Text
762W-DS-PR

AutoCAD SHX Text
1/1

AutoCAD SHX Text
H: 1/2000

AutoCAD SHX Text
V: 1/200


NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 350 Kg/m3

NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 250 kg/m3.

250
230

DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T YIELD STRESS: Fy=400 MPa.
MILD STEEL BARS : SYMBOL ¢ YIELD STRESS: Fy=215 MPa.

SEVERE CONTROL.
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS: f¢ =25 MPa.
CONCRETE TENSILE STRENGTH AT 28 DAYS: ft =2.1 MPa.

CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 30 mm

Le
‘ N — ]

LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.

WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x500.
( = NOMINAL DIAMETER OF BAR ).

LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR

TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION
STIRRUPS ¢8 SHALL BE USED ON EACH LAP.
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BITUMEN LAYER ON EXTERNAL SURFACES OF VALVE CHAMBER
250 L1 250 200 MIN 250 L1 pso 200 MIN WALLS EXCEPT WHERE THERE IS MASS CONCRETE

*  HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
GROUT BY MEANS OF SPECIAL INJECTION METHODS.
* ALL DIMENSIONS ARE IN MILLIMETERS.
*  SCALING FROM THESE DRAWINGS IS NOT ALLOWED.
¥ SOIL FRICTION ANGLE SHALL BE 2%
*  GROUND/ MANHOLE FRICTION COEFFICIENT SHALL BE 2/3 tg &
*  THE PASSIVE EARTH PRESSURE SHALL BE TAKEN INTO ACCOUNT FOR MANHOLE
STABILITY BY FILLING THE VOID BETWEEN THE MANHOLE AND THE TRENCH
WALL WITH MASS CONCRETE OF A MINIMUM THICKNESS "200".

85060
85060

k TO BE USED ONLY IF THE INSTALLATION OF AN ADEQUATE GRAVITY DRAIN PIPE TO
A FREE OUTLET IS DETERMINED BY THE ENGINEER NOT TO BE POSSIBLE.

300
300

IN THE CASES WHERE THE WASHOUT CHAMBER IS TO HOUSE, AT THE SAME TIME,
THE WASHOUT GATE VALVE AND THE MAIN PIPE, THE CHAMBER DIMENSIONS MAY
VARY FROM THOSE INDICATED ON THIS DRAWING. CONSEQUENTLY, THE EXACT
DIMENSIONS ARE TO BE TAKEN FROM THE RELEVANT SPECIFICATIONS AND/OR
DRAWINGS IN THE TENDER DOCUMENTS OR AS DIRECTED BY THE ENGINEER.

300
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300
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300

* WASHOUT CHAMBER TYPE Il SHALL BE USED NORMALLY.IF DETERMINED BY THE
ENGINEER NOT TO BE APPLICABLE , TYPE | WILL BE USED.
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TYPICAL DOUBLE AIR

TYPICAL WASHOUT CHAMBER FOR TRANSMISSION PIPELINES—DIMENSIONS
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TABLE 1 OF 2

MAIN PIPE WASHOUT

DIMENSIONS
DIAMETER DIAMETER
L1 L2 H
mim min min min min
TABLE 2 OF 2
MAIN PIPE WASHOUT T.P < 15 BARS T.P > 15 BARS
DIAMETER DIAMETER
L1 L2 L1 L2 H
mm mm mm mm mm mm mm

TYPICAL WASHOUT CHAMBER FOR TRANSMISSION PIPELINES—REINFORCEMENT
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CHAMBER TYPICAL SINGLE AIR VALVE
DIMENSIONS TABLE
L1 H MAIN LINE AIR VALVE
DIAMETER DIAMETER
min mim ® mm ?® mm

TABLE 1 OF 2

PIPE REINFORCEMENT
DIAMETER
D 1 2 3 4 5 6 7
mm mm mm mm mm mm mm mm

TABLE 2 OF 2

PIPE REINFORCEMENT
DIAMETER
D 1 2 3 4 5 6 7
mm mm mm mm mm mm mm mm

TYPICAL WASHOUT CHAMBER DETAIL FOR DISTRIBUTION PIPELINES
DIMENSIONS TABLE

MAIN PIPE WASHOUT
DIMENSIONS
DIAMETER DIAMETER
L1 L2 H
mm mm mm mm mm

REINFORCEMENT STEEL TABLE

PIPE REINFORCEMENT
DIAMETER
D 1 2 3 4 5 6 7
mm mm mm mm mm mm mm mm

NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 350 Kg/m3

NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 250 kg/m3.

DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T YIELD STRESS: Fy=400 MPa.
MILD STEEL BARS :  SYMBOL ¢ YIELD STRESS: Fy=215 MPa.

SEVERE CONTROL.
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS: f¢ =25 MPa.
CONCRETE TENSILE STRENGTH AT 28 DAYS: ft =2.1 MPa.

CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 30 mm

LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.

WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x50¢.
( 2= NOMINAL DIAMETER OF BAR ).

LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR

TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION
STIRRUPS 98 SHALL BE USED ON EACH LAP.

@ > 12mm MECHANICAL.
g < 12mm MANUAL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE
( METALLIC OR PLYWOOD FORMWORK ).

BITUMEN LAYER ON EXTERNAL SURFACES OF VALVE CHAMBER
WALLS EXCEPT WHERE THERE IS MASS CONCRETE

*  HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK

GROUT BY MEANS OF SPECIAL INJECTION METHODS.

ALL DIMENSIONS ARE IN MILLIMETERS.

SCALING FROM THESE DRAWINGS IS NOT ALLOWED.

SOIL FRICTION ANGLE SHALL BE 25

GROUND/ MANHOLE FRICTION COEFFICIENT SHALL BE 2/3 tg @

THE PASSIVE EARTH PRESSURE SHALL BE TAKEN INTO ACCOUNT FOR MANHOLE
STABILITY BY FILLING THE VOID BETWEEN THE MANHOLE AND THE TRENCH

WALL WITH MASS CONCRETE OF A MINIMUM THICKNESS "200”.

* K * * *

TO BE USED ONLY IF THE INSTALLATION OF AN ADEQUATE GRAVITY DRAIN PIPE TO
A FREE OUTLET IS DETERMINED BY THE ENGINEER NOT TO BE POSSIBLE.

IN THE CASES WHERE THE WASHOUT CHAMBER IS TO HOUSE, AT THE SAME TIME,
THE WASHOUT GATE VALVE AND THE MAIN PIPE, THE CHAMBER DIMENSIONS MAY
VARY FROM THOSE INDICATED ON THIS DRAWING. CONSEQUENTLY, THE EXACT
DIMENSIONS ARE TO BE TAKEN FROM THE RELEVANT SPECIFICATIONS AND/OR
DRAWINGS IN THE TENDER DOCUMENTS OR AS DIRECTED BY THE ENGINEER.

=TEST PRESSURE

* WASHOUT CHAMBER TYPE Il SHALL BE USED NORMALLY.IF DETERMINED BY THE
ENCGINEER NOT TO BE APPLICABLE , TYPE I WILL BE USED.
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NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 350 Kg/m3

NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 250 kg/m3.

DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T YIELD STRESS: Fy=400 MPa.
MILD STEEL BARS :  SYMBOL ¢ YIELD STRESS: Fy=215 MPa.

SEVERE CONTROL.
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS: f¢ =25 MPa.
CONCRETE TENSILE STRENGTH AT 28 DAYS: ft =2.1 MPa.

CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 30 mm

LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.

WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x50¢.
( 2= NOMINAL DIAMETER OF BAR ).

LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR

TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION
STIRRUPS 98 SHALL BE USED ON EACH LAP.

¢ > 12mm MECHANICAL.
g < 12mm MANUAL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE
( METALLIC OR PLYWOOD FORMWORK ).

BITUMEN LAYER ON EXTERNAL SURFACES OF VALVE CHAMBER
WALLS EXCEPT WHERE THERE IS MASS CONCRETE

*  HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
GROUT BY MEANS OF SPECIAL INJECTION METHODS.
* ALL DIMENSIONS ARE IN MILLIMETERS.
*  SCALING FROM THESE DRAWINGS IS NOT ALLOWED.
* SOIL FRICTION ANGLE SHALL BE 25
*  GROUND/ MANHOLE FRICTION COEFFICIENT SHALL BE 2/3 tg @
*  THE PASSIVE EARTH PRESSURE SHALL BE TAKEN INTO ACCOUNT FOR MANHOLE
STABILITY BY FILLING THE VOID BETWEEN THE MANHOLE AND THE TRENCH
WALL WITH MASS CONCRETE OF A MINIMUM THICKNESS "200”.

TO BE USED ONLY IF THE INSTALLATION OF AN ADEQUATE GRAVITY DRAIN PIPE TO
A FREE OUTLET IS DETERMINED BY THE ENGINEER NOT TO BE POSSIBLE.

IN THE CASES WHERE THE WASHOUT CHAMBER IS TO HOUSE, AT THE SAME TIME,
THE WASHOUT GATE VALVE AND THE MAIN PIPE, THE CHAMBER DIMENSIONS MAY
VARY FROM THOSE INDICATED ON THIS DRAWING. CONSEQUETLY, THE EXACT
DIMENSIONS ARE TO BE TAKEN FROM THE RELEVANT SPECIFICATIONS AND/OR
DRAWINGS IN THE TENDER DOCUMENTS OR AS DIRECTED BY THE ENGINEER.

=TEST PRESSURE

* WASHOUT CHAMBER TYPE Il SHALL BE USED NORMALLY.IF DETERMINED BY THE
ENGINEER NOT TO BE APPLICABLE , TYPE | WILL BE USED.
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TYPICAL THRUST

BLOCKS

FOR TEES

HORIZONTAL

BENDS

END

CAPS

BASIC DATA
SOIL DENSITY 1800  kg/m3
TABLE NO. 1 THRUST BLOCKS TYPES PIPE MATERIAL DENSITY (DUCTILE IRON) 7050  kg/m3
o T o e (b WATER SPECIFIC WEIGHT 1000 kg/m3
BEND ANGLE Cover W | 2 10 | 15 | 20 | 2 [ 0 | 2 | 40 | el | 20 | 2 | 60 CONCRETE SPECIFIC WEIGHT 2300  kg/m3
Soil Internal Friction Angle (¢ i
(mm) () (m) 20 25 30 35 | 20 25 30 35 | 20 25 30 35 | 20 25 30 35 | 20 25 30 35 | 20 25 30 35 | 20 25 30 3 | 20 25 30 35 | 20 25 30 35 | 20 25 30 35 | 20 25 30 35 | 20 25 30 35 | 20 25 30 35 SOIL INTERNAL FRICTION ANGLE ®
200 Tor E-C 1.0 2 2 2 2 5 4 4 4 7 7 6 6 9 9 8 7 |11 10 9 9 [ 13 12 10 10 | 14 13 12 11| 15 14 13 12 | 16 15 14 13 - 15 14 13 - - 15 14 - - 16 15 - - - 15
200 90 1.0 2 2 2 2 6 5 5 5 9 8 8 7 012 10 10 9 | 13 12 12 10 ] 15 14 13 12 - 15 1413 - 16 15 14 - - 16 15 - - - 16 - - - - - - - - - - SECURITY FACTOR 1.2
200 45 1.0 2 2 2 2 4 4 3 3 6 6 5 5 8 7 7 6 | 10 9 8 701 100 9 9 12 11 10 9 | 13 12 11 10| 14 13 12 11 |15 14 13 12 | 16 14 13 12 | 1 1 14 13 - 16 15 14
SOIL BEARING CAPACITY k 2
200 25 1.0 2 2 2 2|2 2 2 2| 4 4 3 3|85 5 4 4|7 6 5 5|7 7 6 & |8 7 7 6|9 8 7 7|10 9 8 7 ]10 9 9 8|1 10 9 9|12 10 10 9|12 1 10 9 9/cm
200 11.25 1.0 2 2 2 2 2 2 2 2 2 2 2 2 4 d d 2 4 4 4 J 5 4 4 4 5 5 4 4 6 5 5 5 / 6 5 5 / 6 6 5 / / 6 6 8 7 7 6 8 7 7 6 SOIL-CONCRETE FRICTION ANGLE 2/3 * ¢
150 Tor E-C 1.0 2 2 2 2 4 3 3 2 5 5 4 4 7 6 6 5 8 7 7 6 9 9 8 7 0 9 9 8 | 12 10 9 9 |12 11 10 9 |13 12 11 10| 14 13 12 10 | 14 13 12 11 | 15 14 13 12
150 90 1.0 2 2 2 2 4 4 4 3 7 6 5 5 9 8 7 7 | 10 9 8 8 | 12 10 9 9 13 12 10 10 | 14 13 12 10 | 14 13 12 12 | 15 14 13 12 | 16 15 14 13 - 15 1413 - 16 15 14
150 45 1.0 2 2 2 2 3 2 2 2 5 4 4 3 6 5 5 4 7 6 6 5 8 7 7 6 9 8 7 7 |10 9 8 7110 9 9 8 | 11 10 9 9 | 12 11 10 9 | 13 12 10 10 | 13 12 1110
150 225 1.0 2 2 2 2 2 2 2 2 3 2 2 2 4 4 3 3 5 4 4 3 5 5 4 4 6 5 5 4 7 6 5 5 7 6 6 5 8 7 6 6 8 7 7 6 9 8 7 7 9 8 7 7
150 11.25 1.0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 3 3 3 2 4 4 3 3 4 4 4 3 5 4 4 3 5 4 4 4 5 5 4 4 6 5 5 4 6 5 5 4
125 T or E-C 1.0 1 1 1 1 3 2 2 2 4 4 4 3 5 5 5 4 7 6 5 5 8 7 6 6 g 8 7 6 9 8 8 7 |10 9 8 8 | 10 10 9 8 | 12 10 9 g |12 11 10 9 | 13 12 10 10
125 90 1.0 1 1 1 1 3 3 3 2 5 5 4 4 7 6 6 5 8 7 7 6 9 9 8 7 10 9 9 8 | 11 10 9 9 |12 11 109 | 13 12 11 10| 14 13 120 10 | 14 13 12 11 |15 14 13 12
125 45 1.0 1 1 1 1 2 2 2 2 4 3 3 2 5 4 4 4 6 5 5 4 7 6 5 5 7 7 6 5 B 7 7 6 9 8 7 7 9 8 B 7 1 10 9 8 7010 9 9 B | 11 10 9 8
125 225 1.0 1 1 1 1 2 1 1 1 2 2 2 2 3 3 2 2 4 3 3 3 4 4 4 3 5 4 4 4 5 5 4 4 6 5 5 4 6 5 5 5 7 6 5 5 7 6 6 5 7 7 6 5
125 11.25 1.0 1 1 1 1 1 1 1 1 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 3 3 2 2 3 3 3 2 4 3 3 3 4 4 3 3 4 4 4 3 5 4 4 3 5 4 4 4
100 T or E-C 1.0 1 1 1 1 2 2 2 2 3 3 2 2 4 4 4 3 5 5 4 4 6 5 5 4 7 6 5 5 7 7 6 5 8 7 6 6 8 7 7 6 9 8 7 7 g g B 7 10 9 8 7
100 90 1.0 1 1 1 1 2 2 2 2 4 4 3 3 5 5 4 4 6 6 5 5 7 7 6 5 8 7 7 6 9 8 7 7 9 9 B 7 |10 9 9 8 | 11 10 9 8 | 12 10 9 9 | 12 11 10 9
100 45 1.0 1 1 1 1 2 2 2 1 3 2 2 2 4 3 3 2 4 4 4 3 5 4 4 4 5 5 5 4 6 5 5 5 7 6 5 5 7 6 6 5 7 7 6 6 8 7 7 6 8 8 7 6
100 225 1.0 1 1 1 1 1 1 1 1 2 2 2 1 2 2 2 2 3 2 2 2 3 3 2 2 4 3 3 2 4 4 3 3 4 4 4 3 5 4 4 4 5 5 4 4 5 5 4 4 5 5 5 4
100 11.25 1.0 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 3 2 2 2 3 3 2 2 3 3 3 2 4 3 3 2
80 Tor E-C 1.0 1 1 1 1 2 2 1 1 2 2 2 2 3 3 2 2 4 4 3 3 4 4 4 3 5 4 4 4 5 5 4 4 6 5 5 4 6 6 5 5 7 6 6 5 7 7 6 5 8 7 6 6
80 90 1.0 1 1 1 1 2 2 2 2 3 3 2 2 4 4 3 3 5 4 4 4 5 5 5 4 6 5 5 5 7 6 5 5 7 7 6 5 8 7 7 6 8 8 7 6 9 8 7 7 9 9 8 7
80 45 1.0 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 3 3 2 2 4 3 3 3 4 4 3 3 5 4 4 3 5 5 4 4 5 5 4 4 6 5 5 4 6 5 5 5 7 6 5 5
80 225 1.0 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 3 3 2 2 4 3 3 2 4 3 3 3 4 4 3 3 4 4 4 3
80 11.25 1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 1 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2
Tt TeE N.B.: * WHERE ~ — 7 EXIST REFER TO THE TABLE No. 2 ( SELF ANCHORED PIPES )
E—C : END CUP * FOR TEES > DIAM” IN THE FIRST COLUMN OF TABLE No. 1 REPRESENT THE BRANCH DIAM OF THE TEE
LENGTH (]N METER) OF PIPE TO BE SELF ANCHORED AT FACH SIDE OF BENDS
WHERE THRUST BLOCKS ARE NOT USED (TEST PRESSURE=10 BARS) TABLE No. 2 TABLE No. 3 : THRUST BLOCKS DIMENSIONS
DIAM (mm) Bend 90 Bend 45 Bend 22.5 Bend 11.25 Blank flange Type L1 (m) 12 (m) 15 (m) 4 (m) H (m) Volume(m3)
Soil cover(m) 1 ‘ 15 ‘ 2 1 ‘ 15 2 1 ‘ 15 ‘ 2 1 ‘ 15 ‘ 2 1 ‘ 15 ‘ 2
1 0.50 0.1 0.20 0.15 0.20 0.023
200 9.9 6.8 5.2 6.1 4.2 3.2 3.4 2.4 18 18 1.3 1.0 126 8.7 6.6
2 0.80 0.15 0.30 0.20 0.35 0.095
150 7.7 5.3 4.0 4.8 3.3 2.5 2.7 1.8 1.4 1.4 1.0 0.7 9.8 6.7 5.1
125 6.6 45 34 4.1 2.8 2.1 2.3 1.6 1.2 1.2 0.8 0.6 8.4 5.7 4.4 3 1.00 0.15 0.40 0.25 0.40 0.160
100 3.4 3.7 2.8 5.4 2.3 1.8 1.9 1.3 1.0 1.0 0.7 0.5 6.9 4.7 5.6 4 1.20 0.15 0.45 0.30 0.50 0.259
80 45 3.1 2.3 2.8 19 15 1.6 1.1 0.8 0.8 0.6 0.5 5.7 3.9 3.0
5 1.40 0.15 0.55 0.30 0.60 0.406
WHERE TEST PRESSURE P # 10 BARS, ANCHORING LENGTHS SHALL BE MULTIPLIED BY P/10 ° 100 o1 069 -0 069 0957
WHERE P.E SLEEVING IS USED, MULTIPLY BY 2. ! 10 o1 o7 00 oo 0798
8 2.00 0.15 0.85 0.30 0.80 1.022
9 2.20 0.15 0.95 0.30 0.90 1.366
10 2.40 0.15 1.05 0.30 1.00 1.778
1 2.60 0.15 1.15 0.30 1.00 2.058
12 2.80 0.15 1.25 0.30 1.10 2.593
13 3.00 0.15 1.35 0.30 1.20 3213
14 3.20 0.15 1.45 0.30 1.30 3.923
15 3.40 0.15 1.55 0.30 1.40 4729
16 3.60 0.15 1.65 0.30 1.45 5.448
_ SEE TABLE " LENGTH OF PIPE TO BE SELF ANCHORED ”
Rew. Date Dsgn. | Druwn | Chk'd | Appr’d
DOWNWARD DIRECTION TYPES
DIMENSIONS OF THRUST BLOCKS FOR VERTICAL BENDS UPWARD DIRECTION TYPES
Diam Theta cover depth Test pressure Diam Theta cover depth Test pressure R E P L; B L}[ @ @ F LE B AN @ N
(mm)  |Bend angle()]  (m) 1 5 10 5 20 25 30 35 40 45 50 55 60 Type L2(m) L1(m) H(m) Volume (m3) (mm)  |Bend angle(’)|  (m) 1 5 10 15 20 25 30 35 40 45 50 55 60
200 90 1.00 6 6 7 9 10 10 1 11 12 12 12 - N 1 0.20 0.30 0.04 0.01 200 90 1.00 6 10 12 - - - - - - - - - -
200 45 1.00 6 6 6 6 6 6 6 6 6 6 6 6 7 200 45/ 1.00 6 7 10 1 11 12 12 - - - - - -
200 22.5 1.00 6 6 6 6 6 6 6 6 6 6 6 6 6 2 0.30 0.45 0.36 0.05 200 2250 1.00 6 6 6 8 9 9 10 10 1 11 1 1 12
200 11.25 1.00 6 6 6 6 6 6 6 6 6 6 6 6 6 200 11.25 1.00 6 6 6 6 6 6 7 7 8 B 9 9 9
150 90| 0.80 5 5 6 7 8 9 10 10 10 T 1 1 12 ) 0.40 0.60 0.48 0.12 150 9] 0.80 5 9 1 12 - - - - - - - N - g <
150 45 0.80 5 5 5 5 5 5 5 5 5 5 5 5 6 4 0.50 0.75 0.60 0.3 150 45| 0.80 5 6 8 10 10 1 1 12 12 12 12 - - / 4
150 225|080 5 5 5 5 5 5 5 5 5 5 5 5 5 150 225 0.80 5 5 5 6 7 8 8 9 g 10 10 10 10 Iy ) V)
150 11.25 0.80 5 5 5 5 5 5 5 5 5 5 5 5 5 5 0.60 0.90 0.72 0.39 150 1125  0.80 5 5 5 5 5 5 6 6 6 7 7 7 8 / '
125 90| 0.0 5 5 5 6 7 8 8 9 10 10 10 10 1 125 90|  0.80 5 8 10 1 12 12 - - - - - - - L < 'k b
125 45)  0.80 5 5 5 5 5 5 5 5 5 5 5 5 5 6 0.70 1.05 0.84 0.62 125 450 0.80 5 5 7 8 9 10 10 11 1 11 12 12 12 A /, l{]‘ ] l]‘ l‘
125 225|080 5 5 5 5 5 5 5 5 5 5 5 5 5 125 225 0.80 5 5 5 5 6 7 7 8 8 9 9 9 10 N
7 0.80 1.20 0.96 0.92 s
125 11.25 0.80 5 5 5 5 5 5 5 5 5 5 5 5 5 125 1125  0.80 5 5 5 5 5 5 5 5 5 6 6 6 6 \\J 434 4
100 90| 0.0 5 5 5 5 6 6 7 7 8 8 9 g 10 8 0.90 1.35 1.08 1.31 100 90|  0.80 5 6 9 10 11 11 12 12 12 - - - -
100 45 0.80 5 5 5 5 5 5 5 5 5 5 5 5 5 100 45| 0.80 5 5 6 7 8 8 9 10 10 10 10 1 11
100 22.5 0.80 5 5 5 5 5 5 5 5 5 5 5 5 5 9 1.00 1.50 1.20 1.80 100 225 0.80 5 5 5 5 5 5 6 6 7 7 7 8 8
100 11.25 0.80 5 5 5 5 5 5 5 5 5 5 5 5 5 0 20 80 ™ i 100 1125  0.80 5 5 5 5 5 5 5 5 5 5 5 5 5
80 90| 0.0 4 4 4 4 4 5 5 6 6 7 7 7 8 : : : : 80 90|  0.80 4 5 7 9 10 10 10 11 11 11 12 12 12
80 45 0.80 4 4 4 4 4 4 4 4 4 4 4 4 4 T 140 210 168 494 80 45| 0.80 4 4 5 6 6 7 8 8 g 9 9 10 10 BUREAU TECHN][QUE POUR LE DEVELOPPEMENT
80 225|080 4 4 4 4 4 4 4 4 4 4 4 4 4 80 225 0.80 4 4 4 4 4 4 5 5 6 6 6 6 7 DD JALL ED DIB = HAJAL BId .
80 11.25 0.80 4 4 4 4 4 4 4 4 4 4 4 4 4 12 1.60 2.40 1.92 7.37 80 1125  0.80 4 4 4 4 4 4 4 4 4 4 4 4 4 = d TEL:(04) 712157 / 712158
) P.0.BOX:70492 — ANTELIAS FAX:(04) 712159
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OF 1 KM OF WATER NETWORKS IN MENYE-DENNIYE AREA
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THRUST BLOCKS TYPE

BASIC DATA

SOIL DENSITY

PIPE MATERIAL DENSITY (DUCTILE IRON)
WATER SPECIFIC WEIGHT

1800 kg/m3
7050  kg/m3
1000 kg/m3

CONCRETE SPECIFIC WEIGHT 2300 kg/m3
SOIL INTERNAL FRICTION ANGLE 25

SECURITY FACTOR 1.2

SOIL BEARING CAPACITY 3 kg/cm?2
SOIL—CONCRETE FRICTION ANGLE 2/3 * 25°

FOR ANCHOR BLOCKS WHEN THE SLOPE IS GREATER THAN 50 7%

ALL THE PIPELINE TRENCH SHALL BE FILLED BY MASS CONCRETE

Rew. Date Dsgn. | Druwn | Chk'd | Appr’d

REPUBLIC OF LEBANON

Large Small
TYPICAL THRUST BLOCKS FOR TAPERS o o e
(mm) (mm) 1 5 10 5 20 25 30 35 40 45 50 55 60
200 150 3 6 8 9 10 1 11 - - - - -
200 125 3 7 9 10 1 - - - - - - -
200 100 3 7 9 11 - - - - - - - -
150 125 2 3 5 7 7 8 8 9 9 9 10 10 10
150 100 2 5 7 8 9 g 10 1 11 - - -
150 80 2 6 8 9 10 10 11 - - - - -
125 100 2 2 4 6 7 7 8 8 9 9 9 9 10
125 80 2 4 6 7 8 9 9 10 10 10 11 11 11
100 80 2 2 3 4 5 6 7 7 7 8 8 8 8
THRUST BLOCK DIMENSIONS
Type L1 Wi H Volume
T12 @150
(m) (m) (m) (m3)
1 0.50 0.40 0.50 0.10 S
2 0.60 0.48 0.60 o7 | e
3 0.70 0.56 0.70 027 | | I R . e e |
4 0.80 0.64 0.80 0.41 NI OO0 x| N ] |
5 0.90 0.72 0.90 0.58 N
6 1.00 0.80 1.00 0.80
7 1.20 0.96 1.20 1.38 T2 @150
8 1.40 1.12 1.40 2.20
9 1.60 1.8 1.60 3.08
10 1.80 1.44 1.80 467
11 2.00 1.60 2.00 6.40
5 T10/m
/ 5 T10/m
GROUND LEVEL Q
OR TRENCH BOTTOM Q
4 T10/m 4 T10/m
" 5 T10/m
EPOXY GROUTS o
<
o
ANCHOR BLOCKS FOR BURIED SLOPED PIPES
SLOPE
Diam 25% 30% 35 40% 45% 50% *
(rmm) L (m) H (m) B (m) L (m) H (m) B (m) L (m) H (m) B (m) L (m) H (m) B (m) L (m) H (m) B (m) L (m) H (m) B (m)
200 0.300 0.850 0.800 0.300 0.900 0.800 0.300 0.900 0.800 0.300 0.900 0.800 0.300 0.950 0.800 0.300 0.950 0.800
150 0.300 0.800 0.750 0.300 0.850 0.750 0.300 0.850 0.750 0.300 0.850 0.750 0.300 0.900 0.750 0.300 0.900 0.750
125 0.300 0.800 0.700 0.300 0.800 0.700 0.300 0.800 0.700 0.300 0.850 0.700 0.300 0.850 0.700 0.300 0.850 0.700
100 0.300 0.750 0.650 0.300 0.800 0.650 0.300 0.800 0.650 0.300 0.800 0.650 0.300 0.800 0.650 0.300 0.850 0.650
80 0.300 0.700 0.650 0.300 0.750 0.650 0.300 0.750 0.650 0.300 0.800 0.650 0.300 0.800 0.650 0.300 0.800 0.650
.
x FOR SLOPE > 50% SEE NOTE ‘
\
\
‘ =
N O
33 | 2
Z L=
T O \ =
™ 3 >
23 1
-
23 | |
) (% L \ |
o _ ‘ —
Z | <
z 5 e =
o 7 4T16
D
= %
o A
29
[ ™)
o g
2 1STIRRUP T8 @100mm
METALLIC
.C.ANCHOR BLOCK ¢ o (1 [N
EPOXY GROUTS N
\
\//
%
O
%
(@)
-0
O
=
N
ANCHOR BLOCKS FOR UNCOVERED SLOPED PIPES.
Diam S‘O [
25% 30% 35% 40% 45% 50%
(mm) L (m) H (m) B (m) L (m) H (m) B (m) L (m) H (m) B (m) L (m) H (m) B (m) L (m) H (m) B (m) L (m) H (m) B (m)
200 0.300 0.850 0.600 0.300 0.900 0.800 0.350 0.900 0.800 0.400 0.950 0.800 0.400 0.950 0.800 0.400 0.950 0.800
150 0.300 0.800 0.550 0.300 0.850 0.750 0.300 0.850 0.750 0.300 0.850 0.750 0.350 0.900 0.750 0.350 0.900 0.750
125 0.300 0.800 0.525 0.300 0.800 0.700 0.300 0.800 0.700 0.300 0.850 0.700 0.300 0.850 0.700 0.300 0.850 0.700
100 0.300 0.750 0.500 0.300 0.800 0.650 0.300 0.800 0.650 0.300 0.800 0.650 0.300 0.800 0.650 0.300 0.850 0.650
80 0.300 0.750 0.480 0.300 0.750 0.650 0.300 0.750 0.650 0.300 0.800 0.650 0.300 0.800 0.650 0.300 0.800 0.650

)LEB
 RELIEK

S

BUREAU TECHNIQUE POUR LE DEVELOPPEMENT

JALL ED DIB — HAJAL Bldg
P.0.BOX:/0492 — ANTELIAS

TEL:(04) 712157 / 712158
FAX:(04) 712159

DESIGN AND SUPERVISION CONSULTANCY FOR REHABILITATION

OF 1 KM OF WATER NETWORKS IN MENYE-DENNIYE AREA

TRANSMISSION AND
DISTRIBUTION SYSTEMS

PIPELINE THRUST BLOCKS
PIPELINE ANCHOR BLOCKS

FILE DESIGNED BY | DRAWN BY CHECKED BY
762W—STDP BTD BTD BTD

DATE SCALE SHEET No. DRAWING No.
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NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 350 Kg/m3

NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 250 kg/m3.

DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T YIELD STRESS: Fy=400 MPa.
MILD STEEL BARS : SYMBOL ¢ YIELD STRESS: Fy=215 MPa.

SEVERE CONTROL.
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS: f&¢ =25 MPa.
CONCRETE TENSILE STRENGTH AT 28 DAYS: ft =2.1 MPa.

CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 30 mm

LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.

WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x50¢.
( 9= NOMINAL DIAMETER OF BAR ).

LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR
TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION.
STIRRUPS 98 SHALL BE USED ON EACH LAP.

9 > 12mm MECHANICAL.
¢ < 12mm MANUAL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE
( METALLIC OR PLYWOOD FORMWORK ).

BITUMEN LAYER ON EXTERNAL SURFACES OF VALVE CHAMBER
WALLS EXCEPT WHERE THERE IS MASS CONCRETE

*  HOLES MADE BY THE TIE—-RODS SHALL BE FILLED WITH A NON SHRINK
GROUT BY MEANS OF SPECIAL INJECTION METHODS.
* ALL DIMENSIONS ARE IN MILLIMETERS.
*  SCALING FROM THESE DRAWINGS IS NOT ALLOWED.
* SOIL FRICTION ANGLE SHALL BE 2%°
*  GROUND/ MANHOLE FRICTION COEFFICIENT SHALL BE 2/3 tg ¢
*  THE PASSIVE EARTH PRESSURE SHALL BE TAKEN INTO ACCOUNT FOR MANHOLE
STABILITY BY FILLING THE VOID BETWEEN THE MANHOLE AND THE TRENCH
WALL WITH MASS CONCRETE OF A MINIMUM THICKNESS "2007.

TO BE USED ONLY IF THE INSTALLATION OF AN ADEQUATE GRAVITY DRAIN PIPE TO
A FREE OUTLET IS DETERMINED BY THE ENGINEER NOT TO BE POSSIBLE.

=TEST PRESSURE

d  ELECTROFUSION COUPLING

D PE-FLANGE ADAPTOR WITH BACKING FLANGE
C  GATE VALVE

d  SELF—RESTRAINED DISMANTLING JOINT

€  FLANGED FLAP VALVE
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MASS CONCRETE TO FILL

THE SPACE BETWEEN
THE VALVE CHAMBER WALL
AND THE TRENCH-WALL

NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 350 Kg/m3

NORMAL PORTLAND CEMENT, GRADE C45.
DOSING 250 kg/m3.

DEFORMED HIGH STRENGTH STEEL BARS: SYMBOL T  YIELD STRESS: Fy=400 MPa.
MILD STEEL BARS : SYMBOL ¢ YIELD STRESS: Fy=215 MPa.

SEVERE CONTROL.
CONCRETE COMPRESSIVE STRENGTH AT 28 DAYS: f¢ =25 MPa.
CONCRETE TENSILE STRENGTH AT 28 DAYS: fi =2.1 MPa.

CLEARANCE BETWEEN THE EXTERNAL GENERATRIX OF BARS AND THE FACINGS
SHALL BE 30 mm

LAPS SHALL NOT BE LESS THAN FIFTY TIMES THE BAR DIAMETER.

WHERE SPLICE BARS ARE USED, THEIR LENGTH SHALL NOT BE LESS THAN 2x50¢.
( 2= NOMINAL DIAMETER OF BAR ).

LAPS SHALL BE STAGGERED FROM ONE HOOP TO THE OTHER AND/OR ONE BAR

TO THE OTHER IN ORDER TO REDUCE THE NUMBER OF LAPS IN THE SAME SECTION
STIRRUPS 98 SHALL BE USED ON EACH LAP.

2 > 12mm MECHANICAL.
¢ < 12mm MANUAL ( POSSIBLY ).
STRAIGHTENING OF BENDED BARS IS NOT ALLOWED.

ALL EXECUTED CONCRETE SHALL BE FAIR FACE CONCRETE
( METALLIC OR PLYWOOD FORMWORK ).

BITUMEN LAYER ON EXTERNAL SURFACES OF VALVE CHAMBER
WALLS EXCEPT WHERE THERE IS MASS CONCRETE

*  HOLES MADE BY THE TIE-RODS SHALL BE FILLED WITH A NON SHRINK
GROUT BY MEANS OF SPECIAL INJECTION METHODS.
* ALL DIMENSIONS ARE IN MILLIMETERS.
*  SCALING FROM THESE DRAWINGS IS NOT ALLOWED.
* SOIL FRICTION ANGLE SHALL BE 2%°
*  GROUND/ MANHOLE FRICTION COEFFICIENT SHALL BE 2/3 tg @
*  THE PASSIVE EARTH PRESSURE SHALL BE TAKEN INTO ACCOUNT FOR MANHOLE
STABILITY BY FILLING THE VOID BETWEEN THE MANHOLE AND THE TRENCH
WALL WITH MASS CONCRETE OF A MINIMUM THICKNESS "200".

TO BE USED ONLY IF THE INSTALLATION OF AN ADEQUATE CGRAVITY DRAIN PIPE TO
A FREE OUTLET IS DETERMINED BY THE ENGINEER NOT TO BE POSSIBLE.

=TEST PRESSURE

d  ELECTROFUSION COUPLING

D PE-FLANGE ADAPTOR WITH BACKING FLANGE
C  GATE VALVE

d  SELF—RESTRAINED DISMANTLING JOINT
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