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General nomenclature of steels

N° Type ∅
Member

By Element Of element Total
Esp Unit

length Shaping Length
TOTAL(cm)

Mandrel

In
de

x

1a HA 12 16 8.001 16 128.005.
66

8.00

1b HA 12 4 6.581 4 26.325.
66

6.58

2 HA 20 48 0.15 4.001 48 192.004.00

3 HA 20 48 0.15 4.001 48 192.004.00

4a HA 20 31 5.031 31 155.9320.00.
42 4.67

4b HA 20 30 4.811 30 144.3020.00.
42 4.46

4c HA 20 60 3.611 60 216.6020.00.
42 3.26

4d HA 20 120 1.231 120 147.6020.00.
42 0.88

5 HA 16 134 0.12 6.99*1 134 936.6615.0

Va
r

Var

6 HA 16 16 2.006 96 192.0015.00.
33 1.72

7 HA 16 16 3.856 96 369.603.85

8 HA 12 158 1.941 158 306.52

Re
c:0.2

1 0.
60

9 HA 10 158 1.431 158 225.944.0
0.21

0.
41

11 HA 12 42 0.15 3.201 42 134.403.20

12 HA 12 42 0.15 3.201 42 134.403.20

17 HA 16 16 6.006 96 576.006.00

18 HA 10 16 1.4524 384 556.804.0
0.19

0.
44

19 HA 12 4 3.0924 96 296.643.09

20 HA 16 4 3.6524 96 350.4015.00.
33 3.09 0.
33

21 HA 16 4 3.5724 96 342.7215.00.
33 3.01 0.
33

22 HA 16 16 6.006 96 576.006.00

23 HA 10 24 1.4524 576 835.24.0

24 HA 16 4 6.0724 96 582.7210.01.1
7

120
°

3.76
120°

1.17

25 HA 16 4 6.4724 96 621.1210.01.2
7

120
°

3.96
120°

1.27

26 HA 12 2 6.0724 48 291.365.01.1
7

120°

3.76
120°

1.17

27 HA 12 2 6.4824 48 311.045.01.2
7

120
°

3.96
120°

1.27

28 HA 14 16 6.006 96 576.006.00

29 HA 14 16 5.706 96 547.205.70

30 HA 14 16 3.501 16 56.0015.00.
30 3.25

31 HA 20 114 0.12 3.271 114 372.7820.00.
42 2.92

32 HA 20 114 0.12 6.501 114 741.006.50

33 HA 20 114 0.12 6.051 114 689.706.05

34 HA 20 114 0.12 6.451 114 735.306.45

35 HA 25 114 0.12 6.601 114 752.406.60

36 HA 25 71 0.12 7.051 71 500.557.05

37 HA 25 71 0.12 3.671 71 260.573.67

38 HA 25 114 0.12 2.381 114 271.3225.00.
53 1.94

10 HA 10 158 1.411 158 222.784.0
0.41

0.
20

14a HA 10 10 0.2 3.54*6 60 212.40

13b HA 12 1 4.726 6 28.32

13a HA 12 10 0.2 3.69*6 60 221.40Var

15a HA 12 12 0.20 2.79*6 72 200.88Var

0.23 120°

4.29

120° 0.2
3

13c HA 12 1 4.736 6 28.380.12 120°

4.52

120° 0.1
2

13d HA 12 1 4.726 6 28.320.37 120°

4.01

120° 0.3
7

Var

14b HA 10 1 4.626 6 27.720.08 120°

4.49

120° 0.0
8

14c HA 10 1 4.636 6 27.780.2 120°

4.26

120° 0.2

14d HA 10 1 4.636 6 27.780.4 120°

3.85

120° 0.4

15b HA 12 12 0.20 1.86*5 60 111.60Var

16a HA 10 12 0.20 2.79*6 72 200.88Var

16b HA 10 12 0.20 1.86*5 60 111.60Var

0.19

0.
44

39 HA 25 18 0.12 6.121 18 110.166.12

40 HA 16 9 1.691 9 15.2110.00.770.
24

41 HA 12 9 2.241 9 20.165.0
0.24

0.
77

42 HA 25 24 4.571 24 109.684.57

43a HA 14 133 0.15 8.001 133 1064.00

Re
c:1.2

3 0.
20

43b HA 14 133 0.15 1.201 133 159.601.2
3

1.20

44 HA 14 133 0.15 7.231 133 961.59

Re
c:1.0

3 0.
70

45a HA 16 62 0.15 8.001 62 496.00

Re
c:1.2

3 0.
21

45b HA 16 62 0.15 1.391 62 86.181.2
3

1.39

46 HA 16 62 0.15 7.331 62 454.46

Re
c:1.0

3 0.
80

47 HA 16 13 0.15 6.571 13 85.411.2
3

6.57

48 HA 16 13 0.15 5.371 13 69.811.0
3

5.37

49 HA 10 13 0.15 2.311 13 30.034.0
0.18

173°

0.17
172°

0.17
172°

0.17
174°

0.08
176°

0.07
176°

0.08
163°

0.0
597

°

0.19103°
0.22168°0.21168°0.21172°0.06176°0.04

116°0.2
10.1345°

0.13

50 HA 10 13 0.15 2.201 13 28.604.00.20 110°

0.11173
°0.09175°0.10174°0.10175°0.08175°0.11175°0.08177°0.03

95° 0.2
0

84°

0.12
174°

0.12
175°

0.11
175°

0.11
174°

0.13
174°

0.11
175°

0.12
174°

0.090.13

45
°

0.13

51 HA 10 13 0.15 0.906 78 70.204.0

0.17

87°

0.19

92
°

0.15

93°

0.19

0.13 45°

0.13

60a HA 10 6 0.15 8.001 6 48.0010.0

3.4
2

8.00

60b HA 10 6 0.15 8.001 6 48.0010.0

3.5
7

8.00

60c HA 10 6 0.15 8.001 6 48.0010.0

3.7
2

8.00

60d HA 10 6 0.15 8.001 6 48.0010.0

3.8
7

8.00

60e HA 10 6 0.15 8.001 6 48.0010.0

4.0
2

8.00

60f HA 10 6 0.15 8.001 6 48.0010.0

4.1
7

8.00

60g HA 10 6 0.15 8.001 6 48.0010.0

4.3
2

8.00

60h HA 10 6 0.15 8.001 6 48.0010.0

4.4
7

8.00

60i HA 10 8 0.15 8.001 8 64.0010.0

4.6
2

8.00

60j HA 10 8 0.15 8.001 8 64.0010.0

4.7
7

8.00

60k HA 10 8 0.15 8.001 8 64.0010.0

4.9
2

8.00

60l HA 10 8 0.15 8.001 8 64.0010.0

5.0
7

8.00

60m HA 10 8 0.15 8.001 8 64.0010.0

5.2
2

8.00

60n HA 10 8 0.15 8.001 8 64.0010.0

5.3
7

8.00

60o HA 10 106 0.15 5.78*1 106 612.6810.0

Va
r

Var

62 HA 14 419 0.15 4.981 419 2086.6215.00.
30 4.73

63a HA 16 128 0.15 8.001 128 1024.005.
10

8.00

63b HA 16 32 0.15 4.111 32 131.525.
10

4.11

64a HA 16 128 0.15 8.001 128 1024.00

4.
90

8.00

64b HA 16 32 0.15 2.851 32 91.20

4.
90

2.85

65 HA 14 213 0.15 1.231 213 261.997.00.550.
20

8.00

61d HA 12 232 0.781 232 180.960.78

61c HA 12 116 3.091 116 358.443.09

61b HA 12 58 4.251 58 246.504.25

61a HA 12 60 4.551 60 273.004.55

57 HA 12 4 1.241 4 4.961.24

58 HA 12 4 2.1020 80 168.0010.00.
11 2.02

59 HA 6 10 0.20 0.6720 200 134.002.5
0.14

0.
14

52b HA 12 2 8.771 2 17.540.
24 8.56

52a HA 12 6 12.001 6 72.0012.00

55b HA 16 2 9.161 2 18.329.16

55a HA 16 6 12.001 6 72.0012.00

53 HA 6 286 0.15 1.281 286 366.082.50.600.
10

56 HA 16 8 1.7520 160 280.001.75

54 HA 16 8 1.3520 160 216.0015.00.
33 1.07
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66a HA 16 8 8.001 8 64.005.
36

8.00

66b HA 16 2 5.721 2 11.445.
36

5.71

67a HA 16 8 8.001 8 64.005.
20

8.00

67b HA 16 2 4.741 2 9.485.
20

4.73

68 HA 10 213 0.15 1.341 213 285.424.0
0.47

0.
10

69 HA 12 31 0.15 1.851 31 57.355.00.850.
20

70 HA 16 62 0.15 4.081 62 252.964.08

71 HA 12 31 0.15 1.851 31 57.355.00.850.
20

72 HA 16 62 0.15 4.081 62 252.964.08

73 HA 16 48 0.15 5.602 96 537.6015.00.
33 5.04 0.
33

74 HA 16 206 0.15 2.611 206 537.6610.0

75 HA 16 62 0.15 2.611 62 145.7010.0

76 HA 16 15 0.10 7.03*1 15 105.4515.0

Va
r

Var

77 HA 16 6 0.10 6.16*1 6 36.9615.0

Va
r

Var

78 HA 12 62 0.15 1.811 62 112.225.00.830.
2

79 HA 12 206 0.15 1.811 206 372.865.00.860.
16

0.85

81 HA 14 98 0.15 8.15*1 98 798.7010.0

Va
r

Var

84a HA 14 3 0.15 8.001 3 24.0015.0

4.4
9

8.00

84b HA 14 3 0.15 8.001 3 24.0015.0

4.6
4

8.00

84c HA 14 3 0.15 8.001 3 24.0015.0

4.7
9

8.00

84d HA 14 3 0.15 8.001 3 24.0015.0

4.9
4

8.00

84e HA 14 3 0.15 8.001 3 24.0015.0

5.0
9

8.00

84f HA 14 3 0.15 8.001 3 24.0015.0

5.2
4

8.00

84g HA 14 3 0.15 8.001 3 24.0015.0

5.3
9

8.00

84h HA 14 79 0.15 6.74*1 79 532.4615.0

Va
r

Var

85 HA 12 322 1.811 322 582.8210.00.
09 1.76

86 HA 10 161 1.321 161 212.524.00.630.
10

87 HA 10 6 0.15 5.256 36 189

88 HA 10 6 0.15 5.186 36 186.48

89 HA 8 229 0.15 1.451 229 332.053.0
0.05

0.
60

90 HA 8 55 0.15 1.451 55 79.753.0
0.05

0.
60

91a HA 12 12 0.15 8.001 12 96.005.
39

8.00

91b HA 12 3 0.15 4.891 3 14.675.
39

4.89

92a HA 12 12 0.15 8.001 12 96.005.
35

8.00

92b HA 12 3 0.15 4.661 3 13.985.
35

4.66

93 HA 12 3 6.211 3 18.63

Re
c:0.8

9 0.
60

94 HA 12 3 5.991 3 17.97

Re
c:0.8

5 0.
60

95 HA 25 5 3.656 30 109.515.00.
33 3.09 0.
33

96 HA 12 6 3.096 36 111.243.09

97 HA 10 17 2.556 102 260.104.0
0.44

0.
74

98 HA 16 6 7.136 36 256.6810.01.5
3

120°

4.10
120°

1.53

99 HA 10 21 2.556 126 321.304.0
0.44

0.
74

100 HA 12 6 7.146 36 257.045.01.5
3

120°

4.10
120°

1.53

82c HA 25 69 3.711 69 255.990.
42 3.35

82b HA 25 135 0.661 135 89.10.66

82a HA 25 68 3.021 68 205.363.02

80c HA 25 63 0.91 63 56.70.90

80b HA 25 32 2.061 32 65.922.06

80a HA 25 33 2.221 33 73.262.22

83d HA 14 116 0.761 116 88.160.76

83c HA 14 58 3.071 58 178.063.07

83b HA 14 29 4.221 29 122.384.22

83a HA 14 30 4.321 30 129.604.32

0.61 120°

3.97

120° 0.6
7

0.50 120°

4.20

120° 0.5
0

147°

0.57 167°

136
°

0.57

0.76 0.
72

137°

0.57 167°

14
7°

0.57

0.73 0.
76

101 HA 10 17 2.136 102 217.264.0
0.25

0.
72

102 HA 10 21 2.216 126 278.464.0
0.29

0.
72

104 HA 10 34 0.15 2.78*6 204 567.1210.00.1
6

135° Var 135°

0.16

105 HA 10 30 0.15 5.74*1 30 172.2010.00.1
6

135° 4.19/6.61 135°

0.16

110 HA 10 34 0.15 2.421 34 82.2810.00.1
6

135° 2.25

106 HA 10 34 0.15 2.421 34 82.2810.00.1
6

135° 2.25

108 HA 10 34 0.15 2.78*1 34 94.5210.00.1
6

135° Var 135°

0.16

103b HA 10 28 0.15 3.90*1 28 109.2010.00.1
6

135° 0.19/6.94 135°

0.16

103a HA 10 10 0.15 7.451 10 74.5010.00.1
6

135° 7.11 135°

0.16

109 HA 10 30 0.15 5.74*1 30 172.2010.00.1
6

135° 4.19/6.61 135°

0.16

107b HA 10 28 0.15 3.90*1 28 109.2010.00.1
6

135° 0.18/6.93 135°

0.16

107a HA 10 10 0.15 7.451 10 74.5010.00.1
6

135° 7.11 135°

0.16

114 HA 10 3 1.384 12 16.564.00.660.
10

111 HA 12 4 2.783 12 33.3610.00.
24 2.57

112 HA 6 13 0.20 1.273 39 49.532.5
0.29

0.
29

115 HA 16 8 1.333 24 31.9215.00.
33 1.05

116 HA 16 8 1.653 24 39.601.65

119 HA 12 4 6.871 4 27.4810.00.
24 6.66

120 HA 16 2 7.141 2 14.2815.00.
33 6.86

117 HA 12 4 1.303 12 15.601.30

113 HA 10 3 1.383 9 12.424.00.660.
10

123 HA 10 3 1.211 3 3.634.00.500.
25

118b HA 12 2 8.561 2 17.128.56

118a HA 12 6 12.001 6 72.0012.00

124 HA 10 12 1.111 12 13.3210.00.1
6

135° 0.94

125 HA 10 8 1.341 8 10.7210.00.1
6

135° 1.17

122 HA 6 37 0.15 1.231 37 45.512.50.500.
25

121 HA 10 12 1.0818 216 233.2810.00.1
6

135° 0.74 135°

0.16

126 HA 8 229 0.15 2.001 229 458.003.0

127 HA 8 55 0.15 1.801 55 99.003.0

0.960.
13

0.860.
13

128 HA 8 206 0.15 0.871 206 179.22

129 HA 8 62 0.15 0.791 62 48.98
0.31

0.35

130 HA 16 5 3.656 30 109.517.00.
33 3.09 0.
33

4.10

Summary of steels 

MASS

LONG. (m)

MASS (Kg)

(kg/ml)

DIAMETER HA6

0.222

731.4

177.0

HA8

0.395

1187.5

469.1

HA10

0.617

8109.5

5003.6

HA12

0.888

5562.9

4939.9

HA14

1.208

7815.9

9441.6

HA16

1.578

11097.8

17512.3

HA20

2.466

3585.2

8841.1

HA25

3.854

3117.2

12013.7

HA32

6.313

-

-

HA40

9.864

-

-

HA-

-

-

-

D.MOY(mm)

14.37

TOTAL(kg)

58398.3

Average diameter: 14.4 mm Total mass: 58398.3 kg

*  : Average Length Average LengthAverage Diameter : 14.4

131 HA 25 6 7.136 36 256.6817.01.5
3

120
°

4.10
120°

1.53

132 HA 8 16 0.15 1.326 96 126.723.0
0.29

0.
29

133 HA 14 5 2.756 30 85.57.00.2
135 2.55

134 HA 10 5 2.706 30 814.00.1
4

135 2.55

135 HA 10 12 5.101 12 61.25.00.5 120
°

4.10
120°

0.5

136 HA 10 138 0.15 1.041 138 143.525.00.470.
14

137 HA 10 55 0.15 1.581 55 86.95.00.740.
14
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BEINO WATER TOWER
CAPACITY 300 m3
VALVE CHAMBER

HYDRAULIC ACCESSORIES

: WATER METER

: FLOW STRAIGHTENER

: AIR RELEASE VALVE + GATE VALVE

: FLOOR DRAIN

: DISMANTLING JOINT

LEGEND:

: INSERT

: GATE VALVE 

: FILTER

: PRESSURE REDUCING AND SUSTAINING VALVE

: BUTTERFLY VALVE

PIPES INSIDE VALVE CHAMBER SHOULD BE PAINTED AS FOLLOW:
- GREEN COLOR  LINE Ral 6035 FOR FEEDING LINE/ INLET TO PROPOSED

RESERVOIR
- RED COLOR  LINE Ral 3013 FOR OVERFLOW PIPES
- BLUE COLOR  LINE Ral 5013 or Ral 5014 FOR DISTRIBUTION PIPE
- BLACK COLOR FOR WASHOUT PIPE.

BEINO WATER TOWER VALVE CHAMBER

1 1
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CONSTRUCTION OF DRILLING WATER WELLS, PUMPING
STATIONS AND LIFT LINES IN BEINO AND DEIR NBOUH

AREAS

APRIL 2024

C.ELIAS M.HAHMOUD W.SEIFEDDINE

1/5 477W-DS-01PL-011/5000

1

FIRE HYDRANT

- FOR PIPELINE TRENCH DETAILS REFER TO STANDARD DWG Nb 477W-DS-STDP05

- PIPE MATERIAL : DUCTILE IRON

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

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

- ALL PIPES SHOULD BE EXECUTED IN PUBLIC OR EXPROPRIATED ROADS

- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO STANDARD
  DWG 477W-DS-STDP12

- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD
DWG Nb 477W-DS-STDP010 & 477W-DS-STDP11

- HEAD LOSSES HAVE BEEN CALCULATED ACCORDING TO THE COLEBROOK FORMULA WITH
  AN ABSOLUTE ROUGHNESS K=0.4mm FOR DUCTILE IRON PIPES AND K=0.2 mm FOR HDPE PIPES

- BETWEEN STAKES "A'4& A'5"  AND STAKES "AD43 & AD44" BRIDGE CROSSING.
FOR BRIDGE CROSSING DETAILS REFER TO STANDARD DWG 477W-DS-STD06

477W-DS-01PL
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ARV

FROM STAKE A92 TO AD75
PROPOSED 63 mm HDPE PIPES

PLAN

HYDRAULIC LEGEND

BEINO AND QBOULA

DISTRIBUTION NETWORK

NOTES

TOPOGRAPHICAL LEGEND

MANHOLE WATER

MANHOLE SEWER

LIGHTING POLE

SPOT HEIGHT
STAKE POINT

PLOT No

BOUNDARY

TRACK

FENCE

CHANNEL

TERRACE

channel

STREAM/RIVER

SPRING

ROCKS

WELL

REFERENCE LINE

CULVERT/BRIDGE

DECIDUOUS/PINE TREE

ELECTRIC SUB STATION

MANHOLE NOT IDENTIFIED

MANHOLE TELEPHONE

ELECTRIC POLE/TELEGRAPH POLE

TELEPHONE POLE

CIRCONSCRIPTION BOUNDARY

High-Hill

DownHill

STAKE NUMBER

PAVED ROAD

CONCRETE ROAD

BUILDING

TRIANGULATION STATION

KEY PLAN

RESERVOIR

MAIN ROAD

CONSTRUCTION OF DRILLING WATER WELLS, PUMPING
STATIONS AND LIFT LINES IN BEINO AND DEIR NBOUH

AREAS

APRIL 2024

C.ELIAS M.HAHMOUD W.SEIFEDDINE

2/5 477W-DS-01PL-021/2000

W.O

ARV 

BEND 1/8

FLOW DIRECTION

PIPELINE

GATE VALVE

REDUCER

TEE

(SINGLE AIR VALVE - SAV)

(WASHOUT)

EXISTING PIPE

WATER METER W.M.

FLANGED ADAPTER

END CAPS

S.M.D. ##
SEE MANHOLE DETAILS
OF STAKE ##
ON NETWORK PLANS

EXISTING WELL

FIRE HYDRANT

C1/8

- FOR PIPELINE TRENCH DETAILS REFER TO STANDARD DWG Nb 477W-DS-STDP05

- PIPE MATERIAL : DUCTILE IRON

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

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

- ALL PIPES SHOULD BE EXECUTED IN PUBLIC OR EXPROPRIATED ROADS

- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO STANDARD
  DWG 477W-DS-STDP12

- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD
DWG Nb 477W-DS-STDP010 & 477W-DS-STDP11

- HEAD LOSSES HAVE BEEN CALCULATED ACCORDING TO THE COLEBROOK FORMULA WITH
  AN ABSOLUTE ROUGHNESS K=0.4mm FOR DUCTILE IRON PIPES AND K=0.2 mm FOR HDPE PIPES

- BETWEEN STAKES "A'4& A'5"  AND STAKES "AD43 & AD44" BRIDGE CROSSING.
FOR BRIDGE CROSSING DETAILS REFER TO STANDARD DWG 477W-DS-STD06
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Section A-A

Z=481.25

Z=483.70

SECTION AA

SCALE 1:4

CHANNEL DEPTH
0.7 m

MANHOLE DEPTH 1.31 m
PIPE CROWN LEVEL 0.78 m
HDPE PIPE D=90 mm
WO @ C58

MANHOLE DEPTH 1.17 m
PIPE CROWN LEVEL 1.05 m
HDPE PIPE D=90 mm
ARV @ C60

AT STAKES CAD1
CONNECTION TO EXISTING
90 mm HDPE PIPELINE

PROPOSED 63 mm HDPE PIPES

PROPOSED 63 mm HDPE PIPES

FROM STAKE A92 TO AD75
PROPOSED 63 mm HDPE PIPES

AT STAKES CD58A A NEW
MANHOLE WILL BE
CONSTRUCTED INSTEAD
OF THE OLD ONE AND
PIPES WILL BE CONNECTED

CONNECTION AT STAKE C54
A NEW MANHOLE WILL BE
CONSTRUCTED INSTEAD OF
THE OLD ONE AND PIPES
WILL BE CONNECTED

AT STAKES A92
A NEW MANHOLE WILL BE
CONSTRUCTED INSTEAD OF
THE OLD ONE AND PIPES
WILL BE CONNECTED

BEINO

PLAN

HYDRAULIC LEGEND

BEINO AND QBOULA

DISTRIBUTION NETWORK

NOTES

TOPOGRAPHICAL LEGEND

MANHOLE WATER

MANHOLE SEWER

LIGHTING POLE

SPOT HEIGHT
STAKE POINT

PLOT No

BOUNDARY

TRACK

FENCE

CHANNEL

TERRACE

channel

STREAM/RIVER

SPRING

ROCKS

WELL

REFERENCE LINE

CULVERT/BRIDGE

DECIDUOUS/PINE TREE

ELECTRIC SUB STATION

MANHOLE NOT IDENTIFIED

MANHOLE TELEPHONE

ELECTRIC POLE/TELEGRAPH POLE

TELEPHONE POLE

CIRCONSCRIPTION BOUNDARY

High-Hill

DownHill

STAKE NUMBER

PAVED ROAD

CONCRETE ROAD

BUILDING

TRIANGULATION STATION

KEY PLAN

RESERVOIR

MAIN ROAD

CONSTRUCTION OF DRILLING WATER WELLS, PUMPING
STATIONS AND LIFT LINES IN BEINO AND DEIR NBOUH

AREAS

APRIL 2024

C.ELIAS M.HAHMOUD W.SEIFEDDINE

3/5 477W-DS-01PL-031/2000

W.O

ARV 

BEND 1/8

FLOW DIRECTION

PIPELINE

GATE VALVE

REDUCER

TEE

(SINGLE AIR VALVE - SAV)

(WASHOUT)

EXISTING PIPE

WATER METER W.M.

FLANGED ADAPTER

END CAPS

S.M.D. ##
SEE MANHOLE DETAILS
OF STAKE ##
ON NETWORK PLANS

EXISTING WELL

FIRE HYDRANT

C1/8

- FOR PIPELINE TRENCH DETAILS REFER TO STANDARD DWG Nb 477W-DS-STDP05

- PIPE MATERIAL : DUCTILE IRON

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

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

- ALL PIPES SHOULD BE EXECUTED IN PUBLIC OR EXPROPRIATED ROADS

- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO STANDARD
  DWG 477W-DS-STDP12

- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD
DWG Nb 477W-DS-STDP010 & 477W-DS-STDP11

- HEAD LOSSES HAVE BEEN CALCULATED ACCORDING TO THE COLEBROOK FORMULA WITH
  AN ABSOLUTE ROUGHNESS K=0.4mm FOR DUCTILE IRON PIPES AND K=0.2 mm FOR HDPE PIPES

- BETWEEN STAKES "A'4& A'5"  AND STAKES "AD43 & AD44" BRIDGE CROSSING.
FOR BRIDGE CROSSING DETAILS REFER TO STANDARD DWG 477W-DS-STD06
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t-t

ngl

tz
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t-t

t-t

t-t

t-t

t-t

grp-top

grp-top

NGL1

NGL0

557.00 55
7.

00
55

7.
00 558.00

555.00

555.00

556.00

556.00

HDPE 75mm

IRON 80mm

DUCTILE IRON 150mm

W
ELL CHAM

BER

WELL

A1

B1

B2A

B3A

B4A

C1
C2

C4

C5

C3

B5

I38

I39

I40

I41

C1/4

I42

I43

I44

I45

I46

6"

I47

S.R.K.B.

S.2

GRP-1300mm

c
c

c c

ngl

ngl

NGL2c

ngl ngl
cla

cl

cl

cl

cl

cl-invert

ngl

ngl

ngl

ngl

ngl

ngl

ngl

ngl

ngl

ngl

nglngl
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ngl

ngl

B7A

cl
cl1
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cl
B6cl

ngl

ngl

tz
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tz

B4

B4A

B5A

B4AA

ngl3 C4a

WO

WO

WO

WO

ARV

ARV

WO

WO

WO

WO

ARV

EXISTING RESERVOIRS
FOR BEINO AND QBOULA
CAPACITY (2 x 150 m3)

ARV

Raft Limit

56
0.

00

55
9.

00

56
1.

00

557.00558.00

560.00

556.00557.00558.00

559.00

HDPE 90mm

WO

MANHOLE DEPTH 1.37 m
CROWN LEVEL: 0.95 m

FIRE HYDRANT

AAYOUN

QBOULA

FROM STAKE B3A TO B7A
PROPOSED 200mm DI PIPES

FROM STAKE A1 TO B3A
PROPOSED LIFT LINE
DI; D=150mm +TELEMETRY
DUCT 63 mm

AT STAKES B7A
CONNECTION TO EXISTING
200 mm DI PIPE

AT STAKES A54
END CAP SHOULD BE INSTALLED,
NETWORK IS SUPPLIED BY THE
EXISTING 200 m3 RESERVOIR

PLAN

HYDRAULIC LEGEND

BEINO AND QBOULA

DISTRIBUTION NETWORK

NOTES

TOPOGRAPHICAL LEGEND

MANHOLE WATER

MANHOLE SEWER

LIGHTING POLE

SPOT HEIGHT
STAKE POINT

PLOT No

BOUNDARY

TRACK

FENCE

CHANNEL

TERRACE

channel

STREAM/RIVER

SPRING

ROCKS

WELL

REFERENCE LINE

CULVERT/BRIDGE

DECIDUOUS/PINE TREE

ELECTRIC SUB STATION

MANHOLE NOT IDENTIFIED

MANHOLE TELEPHONE

ELECTRIC POLE/TELEGRAPH POLE

TELEPHONE POLE

CIRCONSCRIPTION BOUNDARY

High-Hill

DownHill

STAKE NUMBER

PAVED ROAD

CONCRETE ROAD

BUILDING

TRIANGULATION STATION

KEY PLAN

RESERVOIR

MAIN ROAD

CONSTRUCTION OF DRILLING WATER WELLS, PUMPING
STATIONS AND LIFT LINES IN BEINO AND DEIR NBOUH

AREAS

APRIL 2024

C.ELIAS M.HAHMOUD W.SEIFEDDINE

4/5 477W-DS-01PL-041/2000

W.O

ARV 

BEND 1/8

FLOW DIRECTION

PIPELINE

GATE VALVE

REDUCER

TEE

(SINGLE AIR VALVE - SAV)

(WASHOUT)

EXISTING PIPE

WATER METER W.M.

FLANGED ADAPTER

END CAPS

S.M.D. ##
SEE MANHOLE DETAILS
OF STAKE ##
ON NETWORK PLANS

EXISTING WELL

FIRE HYDRANT

C1/8

- FOR PIPELINE TRENCH DETAILS REFER TO STANDARD DWG Nb 477W-DS-STDP05

- PIPE MATERIAL : DUCTILE IRON

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

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

- ALL PIPES SHOULD BE EXECUTED IN PUBLIC OR EXPROPRIATED ROADS

- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO STANDARD
  DWG 477W-DS-STDP12

- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD
DWG Nb 477W-DS-STDP010 & 477W-DS-STDP11

- HEAD LOSSES HAVE BEEN CALCULATED ACCORDING TO THE COLEBROOK FORMULA WITH
  AN ABSOLUTE ROUGHNESS K=0.4mm FOR DUCTILE IRON PIPES AND K=0.2 mm FOR HDPE PIPES

- BETWEEN STAKES "A'4& A'5"  AND STAKES "AD43 & AD44" BRIDGE CROSSING.
FOR BRIDGE CROSSING DETAILS REFER TO STANDARD DWG 477W-DS-STD06
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A37 A36 A35

A34

A32

A33

A31 A30
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A17

A16

A15

A14

A13

A12

A11

A10

A9

A8

A7

A6

A5

A4

A3

A2

A'1

A1

A'

A

S.1

297

S.R.B.K.

P.R.V. DH=3508m
.

EXISTING RESERVOIR
CAPACITY 200 m3

200 DI

75PE

100

200 DI

(PN16)
WO

WO 100 mm 1

MANHOLE 150cmx150cm
COVER GRADE A 1

1

C4A

BRANCH

CD58A

100PE

63PE

50

C54

BRANCH

1TEE 100mmx60mmx100mm

MANHOLE 175cmx150cm 1

GV 50mm 1

ADAPTOR 63PEx50mm 1

REDUCER 60mmx50mm 1
GV 80mm 1

100PE
80

63PE

63PE

50

63PE
50

BRANCH

CD6-CAD10

1TEE 60mmx60mmx60mm

MANHOLE 200cmx150cm 1

ADAPTOR 63PEx50mm 3
GV 50mm 2

REDUCER 60mmx50mm 2

A92

BRANCH

MANHOLE 200cmx150cm 1

GV 50mm 1

ADAPTOR 63PEx50mm 1
ADAPTOR 90PEx80mm 1

REDUCER 80mmx50mm 1

63PE
50

90PE

75PE

60

WO 60mm 1

WO

(PN16)
WO

WO 40mm 1

MANHOLE 150cmx150cm
COVER GRADE A 1

1

CAD12-CADD4-AD75

63PE

50PE

40

REDUCER 100mmx80mm 1

100PE

63PE

50

1TEE 100mmx60mmx100mm

MANHOLE 175cmx150cm 1

GV 50mm 1

ADAPTOR 63PEx50mm 1

REDUCER 60mmx50mm 1
GV 80mm 1

90PE
80

REDUCER 100mmx80mm 1

ADAPTOR 90PEx80mm 1

STAKE BENDS
A'2 C1/4+1/32

AAD26 C1/8

AD31 C1/8

AD34 C1/8

AD41 C1/8

AD49 C1/8

AD60 C1/8

AD67 C1/8+1/16

AD68 C1/8

AD69 C1/8

B5 C1/8

NGL1 C1/8+1/16

C4a C1/4+1/8

CAD5 C1/8

CD12 C1/8

CD15 C1/8

CD58A1 C1/8

CD58A12 C1/8+1/16

CD58A13 C1/8

CD58A17 C1/8+1/32

CD58A18 C1/8

A'18 C1/8+1/8

AD3 C1 /8

63PE

50PE

40

63PE

(PN16)
WO

WO 40mm 1

MANHOLE 150cmx150cm
COVER GRADE A 1

1

A'4-AD45

40
ARV

63PE 63PE

ARV 

AD3-AD69

MANHOLE 125cmx100cm

COVER GRADE A 1
1

ARV FOR 63PE PIPE 1
GV  DN 40mm 1

ARV 

CD18-CD58A21-CD6E

MANHOLE 125cmx100cm

COVER GRADE A 1
1

ARV FOR 63PE PIPE 1
GV  DN 40mm 1

63PE

40

CHAQDOUF

PLAN

HYDRAULIC LEGEND

BEINO AND QBOULA

DISTRIBUTION NETWORK

NOTES

TOPOGRAPHICAL LEGEND

MANHOLE WATER

MANHOLE SEWER

LIGHTING POLE

SPOT HEIGHT
STAKE POINT

PLOT No

BOUNDARY

TRACK

FENCE

CHANNEL

TERRACE

channel

STREAM/RIVER

SPRING

ROCKS

WELL

REFERENCE LINE

CULVERT/BRIDGE

DECIDUOUS/PINE TREE

ELECTRIC SUB STATION

MANHOLE NOT IDENTIFIED

MANHOLE TELEPHONE

ELECTRIC POLE/TELEGRAPH POLE

TELEPHONE POLE

CIRCONSCRIPTION BOUNDARY

High-Hill

DownHill

STAKE NUMBER

PAVED ROAD

CONCRETE ROAD

BUILDING

TRIANGULATION STATION

KEY PLAN

RESERVOIR

MAIN ROAD

CONSTRUCTION OF DRILLING WATER WELLS, PUMPING
STATIONS AND LIFT LINES IN BEINO AND DEIR NBOUH

AREAS

APRIL 2024

C.ELIAS M.HAHMOUD W.SEIFEDDINE

5/5 477W-DS-01PL-051/2000

W.O

ARV 

BEND 1/8

FLOW DIRECTION

PIPELINE

GATE VALVE

REDUCER

TEE

(SINGLE AIR VALVE - SAV)

(WASHOUT)

EXISTING PIPE

WATER METER W.M.

FLANGED ADAPTER

END CAPS

S.M.D. ##
SEE MANHOLE DETAILS
OF STAKE ##
ON NETWORK PLANS

EXISTING WELL

FIRE HYDRANT

C1/8

- FOR PIPELINE TRENCH DETAILS REFER TO STANDARD DWG Nb 477W-DS-STDP05

- PIPE MATERIAL : DUCTILE IRON

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

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

- ALL PIPES SHOULD BE EXECUTED IN PUBLIC OR EXPROPRIATED ROADS

- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO STANDARD
  DWG 477W-DS-STDP12

- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD
DWG Nb 477W-DS-STDP010 & 477W-DS-STDP11

- HEAD LOSSES HAVE BEEN CALCULATED ACCORDING TO THE COLEBROOK FORMULA WITH
  AN ABSOLUTE ROUGHNESS K=0.4mm FOR DUCTILE IRON PIPES AND K=0.2 mm FOR HDPE PIPES

- BETWEEN STAKES "A'4& A'5"  AND STAKES "AD43 & AD44" BRIDGE CROSSING.
FOR BRIDGE CROSSING DETAILS REFER TO STANDARD DWG 477W-DS-STD06
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CONSTRUCTION OF DRILLING WATER WELLS, PUMPING
STATIONS AND LIFT LINES IN BEINO AND DEIR NBOUH

AREAS

APRIL 2024

C.ELIAS M.HAHMOUD W.SEIFEDDINE

HYDRAULIC LEGEND

1/2H= 1/2000
477-DS-01PR01V= 1/200

W.O

ARV 

BEND 1/8 C1/8

FLOW DIRECTION

PIPELINE

GATE VALVE

REDUCER

TEE

(SINGLE AIR VALVE - SAV)

(WASHOUT)

EXISTING PIPE

WATER METER W.M.

FLANGED ADAPTER

END CAPS

S.M.D. ##
SEE MANHOLE DETAILS
OF STAKE ##
ON NETWORK PLANS

EXISTING WELL

NOTES

- FOR PIPELINE TRENCH DETAILS REFER TO STANDARD DWG Nb 477W-DS-STDP05

- PIPE MATERIAL : DUCTILE IRON

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

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

- ALL PIPES SHOULD BE EXECUTED IN PUBLIC OR EXPROPRIATED ROADS

- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO STANDARD
  DWG 477W-DS-STDP12

- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD
DWG Nb 477W-DS-STDP010 & 477W-DS-STDP11

- HEAD LOSSES HAVE BEEN CALCULATED ACCORDING TO THE COLEBROOK FORMULA WITH
  AN ABSOLUTE ROUGHNESS K=0.4mm FOR DUCTILE IRON PIPES AND K=0.2 mm FOR HDPE PIPES

PROFILEBEINO AND QBOULA

DISTRIBUTION NETWORK
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- FOR PIPELINE TRENCH DETAILS REFER TO STANDARD DWG Nb 477W-DS-STDP05

- PIPE MATERIAL : DUCTILE IRON

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

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

- ALL PIPES SHOULD BE EXECUTED IN PUBLIC OR EXPROPRIATED ROADS

- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO STANDARD
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  AN ABSOLUTE ROUGHNESS K=0.4mm FOR DUCTILE IRON PIPES AND K=0.2 mm FOR HDPE PIPES

- BETWEEN STAKES "A'4& A'5"  AND STAKES "AD43 & AD44" BRIDGE CROSSING.
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PROFILE AND PLANDEIR NBOUH LIFT LINE
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CROWN PIPE ELEVATION 

GROUND LEVEL

HYDRAULIC LEGEND

W.O

ARV 

FLANGED ADAPTER

END CAPS

BEND 1/8 C1/8

FLOW DIRECTION

PRESSURE

GATE VALVE

TAPER

TEE

REGULATING VALVE

CHECK VALVE

(DOUBLE AIR VALVE - DAV)

(WASHOUT)

NOTES

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

- PIPE MATERIAL: DUCTILE IRON CLASS K9.

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

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

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

- THE PROPOSED PIPES SHOULD BE LAID TAKING INTO CONSIDERATION THE PRESENCE OF
THE EXISTING PIPES AND UTILITIES.

- FOR PIPELINE TRENCH DETAILS AND CONCRETE SURROUND REFER TO STANDARD 

- FOR PIPELINE ANCHORS AND SUPPORT DETAILS REFER TO STANDARD DWG
  Nb 476STDP10.

  STANDARD DWG Nb  476STDP09.
- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO

  DWGS Nb  476STDP07 AND 476STDP08.
- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD

DWGS Nb 476STDP03 , 476STDP04, 476STDP05 AND 476STDP06.

TOPOGRAPHICAL LEGEND

MANHOLE WATER

MANHOLE SEWER

LIGHTING POLE

SPOT HEIGHT

PLOT No

PLOT BOUNDARY

TRACK

FENCE

CHANNEL

TERRACE

channel

STREAM/RIVER

SPRING

ROCKS

WELL

REFERENCE LINE

CULVERT/BRIDGE

DECIDUOUS/PINE TREE

ELECTRIC SUB STATION

MANHOLE NOT IDENTIFIED

MANHOLE TELEPHONE

ELECTRIC POLE/TELEGRAPH POLE

ELECTRICAL / TELEPHONE POLE

CIRCONSCRIPTION BOUNDARY

High-Hill

DownHill

STAKE POINT + STAKE NAME

PAVED ROAD

CONCRETE ROAD

BUILDING

TOPOGRAPHICAL STATION

TREE

- BETWEEN STAKES P.S.-M15, M13-M12 AND M9-M8 AN ANCHOR BLOCK SHOULD BE EXECUTED
  FOR EACH OF THE PIPES .

- 63mm HDPE PIPES FOR TELEMETRY CABLES SHOULD BE LAID PARALLEL TO THE LIFT LINE.

WELL

RESERVOIR
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CROWN PIPE ELEVATION 

GROUND LEVEL

HYDRAULIC LEGEND

W.O

ARV 

FLANGED ADAPTER

END CAPS

BEND 1/8 C1/8

FLOW DIRECTION

PRESSURE

GATE VALVE

TAPER

TEE

REGULATING VALVE

CHECK VALVE

(DOUBLE AIR VALVE - DAV)

(WASHOUT)

NOTES

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

- PIPE MATERIAL: DUCTILE IRON CLASS K9.

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

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

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

- THE PROPOSED PIPES SHOULD BE LAID TAKING INTO CONSIDERATION THE PRESENCE OF
THE EXISTING PIPES AND UTILITIES.

- FOR PIPELINE TRENCH DETAILS AND CONCRETE SURROUND REFER TO STANDARD 

- FOR PIPELINE ANCHORS AND SUPPORT DETAILS REFER TO STANDARD DWG
  Nb 476STDP10.

  STANDARD DWG Nb  476STDP09.
- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO

  DWGS Nb  476STDP07 AND 476STDP08.
- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD

DWGS Nb 476STDP03 , 476STDP04, 476STDP05 AND 476STDP06.
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MANHOLE WATER

MANHOLE SEWER

LIGHTING POLE

SPOT HEIGHT

PLOT No

PLOT BOUNDARY

TRACK

FENCE

CHANNEL

TERRACE

channel

STREAM/RIVER
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ROCKS

WELL

REFERENCE LINE

CULVERT/BRIDGE

DECIDUOUS/PINE TREE

ELECTRIC SUB STATION
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ELECTRIC POLE/TELEGRAPH POLE

ELECTRICAL / TELEPHONE POLE

CIRCONSCRIPTION BOUNDARY

High-Hill

DownHill

STAKE POINT + STAKE NAME

PAVED ROAD

CONCRETE ROAD

BUILDING

TOPOGRAPHICAL STATION

TREE

- BETWEEN STAKES P.S.-M15, M13-M12 AND M9-M8 AN ANCHOR BLOCK SHOULD BE EXECUTED
  FOR EACH OF THE PIPES .

- 63mm HDPE PIPES FOR TELEMETRY CABLES SHOULD BE LAID PARALLEL TO THE LIFT LINE.

WELL
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CROWN PIPE ELEVATION 
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NOTES

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

- PIPE MATERIAL: DUCTILE IRON CLASS K9.

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

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

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

- THE PROPOSED PIPES SHOULD BE LAID TAKING INTO CONSIDERATION THE PRESENCE OF
THE EXISTING PIPES AND UTILITIES.

- FOR PIPELINE TRENCH DETAILS AND CONCRETE SURROUND REFER TO STANDARD 

- FOR PIPELINE ANCHORS AND SUPPORT DETAILS REFER TO STANDARD DWG
  Nb 476STDP10.

  STANDARD DWG Nb  476STDP09.
- FOR VERTICAL BENDS AND TAPERS THRUST BLOCKS DETAILS REFER TO

  DWGS Nb  476STDP07 AND 476STDP08.
- FOR HORIZONTAL BENDS THRUST BLOCKS DETAILS REFER TO STANDARD

DWGS Nb 476STDP03 , 476STDP04, 476STDP05 AND 476STDP06.
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- BETWEEN STAKES P.S.-M15, M13-M12 AND M9-M8 AN ANCHOR BLOCK SHOULD BE EXECUTED
  FOR EACH OF THE PIPES .

- 63mm HDPE PIPES FOR TELEMETRY CABLES SHOULD BE LAID PARALLEL TO THE LIFT LINE.
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Note:

· Protection box shall be installed at a level that allows
easy reading and opening for maintenance reasons.

· Minimum level above ground shall be not less than
70 cm.

· Maximum level above ground shall not be more than
180 cm.

· Pipe crossings as shown for connections A and B
must to be avoided.

· Pipes must be installed in a straight alignment
(vertical or horizontal). Adequate fittings must be
provided by Contractor.
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