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565 o0 )l e Il ey golgidn polie 5 09,5 i (Bl oe 39290 OIS
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Ayl oo | (M/M) gl s | (M) gl Jsbo | (MmM) Wof a3 | (M/S) b= cepw | (L/S) by o0
Co_1 0.015 3.6 200 0.58 1.26
Co_2 0.023 3.8 200 0.66 1.18
Co_3 0.025 3.9 200 1.27 9.94
Co_4 0.005 4 200 0.48 2.5
Co_5 0.001 4.1 900 1.06 5243
Co_6 0.014 4.3 200 0.59 1.37
Co_7 0.001 5 1650 1.17 1857.63
Co_8 0.009 5 525 2.11 305.19
Co_9 0.013 5 375 1.95 132.94
Co_10 0.005 5.1 200 0.39 1.26
Co_11 0.025 53 200 0.49 0.41
Co_12 0.018 5.3 200 1.02 6.82
Co_13 0.004 5.5 250 0.76 17.86
Co_14 0.005 6 200 0.59 4.97
Co_15 0.005 6 200 0.6 5.24
Co_16 0.022 6.5 200 0.67 1.32
Co_17 0.007 6.5 750 2.13 518.61
Co_18 0.005 6.6 200 0.74 11.8
Co_19 0.006 6.7 900 2.1 637.46
Co_20 0.025 7.3 200 0.98 3.94
Co_21 0.015 7.4 200 0.77 3.21
Co_22 0.003 7.7 375 0.93 79.54
Co_23 0.013 8.2 375 1.53 51.86
Co_24 0.004 8.2 250 0.76 18.06
Co_25 0.009 8.3 200 0.78 6.51
Co_26 0.025 8.6 200 1.54 19.83
Co_27 0.011 8.8 250 1.27 30.2
Co_28 0.025 9 200 1.26 9.69
Co_29 0.005 9.4 200 0.64 6.78
Co_30 0.001 9.7 1050 1.1 679.54
Co_31 0.013 9.9 375 1.98 139.85
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Co_32 0.003 9.9 300 0.84 37.35
Co_33 0.025 10.1 200 1.16 7.19
Co_34 0.025 10.2 200 0.94 3.43
Co_35 0.024 10.3 200 0.92 3.42
Co_36 0.015 10.4 200 0.79 3.6
Co_37 0.025 10.5 200 1.75 33.11
Co_38 0.009 10.6 200 0.61 2.63
Co_39 0.01 11 300 1.37 47.89
Co_40 0.013 11.1 375 1.92 123.87
Co_41 0.005 11.1 200 0.53 3.35
Co_42 0.021 11.3 200 1.45 20.27
Co_43 0.007 11.4 200 0.59 3.23
Co_44 0.005 12.1 200 0.44 1.76
Co_45 0.013 12.1 200 0.81 4.5
Co_46 0.001 12.3 900 1.03 430.01
Co_47 0.007 12.4 200 0.6 3.81
Co_48 0.025 12.5 200 1.05 5.06
Co_49 0.001 12.5 750 0.99 296.23
Co_50 0.025 12.6 200 1.15 7
Co_51 0.013 12.8 375 2.05 170.33
Co_52 0.009 13 525 1.81 161.92
Co_53 0.003 13.1 300 0.84 37.35
Co_54 0.005 13.3 200 0.7 9.35
Co_55 0.025 13.4 200 1.51 18.29
Co_56 0.025 13.5 200 0.43 0.26
Co_57 0.007 13.8 200 0.64 4.85
Co_58 0.013 14 375 2 148.54
Co_59 0.018 14.1 200 0.62 1.23
Co_60 0.025 14.3 200 1.55 20.06
Co_61 0.024 14.3 200 0.89 3.15
Co_62 0.003 14.4 1950 2.75 6637.79
Co_63 0.01 14.5 525 1.8 156.35
Co_64 0.011 14.5 450 1.77 117.35
Co_65 0.02 14.6 250 1.79 49.84
Co_66 0.003 14.8 375 0.92 75.82
Co_67 0.01 14.9 200 0.3 0.22
Co_68 0.015 14.9 200 0.91 5.56
Co_69 0.017 14.9 300 1.91 85.92
Co_70 0.024 15 200 1.15 7.1
Co_71 0.01 15.1 200 0.7 3.6
Co_72 0.01 15.4 525 2.09 287.17
dydojles | (M/M) Wl oz | (M) Wyl Jsb | (MmM) Wyl Jbd | (M/S) by cepe | (L/S) by (o0
Co_73 0.021 15.8 200 1.46 20.89
Co_74 0.005 15.9 200 0.42 1.55




Co_75 0.007 15.9 200 0.3 0.33
Co_76 0.01 16 525 1.98 229.64
Co_77 0.022 16 200 0.88 3.31
Co_78 0.007 16.2 750 2.16 546.44
Co_79 0.009 16.5 200 0.3 0.28
Co_80 0.005 16.5 200 0.57 4.53
Co_381 0.017 16.5 300 1.64 47.04
Co_82 0.008 16.5 200 0.34 0.46
Co_83 0.012 16.9 200 1 10.85
Co_84 0.003 17 375 0.93 78.54
Co_85 0.025 17.1 200 1.3 10.58
Co_ 86 0.005 17.2 200 0.76 12.8
Co_87 0.021 17.2 200 1.22 10.66
Co_ 88 0.006 17.3 200 0.73 7.97
Co_89 0.02 17.6 250 1.72 42.87
Co_90 0.003 17.6 300 0.86 40.49
Co_91 0.025 17.8 200 1.29 10.51
Co_92 0.002 17.9 525 0.94 132.16
Co_93 0.003 18 300 0.87 44.88
Co_94 0.003 18.1 375 0.88 58.75
Co_95 0.005 18.1 200 0.37 1.06
Co_96 0.013 18.1 375 1.92 122.32
Co_97 0.01 18.1 200 0.84 7.64
Co_98 0.025 18.2 200 1.28 10.11
Co_99 0.008 18.4 200 0.54 2.12
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Label
Co_1
Co_2
Co_3
Co_4
Co_5
Co_6
Co_7
Co_38
Co_9
Co_10
Co_11
Co_12
Co_13
Co_14
Co_15
Co_16
Co_17
Co_18
Co_19
Co_20
Co_21
Co_22
Co_23
Co_24
Co_25
Co_26
Co_27
Co_28
Co_29
Co_30
Co_31
Co_32
Co_33
Co_34
Co_35
Co_36
Co_37
Co_38
Co_39
Co_40
Co_41
Co_43

aSeis o gd 5l 50 Yoo 51 SEWErGEMS > 9 5 Lol

Length (m)
3.6
3.8
3.9
4.0
4.1
4.3
5.0
5.0
5.0
5.1
5.3
5.3
55
6.0
6.0
6.5
6.5
6.6
6.7
7.3
7.4
7.7
8.2
8.2
8.3
8.6
8.8
9.0
9.4
9.7
9.9
9.9
10.1
10.2
10.3
10.4
10.5
10.6
11.0
11.1
111
114

Slope
0.015
0.023
0.025
0.005
0.001
0.014
0.001
0.009
0.013
0.005
0.025
0.018
0.004
0.005
0.005
0.022
0.007
0.005
0.006
0.025
0.015
0.003
0.013
0.004
0.009
0.025
0.011
0.025
0.005
0.001
0.013
0.003
0.025
0.025
0.024
0.015
0.025
0.009
0.010
0.013
0.005
0.007

Diameter (mm)
200.0
200.0
200.0
200.0
900.0
200.0

1,650.0
525.0
375.0
200.0
200.0
200.0
250.0
200.0
200.0
200.0
750.0
200.0
900.0
200.0
200.0
375.0
375.0
250.0
200.0
200.0
250.0
200.0
200.0

1,050.0
375.0
300.0
200.0
200.0
200.0
200.0
200.0
200.0
300.0
375.0
200.0
200.0

VoA

Velocity (m/s)
0.58
0.66
1.27
0.48
1.06
0.59
1.17
2.11
1.95
0.39
0.49
1.02
0.76
0.59
0.60
0.67
2.13
0.74
2.10
0.98
0.77
0.93
1.53
0.76
0.78
1.54
1.27
1.26
0.64
1.10
1.98
0.84
1.16
0.94
0.92
0.79
1.75
0.61
1.37
1.92
0.53
0.59

Flow (L/s)
39.67
50.10
51.86
23.19
600.41
39.36

2,232.58
419.17
202.20
23.19
51.86
44.19
37.61
23.19
23.19
48.55
911.26
23.19

1,354.71
51.86
40.31
91.10
202.20
37.61
31.09
51.86
63.28
51.86
23.19
863.53
202.20
55.55
51.86
51.86
50.50
39.90
51.86
31.79
96.77
202.20
23.19
27.52



Label
Co_44
Co_45
Co_46
Co_47
Co_48
Co_49
Co_50
Co_51
Co_52
Co_53
Co_54
Co_55
Co_56
Co_57
Co_58
Co_59
Co_60
Co_61
Co_62
Co_63
Co_64
Co_65
Co_66
Co_67
Co_68
Co_69
Co_170
Co_71
Co_72
Co_173
Co_74
Co_75
Co_176
Co_177
Co_178
Co_79
Co_380
Co_381
Co_82
Co_383
Co_84
Co_85
Co_86

Label
Co_ 87

Length (m)
12.1
12.1
12.3
12.4
12.5
12.5
12.6
12.8
13.0
13.1
13.3
134
13.5
13.8
14.0
14.1
14.3
14.3
14.4
14.5
14.5
14.6
14.8
14.9
14.9
14.9
15.0
15.1
15.4
15.8
15.9
15.9
16.0
16.0
16.2
16.5
16.5
16.5
16.5
16.9
17.0
17.1
17.2

Length (m)
17.2

Slope
0.005
0.013
0.001
0.007
0.025
0.001
0.025
0.013
0.009
0.003
0.005
0.025
0.025
0.007
0.013
0.018
0.025
0.024
0.003
0.010
0.011
0.020
0.003
0.010
0.015
0.017
0.024
0.010
0.010
0.021
0.005
0.007
0.010
0.022
0.007
0.009
0.005
0.017
0.008
0.012
0.003
0.025
0.005
Slope
0.021

Diameter (mm)
200.0
200.0
900.0
200.0
200.0
750.0
200.0
375.0
525.0
300.0
200.0
200.0
200.0
200.0
375.0
200.0
200.0
200.0

1,950.0
525.0
450.0
250.0
375.0
200.0
200.0
300.0
200.0
200.0
525.0
200.0
200.0
200.0
525.0
200.0
750.0
200.0
200.0
300.0
200.0
200.0
375.0
200.0
200.0

Diameter (mm)
200.0

\-Q

Velocity (m/s)
0.44
0.81
1.03
0.60
1.05
0.99
1.15
2.05
1.81
0.84
0.70
1.51
0.43
0.64
2.00
0.62
1.55
0.89
2.75
1.80
1.77
1.79
0.92
0.30
0.91
1.91
1.15
0.70
2.09
1.46
0.42
0.30
1.98
0.88
2.16
0.30
0.57
1.64
0.34
1.00
0.93
1.30
0.76

Velocity (m/s)
1.22

Flow (L/s)
23.19
37.44
600.41
26.49
51.86
401.40
51.86
202.20
419.17
55.55
23.19
51.86
51.86
26.51
202.20
44 .26
51.86
50.38

7,255.81
419.17
300.38
84.10
91.10
33.35
40.75
124.96
51.15
33.56
419.17
47.49
23.19
28.24
419.17
48.28
911.26
30.34
23.19
124.96
29.02
35.73
91.10
51.86
23.19

Flow (L/s)
47.41



Co_88
Co_89
Co_90
Co_91
Co_92
Co_93
Co_94
Co_95
Co_96
Co_97
Co_98
Co_99
Co_100
Co_101
Co_102
Co_103
Co_104
Co_ 105
Co_106
Co_107
Co_108
Co_109
Co_110
Co_111
Co_112
Co_113
Co_114
Co_115
Co_116
Co_117
Co_118
Co_119
Co_120
Co_121
Co_122
Co_123
Co_124
Co_125
Co_126
Co_127
Co_128
Co_129
Label
Co_130
Co_131
Co_132

17.3
17.6
17.6
17.8
17.9
18.0
18.1
18.1
18.1
18.1
18.2
18.4
18.5
18.5
18.5
18.6
18.6
18.7
18.8
18.8
18.9
19.0
19.1
19.1
19.1
19.1
19.2
19.3
19.3
19.3
19.3
19.3
19.5
19.5
19.6
19.7
19.8
19.9
19.9
20.0
20.1
20.3
Length (m)
20.4
20.5
20.6

0.006
0.020
0.003
0.025
0.002
0.003
0.003
0.005
0.013
0.010
0.025
0.008
0.001
0.019
0.025
0.002
0.025
0.005
0.002
0.005
0.017
0.006
0.005
0.004
0.020
0.005
0.005
0.020
0.005
0.013
0.005
0.008
0.017
0.013
0.025
0.025
0.002
0.005
0.021
0.001
0.006
0.005
Slope
0.002
0.013
0.007

200.0
250.0
300.0
200.0
525.0
375.0
375.0
200.0
375.0
200.0
200.0
200.0
900.0
200.0
200.0
450.0
200.0
200.0
525.0
200.0
300.0
200.0
200.0
250.0
200.0
200.0
200.0
250.0
200.0
200.0
200.0
600.0
300.0
375.0
200.0
200.0
600.0
200.0
200.0
1,200.0
900.0
200.0
Diameter (mm)
525.0
375.0
750.0

Y.

0.73
1.72
0.86
1.29
0.94
0.82
0.88
0.37
1.92
0.84
1.28
0.54
1.07
0.30
1.23
0.91
0.90
0.31
0.97
0.48
1.69
0.30
0.56
0.84
1.01
0.35
0.43
1.75
0.47
0.97
0.45
1.79
1.73
1.70
1.42
1.34
0.99
0.34
0.97
1.06
2.41
0.68
Velocity (m/s)
0.98
2.00
1.91

26.19
84.10
55.55
51.86
187.46
91.10
91.10
23.19
202.20
32.23
51.86
29.11
600.41
45.54
51.86
133.73
51.86
23.19
187.46
23.19
124.96
26.21
23.19
37.61
46.25
23.19
23.19
84.10
23.19
38.04
23.19
559.39
124.96
202.20
51.86
51.86
253.16
23.19
47.04
1,102.73
1,354.71
23.19
Flow (L/s)
187.46
202.20
911.26



Co_133
Co_134
Co_135
Co_136
Co_ 137
Co_138
Co_139
Co_140
Co_141
Co_142
Co_143
Co_144
Co_145
Co_146
Co_ 147
Co_148
Co_149
Co_ 150
Co_151
Co_152
Co_153
Co_154
Co_155
Co_156
Co_ 157
Co_ 158
Co_159
Co_160
Co_161
Co_162
Co_163
Co_164
Co_165
Co_166
Co_167
Co_168
Co_169
Co_170
Co_171
Co_172
Label
Co_173
Co_174
Co_175
Co_176
Co_177

20.7
20.7
20.8
20.8
20.8
20.8
20.8
21.1
21.1
21.2
21.3
21.3
21.4
21.4
21.5
21.6
21.7
21.7
21.8
21.8
219
219
219
22.0
22.1
22.1
22.2
22.3
22.3
22.4
22.4
22.4
22.4
22.5
22.6
22.6
22.6
22.7
22.7
22.7
Length (m)
22.7
22.8
22.8
22.9
22.9

0.017
0.005
0.019
0.025
0.001
0.023
0.013
0.025
0.005
0.025
0.012
0.019
0.000
0.005
0.012
0.003
0.004
0.025
0.025
0.025
0.007
0.004
0.016
0.000
0.001
0.018
0.002
0.005
0.025
0.017
0.025
0.003
0.005
0.020
0.001
0.013
0.010
0.017
0.013
0.017
Slope
0.010
0.005
0.014
0.011
0.001

300.0
200.0
200.0
200.0
750.0
200.0
375.0
200.0
200.0
200.0
200.0
200.0
2,400.0
200.0
200.0
375.0
1,200.0
200.0
200.0
200.0
750.0
250.0
200.0
1,950.0
750.0
200.0
525.0
200.0
200.0
300.0
200.0
375.0
200.0
250.0
1,650.0
375.0
525.0
300.0
375.0
300.0
Diameter (mm)
450.0
200.0
200.0
450.0
900.0

BB

1.70
0.66
0.82
1.50
0.96
1.18
2.00
1.62
0.42
0.84
0.60
0.92
1.24
0.36
0.30
0.85
2.06
1.05
0.72
1.66
2.05
0.80
1.43
1.21
0.97
0.80
0.98
0.79
1.60
1.68
1.69
0.88
0.31
1.79
1.18
1.59
1.81
1.74
1.90
1.56
Velocity (m/s)
1.87
0.66
0.34
1.99
1.07

124.96
23.19
44,94
51.86

401.40
49.29

202.20
51.86
23.19
51.86
36.27
45.50

4,951.08
23.19
36.29
91.10

2,526.67
51.86
51.86
51.86

911.26
38.11
41.94

3,181.88

401.40
44,12

187.46
23.19
51.86

124.96
51.86
91.10
23.81
84.10

2,232.58

202.20

419.17

124.96

202.20

124.96

Flow (L/s)

280.40
23.19
38.35

300.38

600.41



Co_178
Co_179
Co_180
Co_181
Co_182
Co_183
Co_184
Co_185
Co_186
Co_ 187
Co_189
Co_190
Co_191
Co_192
Co_193
Co_194
Co_195
Co_196
Co_197
Co_198
Co_199
Co_ 200

22.9
22.9
23.0
23.0
23.0
23.1
23.1
23.2
23.3
23.3
23.4
23.4
23.4
23.5
23.5
23.5
23.5
23.6
23.6
23.8
23.8
23.8

0.025
0.012
0.002
0.006
0.005
0.018
0.025
0.005
0.011
0.025
0.005
0.001
0.001
0.006
0.009
0.005
0.003
0.013
0.006
0.020
0.001
0.006

200.0
200.0
450.0
900.0
200.0
200.0
200.0
200.0
450.0
200.0
200.0
900.0
750.0
900.0
450.0
200.0
1,500.0
375.0
900.0
250.0
750.0
900.0

WY

1.07
0.91
0.91
2.32
0.33
1.08
1.76
0.55
1.78
0.94
0.31
1.07
0.96
1.99
1.80
0.30
2.13
1.96
2.30
1.81
1.03
1.86

51.86
36.17
133.73
1,354.71
23.19
44.26
51.86
23.19
300.38
51.86
23.19
600.41
401.40
1,354.71
273.34
23.79
4,060.76
202.20
1,354.71
84.10
401.40
1,354.71
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Abstract

Today, with the expansion of cities and the development of urbanization, sewage
collection and disposal networks are considered as vital urban infrastructure facilities.
Due to the high cost of implementing wastewater collection and disposal networks for
the optimal operation of these facilities and increase their useful life, the use of
appropriate software technologies is an inevitable necessity. Hydraulic and qualitative
modeling of the network is one of the technologies that can create knowledge of the
hydraulic behavior of the network and its facilities for the operation team and thus
contribute to the proper operation of the facility. The city of Tehran needs one of the
widest sewage networks in the region, and District 4 of Tehran is the most populous
region of Tehran. In this research, hydraulic and qualitative modeling of the sewerage
network of this area of Tehran has been done with the help of advanced SewerGEMS
software in ArcGIS software environment. Information layers of collection facilities
including sewage pipelines and manholes and basic information layers including
digital model of land, passages and subscribers were used to build the model. To
calculate the node loads, the consumption information of the subscribers of the Water
and Sewerage Company was used and the per capita water consumption and
consequently the per capita wastewater production were calculated. The modeled
sewage network has 6077 manholes and 338 km of pipes in different diameters
including 221 km of 200 and 250 mm diameters (65% of the total network area) and
117 km of 300 to 1800 mm diameters (35% of the total network area). The results of
hydraulic analysis performed with SewerGEMS software show that in most of the
network, the flow rate parameter is not provided as one of the effective hydraulic
parameters. About 25% of the total network pipes (84 km) flow rate is less than the
desired wash rate (0.75 m / s), 40% of the pipes (136 km) between 0.75to 1 m /s,
20% of pipes (66 km) are between 1.5 and 2 meters per second and 15% of pipes (52
km) are more than 2 meters per second.

Analysis of the percentage of filling of pipes shows that about 70 km of pipes (20%
of the total network) have excessive filling, so that 55 km of the network in the
diameters of 200 and 250 mm has a filling percentage of more than 50%, 9 Kilometers
with diameters of 300 and 375 mm have a filling percentage of more than 65% and the
other 6 km have a filling percentage of more than 70%.

Analysis of the potential for the production of destructive hydrogen sulfide gas as
one of the most important causes of corrosion and severe reduction of the life of
concrete pipes and installations was also performed. For this purpose, using
SewerGEMS software, potential points for hydrogen sulfide production were
identified and using correlation relationships, the rate of hydrogen sulfide production
in sewer pipes and the concentration of hydrogen sulfide produced were estimated.
And wastewater were compared. Z-index analysis to determine the points with high
potential for sulfur dioxide production and corrosion susceptibility indicates adequate
compliance of this index with field measurements.
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