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Working with water
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HR Wallingford

Hydraulic failure — Design events

Working with water

« 700 rainfall events with :

20 Durations from 30 min to 600 min
35 Return Periods from 2 year to

1000 year
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AT e g Hydraulic failure — Design events

Working with water

«EAD = £ 1.42M
* Quick convergence of the EAD (200-250 years)
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AT e g Hydraulic failure — Design events

Working with water

«EAD = £ 1.42M
* Quick convergence of the EAD (200-250 years)
30 * EAD is dependant on the durations considered
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AT e g Hydraulic failure — Design events

Working with water

«EAD = £ 1.42M
* Quick convergence of the EAD (200-250 years)
30 * EAD is dependant on the durations considered

e » Range of duration that produces 50% of the
total EAD is quite important
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AT e v Hydraulic failure — Design events

Working with water

» Duration /'

60 min 300 min 600 min




HR Walinglord Hydraulic failure — Design events

Working with water

» Duration /'

1013.588525 - 1416.035397
1416.035395 - 1467.875730
1467.875737 - 2146.211557
2146211558 - 2304.062192
2304062193 - 99561.110410
9961.110411 - 59512, 192685
59512.192686 - 179724.124515
179724.124516 - 305591468072
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HR Walingford Hydraulic failure — Design events

Working with water

NS60658006

Duration /*
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Working with water

AT e v Hydraulic failure — Design events




AT e g Hydraulic failure — Design events

Working with water

RP 5 50 510 50 5 10 20 50 100
: Reference
Durations 60 240 90 240 60 240 90 240 90 240
£ per year | 1428076 | 1401899 | 1420904 | 1206171 | 1216133 1281719
% 100 98.2 99.5 84.5 85.2 89.8

v EAD at the catchment scale quite easy to reproduce




&Y R Watigior Hydraulic failure — Design events

Working with water

RP 5 50 510 50 5 10 20 50 100
; Reference
Durations 60 240 90 240 60 240 90 240 90 240
£ per year | 1428076 | 1401899 | 1420904 | 1206171 | 1216133 1281719
% 100 98.2 99.5 84.5 85.2 89.8

v EAD at the catchment scale quite easy to reproduce

2RP 3 RP S5RP
NodelD £ per year 60 240 90 240 60 240 90 240 90 240

NS60649802 474717.63 79 82 82 84 89
NS60637916 306232.53 0 0 0 0 7
NS60643003 282697.19 225 225 210 210 213
NS60641102 89406.83 140 140 107 107 110
NS59649705 83846.69 143 143 67 67 78
NS60636902 61582.37 0 0 0 0 6

NS60655104 395022 148 154 70 73 73
v EAD at the node scale more complex to reproduce




HR Wallingford

Hydraulic failure — Design events

Working with water
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A7 Wt Hydraulic failure — Design events

Working with water

NS60641102 NS60643003 NS60649802 | NS60655104 NS59649705 NS60637916 NS60636902
Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage
2 30 0 30 0 30 0 30 0 30 0 30 0 30 0
5 240 44011.878 270 564562 30 0 30 0 30 0 30 0 30 0
10 300 232880.079 600 781611.628 90 2674795.97 120 3655.972 30 0 30 0 30 0
20 450 822489.205 600 1991267.916 90 3354292.81 90 245060.974 240  759083.87 600 1367003.1 600 358581.693
30 390  1009308.733 450 2146631.41 90 4255681.79 150 545128.955 240 1342280.849 600  4438800.7 600 1012664.779
40 330 1050874.827 480 2156960.295 90 4641699.09 150 684131.856 240 1420744.02 600 5138525.3 600 1228806.546
50 270 1066610.55 330 2151805.345 150 4833444.79 150 783330.279 240 1488671.69 480 5370243.3 600 1382639.34
60 240  1083547.627 300 2149947.019 150 4929808.07 150 868662.227 240 1528853.33 480 5370243.3 600 1477930.069
70 210 1071290.73 270 2167385.558 150  4996568.2 240 915028.4 240 1557015.87 600 7065944.731 570 1481626.398
80 210  1088491.075 270 2162842.219 150 5037433.13 270 969367.817 240  1587095.3 600 8415410.527 510 1442449.958
90 180  1071522.917 270 2147297.687 180 5092644.1 300 978651.338 270 1606810.18 600 9093841.418 450 1408058.622
100 180  1063702.827 240 2136028.283 180 5136822.49 360 1012617.418 240 1626801.36 600 9395654.985 420 1396965.778
110 180  1049394.124 240 2141141.349 180 5205024.5 390 1040157.107 240 1641610 600 9619768.661 390 1400966.975
120 150  1051101.856 210 2094353.158 210 5297216.5 420 1048444.405 300 1660620.38 600 10118121.64 360 1358094.24
130 150  1060929.822 210 2105070.184 240 5371805.03 450 1071955.564 270 1674070.91 600 10504008.29 360 1414933.772
140 150  1079335.577 210 2088017.026 240 5421510.64 510 1094431.575 270 1686163.19 600 10685001.9 330 1349061.272
150 150  1057986.205 180 2121974.471 270 5443740.77 480 1107363.396 270  1701804.3 600 10785936.88 330 1419068.05
160 150  1035427.001 180 2089464.251 270 5494868.58 540 1112728.297 300 1715041.33 600 10851025.24 330 1447982.989
170 120  1030011.536 180 2017285.013 270 5516206.75 600 1126453.413 300 1726536.47 600 10900230.69 300 1385598.406
180 120  1037054.546 180 2020231.268 300 5557479.19 600 1148777.733 300 1739143.75 600 10927991.14 300 1449342.737
190 120  1037243.244 150 2036024.889 300 5597183.61 570 1157635.161 300 1749439.01 600 10946770.35 270 1362403.006
200 120  1049007.324 150 2050948.099 300 5625818.1 600 1161036.711 300 1758087.07 600 10955727.06 270 1406658.505
210 120  1057834.737 150 2063807.041 300 5637189.94 600 1152471.19 300 1764532.91 600 10967536.97 270 1427310.403
220 120  1057433.178 150 2066032.935 300 5660201.77 600 1163931.06 300 1774089.12 600 10971903.87 270 1447136.573
230 120  1050574.141 150 1996239.413 330 5684155.46 570 1156103.75 300 1781502.55 600 11046482.2 270 1445163.544
240 120 1042642.63 120 1929022.21 330 5715074.37 600 1168830.13 300 1789378.81 600 11065197.49 240 1388919.33
250 120  1035206.149 120 1937684.962 360 5731621.03 600 1171222.55 300 1796373.14 600 11076855.23 240 1411617.09
260 90  1028195.202 120 1947568.79 360 5766171.09 570 1164696.77 390 1803558.68 600 11090870.27 240 1454872.19
270 90  1034708.957 120 1951541.969 360 5796210.43 600 1175653.55 390 1809594.94 600 11095223.42 240 1468310.934
280 90  1038207.135 120 1960680.492 360 5812152.23 570 1154002.42 300 1815840.76 600 11108493.39 240 1479949.956
290 90  1046797.962 120 1968697.722 390 5843726.24 600 1169387.11 390 1823733.51 600 11108508.81 240 1456777.249
300 90  1055447.761 120 1969319.187 390 5876019.97 600 1165544.52 390 1830200.26 600 11118153.48 210 1364240.015
500 90  1124131.936 90 1829521.184 510 6127205.09 570  1111457.3 510 1935198.01 480 11104801.18 180 1442895.326
750 90  1096121.178 90 1679559.144 600 6281311.05 600 1070832.48 600 2018550.693 390 11002448.85 150 1442308.812
1000 60  1142504.763 60 1663186.523 600 6302453.6 570  1023552.4 600 2071612.562 600 11392009.2 120 1388312.488




A e g Hydraulic failure — Design events

Working with water

NS60641102 NS60643003 NS60649802 | NS60655104 NS59649705 NS60637916 NS60636902
RP Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage
2 30 0 30 0 30 0 30 0 30 0 30 0 30 0
5 240 S 270 ISR 30 0 30 0 30 0 30 0 30 0
10 300 232880.079 600 781611.628 90| 2674795.97 120 [EEESEEE 30 0 30 0 30 0
20 450  822489.205 600 1991267.916 90 3354292.81 90 245060.974 240 | EO0EEEH 00 [ ESCHO0SE 600
30 390  1009308.733 450 2146631.41 90 4255681.79 150 545128.955 240 1342280.849 600  4438800.7 600 1012664.779

40 330 1050874.827 480 2156960.295 90 4641699.09 150 684131.856 240 1420744.02 600 5138525.3 600 1228806.546




AT e v Hydraulic failure — Design events

Working with water

NS60641102 NS60643003 NS60649802 | NS60655104 NS59649705 NS60637916 NS60636902
RP Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage
2 30 0 30 0 30 0 30 0 30 0 30 0 30 0
5 240 S 270 ISR 30 0 30 0 30 0 30 0 30 0
10 300 232880.079 600 781611.628 90| 2674795.97 120 [EEESEEE 30 0 30 0 30 0
20 450  822489.205 600 1991267.916 90 3354292.81 90 245060.974 240 | EO0EEEH 600 | ECEHO0SE 600
30 390  1009308.733 450 2146631.41 90 4255681.79 150 545128.955 240 1342280.849 600  4438800.7 600 1012664.779
40 330  1050874.827 480 2156960.295 90 4641699.09 150 684131.856 240 1420744.02 600  5138525.3 600 1228806.546
Damage Damage
N\
NS60643003 NS60649802
NS60641102 NS60637916
NS59649705
NS60636902

> Probability

> Probability X




Z HR Wallingford Design storm - Hydraulic failure

Working with water

EPY x RRP. =Total number of eventsin RP. period

L = Probability of exceedanceof eacheventin RP period

EPY xRP

1—; = Probability of NON —exceedanceof EACH eventin RP. period
EPY xRP

EPY
1—; = Probability of NON —exceedance per year in RP. period
EPY xRP

W = D1 X H
+
-2 -R)
2
+

Damage
Critical duration of each node
is used for each return period
| |
| |
| |
| |
| >
| iy
!
\
AP LS. 7 -
; i Probability




Z HR Wallingford

Working with water

Hydraulic failure — Design events

NS60641102
RP Duration Damage
2 30 0
5 240
10 300 232880.079
20 450 822489.205
30 390 1009308.733
40 330 1050874.827
Damage
NS60643003
NS60641102

Duration

600 1991267.916
450 2146631.41
480 2156960.295

NodelD
NS60649802
NS60637916
NS60643003
NS60641102
NS59649705
NS60636902

NS60643003 NS60649802
Damage Duration Damage
30 0 30 0
270 30 0
600 781611.628 90

90 3354292.81
90 4255681.79
90 4641699.09

Probability

£ per year
474717.63
306232.53
282697.19
89406.83
83846.69
61582.37

150 545128.955
150 684131.856

~ NS60655104 NS59649705
Duration Damage Duration Damage
30 0 30 0
30 0 30 0
120 30 0
90 245060.974 240

240 1342280.849
240 1420744.02

Damage

NS60649802
NS60637916
NS59649705

Duration

NS60637916
Damage

30 0
30 0
30

600

600  4438800.7

600 5138525.3

Duration

60 240
79 82
0 0
225 225
140 140
143 143
0 0

60 240

3 RP
90 240

0
210
107

5RP

90 240

89

213
110

NS60636902
Damage
30 0
30 0
30 0
600

600 1012664.779
600 1228806.546

Probability




Z HR Wallingford

Working with water

Hydraulic failure — Design events

NS60641102 NS60643003 NS60649802
RP Duration Damage Duration Damage Duration Damage

2 30 0 30 0 30 0

5 240 270 30 0
10 300 232880.079 600 781611.628 90
20 450 822489.205 600 1991267.916 90 3354292.81
30 390  1009308.733 450 2146631.41 90 4255681.79
40 330 1050874.827 480 2156960.295 90 4641699.09

Damage

NS60643003
N§60641102

NodelD
NS60649802
NS60637916
NS60643003
NS60641102
NS59649705
NS60636902

Probability

£ per year
474717.63
306232.53
282697.19
89406.83
83846.69
61582.37

| NS60655104 NS59649705 NS60637916 NS60636902
Duration Damage Duration Damage Duration Damage Duration Damage

30 0 30 0 30 0 30 0
30 0 30 0 30 0 30 0
120 [EEESEEE 30 0 30 0 30 0
90 245060.974 240 600 600

150 545128.955 240 1342280.849 600  4438800.7 600 1012664.779
150 684131.856 240 1420744.02 600 5138525.3 600 1228806.546

Damage

NS60649802
NS60637916
NS59649705
NS60636902

Probability

2 Year Return Period Added

2 5RP 6 RP

60 240 90 240 90 240 90 240
79 82 82 89
0 0 0 0 7
225 225 210 210 76
140 140 107 107 75
143 143 67 67 78
0 0




Z HR Wallingford

Working with water

Hydraulic failure — Design events

NS60641102 NS60643003 NS60649802
RP Duration Damage Duration Damage Duration Damage

2 30 0 30 0 30 0

5 240 270 30 0
10 300 232880.079 600 781611.628 90
20 450 822489.205 600 1991267.916 90 3354292.81
30 390  1009308.733 450 2146631.41 90 4255681.79
40 330 1050874.827 480 2156960.295 90 4641699.09

Damage

NS60643003
NS60641102

NodelD
NS60649802
NS60637916
NS60643003
NS60641102
NS59649705
NS60636902

Probability

£ per year
474717.63
306232.53
282697.19
89406.83
83846.69
61582.37

| NS60655104 NS59649705 NS60637916 NS60636902
Duration Damage Duration Damage Duration Damage Duration Damage

30 0 30 0 30 0 30 0
30 0 30 0 30 0 30 0
120 [EEESEEE 30 0 30 0 30 0
90 245060.974 240 600 600

150 545128.955 240 1342280.849 600  4438800.7 600 1012664.779
150 684131.856 240 1420744.02 600 5138525.3 600 1228806.546

Damage

NS60649802
NS60637916
NS59649705

Probability

2 Year Return Period Added

2 5RP 6 RP

60 240 90 240 90 240 90 240
79 82 82 89
0 0 0 0
225 225 210 210 76
140 140 107 107 75
143 143 67 67 78
0 0




A tnger Hydraulic failure — Design events

Working with water

~ Ns60841102 NS60643003 NS60649802 [0 NS60655104 | NS59649705 NS60637916 ~ NS60636902
RP Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage

2 30 0 30 0 30 0 30 0 30 0 30 0 30 0
| 5| | 240 S 270 EEEEEE 30 0 30 0 30 0 30 0 30 0
10 300  232880.079 600 781611.628 90| 2674795.97 120 [EEESEEE 30 0 30 0 30 0
20 450  822489.205 600 1991267.916 90 3354292.81 90 245060.974 240 | EO0EEEH 600 | ECEHO0SE 600

30 390  1009308.733 450 2146631.41 90 4255681.79 150 545128.955 240 1342280.849 600  4438800.7 600 1012664.779
40 , 330  1050874.827 480 2156960.295 90 4641699.09 150 684131.856 240 1420744.02 600  5138525.3 600 1228806.546
NS60637916 NS60636902

12000000 1600000

[ 1400000
10000000
1200000
il 1000000 —~-30
—= 60
—90
6000000 800000 120
240
—— 360
600000 —-— ggg
4000000 —
400000

2000000
200000




A tnger Hydraulic failure — Design events

Working with water

~ Ns60841102 NS60643003 NS60649802 [0 NS60655104 | NS59649705 NS60637916 ~ NS60636902
RP Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage

2 30 0 30 0 30 0 30 0 30 0 30 0 30 0
5 | 240 S 270 EEEEEE 30 0 30 0 30 0 30 0 30 0
10 300  232880.079 600 781611.628 90| 2674795.97 120 [EEESEEE 30 0 30 0 30 0
20 450  822489.205 600 1991267.916 90 3354292.81 90 245060.974 240 | EO0EEEH 600 | ECEHO0SE 600
30 390  1009308.733 450 2146631.41 90 4255681.79 150 545128.955 240 1342280.849 600  4438800.7 600 1012664.779
40 _ 330  1050874.827 480 2156960.295 90 4641699.09 150 684131.856 240 1420744.02 600  5138525.3 600 1228806.546

NS60637916 NS60636902

12000000 1600000

[ 1400000
10000000
1200000
8000000 30
1
000000 60
—90
6000000 800000 120
240
—— 360
600000 - ggg
4000000 .
400000

2000000
200000




A tnger Hydraulic failure — Design events

Working with water

~ Ns60841102 NS60643003 NS60649802 [0 NS60655104 | NS59649705 NS60637916 ~ NS60636902
RP Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage

2 30 0 30 0 30 0 30 0 30 0 30 0 30 0
5 | 240 S 270 EEEEEE 30 0 30 0 30 0 30 0 30 0
10 300  232880.079 600 781611.628 90| 2674795.97 120 [EEESEEE 30 0 30 0 30 0
20 450  822489.205 600 1991267.916 90 3354292.81 90 245060.974 240 | EO0EEEH 600 | ECEHO0SE 600
30 390  1009308.733 450 2146631.41 90 4255681.79 150 545128.955 240 1342280.849 600  4438800.7 600 1012664.779
40 _ 330  1050874.827 480 2156960.295 90 4641699.09 150 684131.856 240 1420744.02 600  5138525.3 600 1228806.546

NS60637916 NS60636902

12000000 1600000

[ 1400000
10000000
1200000
8000000 30
1
000000 60
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6000000 800000 120
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600000 - ggg
4000000 .
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A7 Wt Hydraulic failure — Design events

Working with water

NS60641102 NS60643003 NS60649802 | NS60655104 NS59649705 NS60637916 NS60636902
RP Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage Duration Damage
2 30 0 30 0 30 0 30 0 30 0 30 0 30 0
5 240 S 270 ISR 30 0 30 0 30 0 30 0 30 0
10 300 232880.079 600 781611.628 90| 2674795.97 120 [EEESEEE 30 0 30 0 30 0
20 450  822489.205 600 1991267.916 90 3354292.81 90 245060.974 240 | EO0EEEH 00 [ ESCHO0SE 600
30 390  1009308.733 450 2146631.41 90 4255681.79 150 545128.955 240 1342280.849 600  4438800.7 600 1012664.779
40 330  1050874.827 480 2156960.295 90 4641699.09 150 684131.856 240 1420744.02 600  5138525.3 600 1228806.546
NS60637916 NS60636902
12000000 1600000

1400000 A
10000000 -

1200000 A

8000000
——30

—=— 60
— 90
120

——30

—=— 60

— 90
120

1000000 -

6000000 800000 -

240
—— 360
——480
—+— 600

240
—— 360
——480
—+— 600

600000 -

4000000

400000 -

2000000
200000 -

2 RP 3RP 5 RP 6 RP 6 RP

nodelD £ peryear 60 240 90 240 60 240 90 240 90 240 90240 90 240 600
NS60649802  474717.63 79 82 82 84 89 89
NS60637916 30623253 O 0 0 0 7 é —> 66
NS60643003  282697.19 225 225 210 210 213 76 90
NS60641102 89406.83 140 140 107 107 110 75 80
NS59649705 83846.69 143 143 67 67 78 78 78
NS60636902 61582.37 0 0 0 0 6 Ce)—» 1

NS60655104  39502.2 148 154 70 73 73 73 73




AT e g Hydraulic failure — Design events

Working wi

In order to reduce the number of RP/Duration
required to study EAD for set of selected nodes
you have to :

* Found the threshold of flooding for each manhole

- Make sure of capturing the critical duration "‘




AT e v Hydraulic failure — Design events

Working with water
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Working with water

Hydraulic failure — Design events
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Hydraulic failure — Design events

Working with water

Z HR Wallingford
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Working with water

AT e v Hydraulic failure — Design events




Working with water

AT e v Hydraulic failure — Design events




Working with water

AT e v Hydraulic failure — Design events




Working with water

AT e v Hydraulic failure — Design events




HR Wallngord Hydraulic failure — Design events

Working with water
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"HR Walingford Hydraulic failure — Design events

Working with water
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Working with water

AT e v Hydraulic failure — Design events




Working with water

A e g Hydraulic failure — Design events




Working with water

A e g Hydraulic failure — Design events




Working with water

A e v Hydraulic failure — Design events
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Working with water

A e g Hydraulic failure — Design events




Z HR Wallingford Hydraulic failure - Time series Rainfall

Working with water

2001-2071

Events 14286




Z HR Wallingford Hydraulic failure - Time series Rainfall

Working with water

2001-2071

Events 14286
Intensity/Duration curve
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Z HR Wallngford Hydraulic failure - Time series Rainfall

2001-2071
Events 14286
Frequents 14189
Extremes 97

Intensity/Duration curve

10 A

Intensity (mm/hr)
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HR Wallingford

Working with water

Hydraulic failure - Time series Rainfall

Damage (£)
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Z HR Wallingford Hydraulic failure - Time series Rainfall

Working with water
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Z HR Wallingford

Working with water

Hydraulic failure - Time series Rainfall

Damage (£)

EAD (£ per year)
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Z HR Wallingford Hydraulic failure - Time series Rainfall

Working with water

Design storms Time series Rainfall




Z HR Wallingford Hydraulic failure - Time series Rainfall

Working with water

Number of manholes with

EAD >£0 |EAD > £1000
per year per year
Design storms 90 27
Time series 76 25

Design storms

£ 1000 - 5000,000000

£ 5000,000001 - 16000, 000000

{3 16000,000001 - 63000, 000000

{3 63000,000001 - 250000, 000000
£ 250000,000001 - S00000, 000000
& S00000,000001 - 1000000, 000000

Time series Rainfall




Z HR Wallingford Assets failure

Working with water

7.5618x107*4/Nconx L
G?xD?

Likelihood of blockage =

7.5618x10 ¥ xTrx+ AxDxL
D

Likelihood of collapse =

L: pipe Length (m)

D: Diameter (m)

A Age (yr)

Tr: Traffic Load (vehs/hr)

Nconn : Number of connected properties

G : Gradient




HR Wallingford ASSEtS fal | u re

Working with water

" InfoWorks CS [9.5]
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~[B 033:0962463925262 1,000 |
B 0607073344572947 R t h t
B + Removed subcatchment base
B 0.20B010234708426
[ 0242448151934711
[ 0507398251600377 O W S
[ 0E70308628344028
B 053M410771532641
R Removed D eather Flo
~[B 0163613274331956 V ry W r W
B 0.0725408767206322
=21 Run Graup
=) na rain
B owr
- [ WwG
b 5-10-20-50 - 100
[ wwb_3
0
i Description % l O O 8 5
i (Profile = 0)
0 Fl Pollutant
Z: ‘ Per Capita Flow day) [7000 ‘ [ Dissolved (maffy Ea
i 0.00000
0 0.00000 Sediment BOD [0.000 PLL [oonn
= cob [3, Lz o
0 000000 [ [Sediment Fraction 1 (mafl | [1.000 ‘ o oo
i 0.00000 ™ [Gmn P oo
i £.00000 )
7: 0.00000 Timesteps MHE o PL4 [0 oo
- n'nnnnn Calibration profiles: 01:00 ghaLI TRH I—D =
0 0,00000 Design profiles: 01:00 Change...
i 0.00000
0.00000 00000
(J | ) L [« [ » [ ]\ Subcatchment |Lf _r Title [User defined WG tem
Ready - Press F1 for Help 258680, ed L1+ jcommen AProfie /|| AW




HR Wallingford

Working with water

Assets fallure

Resulis Report

Multiple Simulatiens Plot (Dewnstream Link End) Produced by yce (13/05/2009 10:26:50) Page 2 s
Sim: =Dalmarnock_cut_lost=Run Group>No collapse Baseflow + WWG_4 (no rainfall)>DWF (01/05/2|
Simi >Dalmarmock_cut_lost=Run Group>No collapse - Inflow instead of Baseflow WWS (no ramfa\l]>
Selection List: Custom Selection
Link : NS60642103.1
Flow (m3fs)
0.0
0,08
0.07
0.06 |
4
—
]
0.05 T 1
00:00 01:00 0z:00 0300 04:00 05:00
Flow (ma/s)
Min | Max | Wolume (m3)
o+ WWG_d (no rainfall}>DWF ———— 0.058 | 0.084 | 1178.299
weflow WWS (no rainfall)=DWF_————| 0.058 0.084 1178.256

Inflow file can be used to mimic all
forms of dry weather flow

Results Report

Selection List Gustam Selection

Multiple Simulations Plot (Downstream Link End) Produced by yee (13/05/2009 10:26:50) Page 3
Gim: =Dalmarnock_cut_lost=Run Sroup~No collapse Baseflow + WWSG_4 (no rainfall) =D WF (01/05/2
Sim: =Dalmarnock_cut_lost=Run Sroup=No collapse - Inflow instead of Baseflow _WWE (no rainfall)>

Link : NS61640305.1

Flaw (m3/s)
0.0002094 —
0,0002093 o
||0.0002092 A
0.0002091
Results Report
Multiple Simulations P
Sirn: =Dalmarnack_cutf| 000202 T
- 00:00 01:00

Sim: =Dalmarnock_cut]
Selection List: Custom

T
02:00 03:00 04:00

05:00

Flow (m3/s1

Min Max | Vaolume (m3)
+ WWG_4 (no rainfall)~DWF 0.000 | 0.000 | 3769
seflow WWE (o rainfall)>DWF 0,000 0,000 3762

10250 4

T
o4:00

Flow [m3/s]
Min Man Wolume (m3)
o+ WWG_4 (no rainfall)=0WF [ Y-1-] 0,274 3301.044
weeflow WWG (no rainfall)=DwWF 0166 0,274 2301.011
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HR Wallingford

Working with water

Assets Failure
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HR Wallingford Assets Failure

Working with water

: @ 114264402505 S—
@ 11958.11437929
@ 1760.02993153
@ 1321.82263604

0-0—o0 OQo—o @ 1573.62142347

o o o o 0 @ 1585.25477969

P ) { P @) 163968354549
o—0 S 1745, 1062697
d 0 0-0-0 200 @ 175552387461

1799, 44525094
@ 1900.50332963
2054.24190701
00 O 2073.64812232
2114.6227382

Oh 2122.18155354
217652666021
(Op 2372.24336247
2535.253690651
(O 2650.89977753
2783.93107426
(» 2953.27610201
(O 3042.47162013
(Ch 3059.85754234
() 3223.95767064
() 3E53.63516977
(» 3394.61285829
() 3454.4165123

() 3635.04520014

(1 4185.717143682
() 4644,10517173
() 47369777279
() 4986,49608767
() 5003.94499363
() S246.37882455
5891.54433351
6006, 35584953
BO5Z. 72183659
7381.674830877
() 8521.02757964
() 10662.7406715
12021.39561

12397 64624735
124328074351
() 14610.2867574
(» 15093.5503141
15378.0615315
16496, 0240222
17288.2374859
19953 .8560054

0/0/0/0]

000

nodes,Operc_EAD
102539286756
145172649518
2570.00331762 d d Zon11.59051181
257303070996 208756443731

417168035375 (Cr 21500.0423434

9 d (O 22005.3673234
455956172651 25780,3727502

[
534119535668 o) ) () 25167.2070494
9957, 26712599 () 31453.0422386

21926,2945245 @ 32600.9807965
41603, 1095955 Q 0 @ 32757 6440657

@ 35366.8098631
494660250418 o 0 @ 35656.3341446

313042.041841 @ 37125.5018261
437910.565999 39739.466151

@ 53796 4660340

65415,5114114

@ £3555.5352727

0% chance of failure 2% chance of failure 8oz

121858913771
@ 152976520918

302523.860725
“__ o @ Sze547. 997482

— . ‘ S547852.5395926
. | - @ sc5056.339221

1047395, 33767
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HR Wallingford

Working with water

Assets Failure

nodes,Operc_EAD
@ 1025.39286786
@ 1451.72549518
@ 2570.00331762
(@ 2573.03070996
() 4171.68038375
() 4559.86172651
(C) 5341.19535668
() 995728712599
() 21926.2948245
@ 41603,1098953
@ 49466.0280415
@ 313042041841
@ 437910.565999

Number of manholes with

R B Probability
7 of failure

EAD > £0
per year

EAD > £1000
per year

0 0%

39

12

! 2%

195

7

0% chance of failure

1142, 64402605 S—"—"———
1198,11437929
1260.0299351535
132152263604
1373.82142347
158525477969
1639, 65304549
1745, 1062697
1765.52357461
1799, 44525094
190050332963
@p 2054.24190701
00 O 2073.64812232
0-9 @ 2114.6227382
Oh 2122.18155354
0 O 2176.52666021
(Op 2372.24336247
(O 2535.25369061
(O 2650.89977753
(Oh 2763.93107426
(» 2953.27610201
(O 3042.47162013
(Ch 3059.85754234
() 3223.95767064
() 3E53.63516977
(» 3394.61285829
() 3454.4165123
() 3635.04520014
() 3924.90516857
() 4046.50625592
(1 4185.717143682
() 4644,10517173
() 47369777279
() 4986,49608767
() 5003.94499363
() S246.37882455

10662 . 7406715
12021.39561
12397 64624735
124328074351
14610,2867574
150935803141
15378.0615315
16496, 0240222
17288.2374859
19953 .8560054
0 (_» 20011.9051151
208756443731
(Cr 21500.0423434
9 (O 22005.3673234
25760.3727502
ZE167.207 0444
31453.0422386
o) (O 32285.4395648
@ 32609.9507965
F2FST 6440657
353566.8098651
0 @) ISE56.83414496
@F 37125.50182651
39759466151
53796, 4660349
65415,5114114
@ £3555.5352727
@ Fo474.6066202
S7033.2958214
121858.913771
@ 152976520918
@ 392223.860725
526547997482

Q000000000

S547852.5395926
@ =65056.339221
1047395, 33767




AT Optimisation

Warkino wit

EAD is a measure of performance
of the existing system and does
not tell us how to manage or to
Improve It.




Z HR Wallingford Optimisation

Working with water

» Selection of optimisable elements




Z HR Wallingford Optimisation

Wharkino with water

» Selection of optimisable elements
* Pipes selection and grouping (131 pipes -> 40
Groups)
- Based upon pipe size
- Tool developed to identify groups
- manual editing

1600




Z HR Wallingford Optimisation

Wharkino with water

» Selection of optimisable elements
* Pipes selection and grouping (131 pipes -> 40
Groups)
- Based upon pipe size
- Tool developed to identify groups
- manual editing

« Tank locations (9 offline tanks)




Wharkino with water

Z HR Wallingford Optimisation

» Selection of optimisable elements
* Pipes selection and grouping (131 pipes -> 40
Groups)
- Based upon pipe size
- Tool developed to identify groups
- manual editing

« Tank locations (9 offline tanks)

* Network modification

« To enable grouping
- Replaced Eggs pipes for circular pipes




Z HR Wallingford Optimisation

Working with water

- Selection of optimisable elements

Groups)
- Based upon pipe size
- Tool developed to identify groups
- manual editing

« Tank locations (9 offline tanks)

* Network modification
« To enable grouping
- Replaced Eggs pipes for circular pipes
to allow an optimisation calculation

- Insertion of the elements for offline tanks
- Insertion of orifices at the outfalls to control the outflows

1600
1.000

1600

Orifice

* Pipes selection and grouping (131 pipes -> 40

-




Z HR Wallingford Optimisation

Working with water

- Selection of optimisable elements
* Pipes selection and grouping (131 pipes -> 40
Groups)
- Based upon pipe size
- Tool developed to identify groups
- manual editing

« Tank locations (9 offline tanks)

 Network modification
« To enable grouping
- Replaced Eggs pipes for circular pipes

* to allow an optimisation calculation
- Insertion of the elements for offline tanks
- Insertion of orifices at the outfalls to control the outflows

* Costs
* Volume/Damage curves
« Cost model (offline storage and pipe sizing)

,_: * |dentification of matrix of events to be used

-
S




