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System Considering Risk (I)
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Abstract

This study purpose to develop simulation model of optimal design condition of urban storm
sewer system considering risk. Urban Storm Sewer Optimal Design Model(USSOD) can compute
pipe capacity, pipe slope, crown elevation, excavation depth, risk and return cost in the condition
of design discharge. Rational formula is adopted for design discharge and Manning's formula is
used for pipe capacity.

Discrete differential dynamic programming(DDDP) technique which is a kind of dynamic
programming(DP) is used for optimization and first order second moment approximation method
and uncertainty analysis is also for developing model. USSOD is applied to hypothetical drainage
basin to test and verify, which resulted economical and efficient design in urban drainage sewer
system.

keywords : urban sewer system, optimization, dynamic programming, return cost
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Fig. 4. Flowchart of USSOD model structure Fig. 5. Sewer system scheme of the experiment basin
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Table 1. Input data of each manhole in the experiment basin

M1 0 600
M2 10 600
M3 0.5 600
Mi2 0.7 600
M4 1.1 600
M10 0.9 600
M13 1.0 600
M5 0.6 600
M8 0.5 600
Mi1 0.3 600
M6 0.6 600
M9 05 600
M7 0.5 600

Table 2. Elevation and stage composition of each manhole in the experiment basin

1 M7 100 M6 99 200
2 M6 99 M5 98 200
3 M5 98 M4 97 200
4 M9 9 M8 98 200
5 M8 98 M4 97 200
6 M4 97 M3 9% 200
7 M11 98 M10 97 200
8 M10 97 M3 96 200
9 M3 96 M2 9 200
10 M13 97 M12 96 200
11 Mi2 96 M2 95 200
12 M2 95 M1 9 200
13 M1 94
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