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Comparison of Optimization Techniques in Cost Design of
Stormwater Drainage Systems
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Abstract

The objective of this research is to develop a least cost system design method for branched storm sewer
systems while satisfying all the design constraints using heuristic techniques such as genetic algorithm and
harmony search. Two sewer system models have been developed in this study. The SEWERGA and
SEWERHS both determine the optimal discrete pipe installation depths as decision variables. de models
also determine the optimal diameter of sewer pipes using the discrete installation depths of the pipes while
satisfying the discharge and velocity requirement constraints at each pipe. Two models are applied to the
example that was originally solved by Mays and Yen (1975) using their dynamic programming(DP). The
optimal costs obtained from SEWERGA and SEWERHS are about 4% lower than that of the DP approach.
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TolZ #| Manning SEWERGA | SEWERHS | 3}°]=Z #| Manning | SEWERGA | SEWERHS
V (ft/s) V (ft/s) V ({t/s) V (ft/s) V (ft/s) V (ft/s)
MP1 5.10 5.10 5.43 BP1 4.53 6.66 5.95
MP2 5.71 5.71 7.46 BP2 6.79 6.76 9.78
MP3 7.35 7.34 7.41 BP3 9.05 4.53 6.65
MP4 9.15 7.01 9.15 CP1 7.33 8.32 7.44
MP5 8.96 8.97 8.96 CP2 6.66 6.66 7.88
MP6 8.42 9.77 9.70 CP3 8.31 7.34 8.32
MP7 10.09 9.05 9.55 DP1 5.09 5.39 7.23
MP8 10.29 9.26 9.25 DP2 4.89 5.50 7.64
MP9 8.28 7.48 9.77 DP3 5.09 6.89 3.74
AP1 5.0 5.10 5.09
AP2 4.53 4.53 6.38
H* 6.2t Do =& MH d|E d|uw
& z g F #3214 ($) v -4 H 75 (DPY i)
=2 A &4 Mays and Yen, 1975) - 267,643
FAA &1 F (SEWERGA) 256,201 4.3%
35 Y4 (SEWERHS) 257,645 3.7%
o, 4 gaiE o]&3 SEWERHS 2382 5483 =2
$257,6458 YEASITE AEF o2 £ ATeolN A
uy £ 71z 28 55U 7]E ZHAIHE o) & A7 B Ee HAu| &S AASe EAl
& A7 Bt 247 ok 4.3%, 3.7%9) v LR T} QoAM= QF-29 Ad77F FARAGH, ojitvE T3
2 71 2= Row Usht} o)= FAAEHo] o AEY Foll Feo] AUt H E2E AFolA
Ao AgE @A AFEY AR ¢l HE ST A @A e FE§ Ak ev
o] IRuAdZZ AMesy] W] o JA A AL 7Yl W 7 5849 AFAJD vuBNE
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d o W& AHE S F YUt =
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Optimum Solutions) o] #& ZHfdt Tdo {3
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3l (Global Optlmum Solutions) °ﬂ = R
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