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Optimization design of conduit dope in drainage system
Liu Suiging
(State Key L aboratory of Pollution Control and Resource Reuse,
Tongji University, Shanghai 200092, China)

Abstract : In drainage system with full or partialy full flows, the water levels at each junction
are equal , which can be classfied as continuous energy flows. A mathematical model for optimizing
the dopes of pipelines was established , by usng the minimum construction cost of pipelines as an
objective function and the maximum available water level difference as energy for water flows.
Providing the criterion of designis known, the economical sopes and optimal diametersof pipelines
can be obtained from the solution of the mathematical model.

Keywords: Drainage pipelines system; Energy continuity; Optimized mathematical model ;
Maximum available water level difference; Minimum construction cost ; Optimized design sopes
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E 5000 Cs C
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¢ ) ¢ ) 1000 G
/ mm 1 2 3 4 5 6 02 03 04 05 06 07 08 09 10 L1 12 135 15
H<2m| HSE4 m| HS4 m| HES6m| HES8 m %12D/m
200 39 643 74 155 — — — 45 000 2
300 40 913 79 780 | 81 494 | 325 759 — 60 000
400 44 229 85 468 | 87 234 | 333 588 — 65 000
500 53 559 | 100 092 | 102 926 | 353 888 — 76 000 ’ '
600 58 597 | 106 884 | 110 551 | 363 601 — 83 000
700 66 100 | 117 302 | 121 922 | 377 343 — 100 000 ,
800 72 702 | 126 094 | 132 223 | 389 319 — 180 000
900 84 357 | 144 106 | 151 769 | 414 011 — 200 000 '
1 000 — 154 557 — 428 227 | 557 711 | 290 000 ’ (7) ! ’
1 100 — 179 540 — 456 840 | 591 330 | 320 000 ’
1 200 — 192 026 — 472 411 | 609 733 | 428 000
1 350 — 235 464 — 537 558 | 692 046 | 490 000 2
1 500 — 282 056 — 594 324 | 756 077 | 510 000
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1 , minF = Z[(a+ bD%) 1] (8)
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