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Abstract; Aiming at the problems of single decision-making and backward technical methods in

the process of sponge transformation of the current building district, a multi-objective optimization model

for rainwater regulation targeted at cost, water quantity and water quality control was established, which

was solved by particle swarm optimization algorithm. On this basis, the results were applied to a

demonstration district for the renovation of sponge facilities in the newly built urban area of Jiaxing City.

Compared with the traditional planning schemes, it was found that the optimization model had obvious

advantages in planning efficiency, economy, reduction rate of water quality & quantity and optimization of

LID facility layout, etc., which could provide technical support for future design of sponge transformation

scheme in building districts.

Key words: building district; low impact development facility; SWMM; particle swarm

optimization algorithm; sponge city
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Fig. 1 Flow chart of multi-objective particle swarm
optimization algorithm
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Fig.2  Flow chart of LID rainwater system
3.2 1EEIME
S5/ NXHYHIE BRI B A S

K I KB S B g X I TR 43k 337 A~ F
KX, BB 15 41 410 4> B B 410 A4~ K i
Heke 1 5 4~
BTSRRI IR B 22 P 0 iy R
FASESCHR™ SR 5 e G 24 - T 3 2017 4R
T 6 37 9% T A5 B8 0 AR Rz A 7K 5 7K o 5 k1 7o
ESEAE, HA, BB A ] Horton 171, £ K
FE/IN A B 2L B 3 W R 804 5 R 40 mm/h 4
mm/h fl4 b~ BKFARE KRS T RN
0.6 F10.021 FHEFH R HIN 4 F12.5 mm, YL
TR ALK 2R BT 7K g TR D SR P 2l 285 0 A
R K FASAEL T T, 3T e R B RN AR IR ol A
T3] 35 FUAE A 2R R S 1 S R R
BB A5 I By 5 4F RN T 2 h
(A2 T B TR TR A Ay I R A A, G o e A L ) - B
0.4, FFF N 77.65 mm, 55245 MR AN
_1773.8(1 +0.6Z§515gP) (15)
(¢t +10.647)"

A g R BEWTSRE , mm/ming Pyt [ i 5
B, 45 50 DRI P, min
B, A SEPR AT B0 PR K R M1
LM R 7K A€ FE AT KA S 4 Bl LID B0, 2350 B3
B | 2k R TR AT K SRR B R PR 452
LID B (it 280 1,
F1 FHLUDEEAMZITSH

Tab.1 Design parameters of LID facilities

BB | — 210 — 150 H
T ggH | 50 — 300 10 T
F7KAER | 300 — 300 — o
mAfE | — | — | — J1s00 | A

NAETF T, AT T 3 RS T
AR DAL GETT R AR, BN A% 5 IR (0 Al 50t
BB HEATIT & AR LID B AR s @ MLk
TR, B LID 3E T T aEAT BRI B i s A
B O AL, R TR AR P TR0 H s
PRACRIZ A5 T #EAT LID s i A
3.3 fiigitSH

TERA A bR R Bt BUFE R R 8% , 500 8
10 45 ARAK (D) BEATHHEE . (LR S5/
XS LA A 4526 LID B e B 20K, Bl
1A AR RIS IR R . DI & A2



#3545 %194

T OE % K H K

www. cnww1985. com

W%/ DOTE R B0 5 AR AR O R B A T R A B
80% , Hof I A BE TR Dy 24 mm , 7ERIEA TR
PR BT A 2R S AR TR R BN 0. 64, i & A5 B BT A
LID it 42 i A4 B 45 ) KRS 2 FREAS /N T 1 341
m’ . QU ALY B T 112X b A R 7K A8 e T AR
ZR Fe /N Ay 19 452 m?*, Ji KA g 38 904
m” ; F K % 1 SN RLAR Ry 11855 m?, B K BLAE Oy
23 710 m’,

TEH] MATLAB % 5 F2 e I, 3 B0 46 Fh e £
50, IEARUCELN 100 , MR 24 i SC PRl s 7 oK, e 3
AR H AR 0] T AR (A O g e 0 A7 52, it
LUK ESH . o FE AR AR m T, A
KR A A E 53551 B 0.5.,0. 2 1 0. 35 fE/K i
FIARS10) R AR ACE 73 51 B 0.2.,0..5 F10. 35 727K
JiT HARS ) T, AR AL 23531 0. 2.,0. 3 F10. 5,
3.4 MRUERSH

FH EARSEBCEZR 15 2R A & 1
REOLATT 3, 95 1 G T A A R0 Iy L o st A6 1 i
11 BRIEANIR] LID 15 7 878 5 A — B B T o
BER bl BE Sy AR AR 2,

K2 REFRER ENMERBRHEERAURE

HERITLE
Tab.2 Results comparison of traditional development model,
conventional transformation model and programming optimization

m OdC]

G RN AR

AR | K& | KR
S| S| S
77.65 | 77.65 | 77.65
41.53 | 34.17 | 35.08
36.81 | 48.01 | 46.62
330.78 284.35 253.30
TSS Wil %/ % 28.76 | 41.21 | 49.46 | 54.98
SERUAS T 149.73 (134.92 [183.23 [181.65

Ve MR LID B 5 R AR X 4% 52 T K A
I DR

3¢ 2 WA, Gl A A it 5 /X, AR
T A TSS Bt AR Ge I R B R B )
UK, 3% R HITE R R A R R 25542 T 2 F LID it
AT LA BT e OIS N i e b eh BB T o R R
Yo RSN HAR S0 T gL Z T LUK
B, BB 28 TR E X M AR I
EXF TSS i A AR T AN BEAR, {h 28.76%

(vl
KRR

WL

e e

H

[y B/ mm
LA i/ mm
UL HIIBR %
TSS i/ kg

77.65
65.72

77.65
36.12
45.04
400. 79

562. 60

Stk EEMET g AL 7 S AR R Y
PR G T 4 0 R SR, AN AT R AP R
W T R REZE & S PR O 5 oK, A X ) 2
G o BN, AT R BT S AR T LB
W7 AT A4 14, 81 T e 4R AR , B85 s HE
RE N HA AL Iy % 22, [ BE, KBS i R Ak
J7 S EE X A U B IR A, KB S 1) R B9
A5 ZE M EE X0 TSS & 1 I 45, ELX PR AP R 45
LT EAT BRI RA

(EAF—FE I, B T3 24T 19 1 5 LR R B 6
TR ED BB EE SIS, I Y A 4%
HAF AT 50 mm, HCHS K SR E BT A PR
DRI, DA s s il VR R ko E BR i, B8 AR AE 428 T 1) Dk
R H A A BTl (H AT S I A A F
AR . AN, 3 04T AL KT = A I P RO
V-4 o] ) %86 A1, & LR Y RE 7K & 30T 5 I 4R
oK, 5 Tl AL R T Al b & e 5 I, 2T K 3R
) R H R, NI, TE R s Oy I, B M T
SXoF 7K A Ak B A5 R 5 1 A K s ) O T IO 740
JINER ] 21 49T G 3 5 T KO R ] T P
FFVRE , DA b G R 40 - 535 B A AR AN AS
4 LID & 364 5

Z g LAL 5 A LID St IS KNI SR
a3 WL 3 FIA 3,

*3 EYUNR LD ZH—1
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Fig.3 LID facilities planning in building district
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