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Multi-objective optimal design of a chamber retaining wall based on genetic algorithm//WANG Li', XU Pengfei',
LIU Song®, GUO Rui', XU Xin>, ZHANG Kang’ (1. Huai’ an Water Conservancy Survey and Design Insiitute Co. , Lid.
Huai’ an 223001, China; 2. Huai’ an Water Conservancy Project Construction Management Service Center, Huai’ an
223005, China; 3. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)
Abstract: To efficiently, accurately, and automatically achieve the optimized design of hollow structures, a chamber
retaining wall was taken as the research object. Parametric modeling based on Python and ABAQUS was carried out, and the
automation for the whole process of modeling, finite element calculation and analysis was realized. Combined with a
chamber retaining wall in a sluice project, the multi-objective optimization design under multiple constraints was carried out
by using non-dominated sorting genetic algorithm ( NSGA-1II algorithm), aiming at the optimal of several strength and
stability indexes and the minimization of concrete volume by taking the index threshold, geometric size and volume
requirement as constraint conditions. In order to further improve the computational efficiency, a surrogate model was
established based on artificial neural network algorithm, which could achieve a highly approximation to the actual finite
element model. The results show that the proposed optimization process for chamber retaining walls can minimize concrete
usage while effectively controlling strength and stability, and has significant economic benefits.
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3.00, 3.05, 3.50, 3.30, 3.40, 3.10, 0.40, 7.60,

*3 REEERY

MZ A 3L _3
iR TH IR H 4 /10

¥ iRE/107

P/ Poin K, K, o P/ Poin K, K, o, /kPa

SE L 4.33 11.52 48.33 7.51 23.92 37530

VIR BT K AL 2.73 7.68 3.24 39.10 4.63 18.13 18.93 26770
AR AL 2.64 7.71 3.22 41.54 4.44 18.60 19.84 273830

SEEEH 4.62 12.63 51.61 8.09 26.51 39980

M4 Btk Az 4.56 13.21 4.05 49.30 7.71 32.82 23.24 34190
BEAZK AL 4.46 14.02 4.23 58.22 7.54 34.80 25.91 38520
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x4

Pareto Bx{Lfi# &

E S 8=

B3 R) X3 X4 Xs 6 X7 xg X9 10 11 Y12 13

1 0.45 3.50 3.45 2.70 3.50 3.00 3.25 2.65 0.40 6.95 0.40 4.10 4.65

2 0.45 2.75 3.45 3.00 3.45 3.25 3.40 2.70 0.50 7.60 0.40 4.05 4.60

3 0.40 2.75 3.30 2.70 3.50 3.30 3.45 3.10 0.40 7.55 0.50 4.00 4.50

4 0.45 3.40 3.00 2.75 3.50 3.30 3.40 2.65 0.75 7.40 0.40 4.10 4.65

97 0.40 3.50 3.25 2.85 3.50 3.10 3.15 2.70 0.65 7.55 0.40 4.05 4.65

98 0.50 3.40 3.00 2.70 3.50 3.25 3.45 2.65 0.95 7.10 0.40 4.10 4.65

99 0.45 2.75 3.30 2.70 3.50 3.30 3.35 3.05 0.95 7.10 0.60 3.75 4.65

100 0.40 2.75 3.30 2.70 3.50 3.30 3.45 3.05 1.00 7.20 0.60 3.75 4.60
0.40, 4.10, 4.65} , X Tix —E AR BUIEAITH,

BN AT 28, A SO T A BROTB ARG e 4T T 4 w
=A

SRTTRL3 B TOLT 4 Fhde bs i) £ B Y F50)
F ABAQUS SEFRIHSA(HINZE 5 iR,
®5 BHEFETRBERFEN ABAQUS HEERT L

PRI TH  P,./P.. K. K; o, /kPa
52 1.41 1.42 948.18

¥R RIKA T AL 1.38 1.62  4.19  814.31
BT I 1.35 1.74  4.58  789.19

Pyl 1.38 1.39 892.55

FARRTCHER wI KA T 1.34 1.70  4.44  807.69
WKL T AL 1.33 1.73  4.70  864.70

M5 WTUE T 5T AR A A Y
5 P FLRR RE PEAE AR 5 B ABAQUS 113315 21| iY SZ B
PSR , e KA X 1R 25 A 43 Lo B X AL %
WAL T T o AERY T |, K 8. 73% , Ho Al G b7
TOUMAE Y 266 X 12 22 ' 43 b Ab T 0. 79% ~6.23% 2
], &3 FI3R 5 MR Z5 S B, A SO i 57 AR
A AL R T (5

T 5 IR R 2T IR EE o )
9854 m® F11038.55m’, Bl 5 & AR/ T
Y917.8% , Wi 58T (13 3 AN e P FE b Xt He &
RinE 6 fim, WNFE 6 mLIEM, I TR TH
PP UK BT %, 5 I RIE, 48 4 )
(1) e R R T B A T, v ) 2 B B RN A R 1)
SRR EE] S T AR K, R T E T2 N
b7 [ (B = oSS RYIE = 7 oot N KPS N 7 WASTAT NG =4
WEZ A MERERTHE N 400 TR X — e B Aw i
AR SCRE BT NSGA- T & Ak et o7 v
Fo6 FEIBGITHARMEMART ABAQUS i+H &R

Py TH  Po/Pu K, K, o,/kPa
- SE L 1.39 1.51 390. 17
ﬁg‘?iﬁ B Tl 1.35 1.80  4.36  444.13
KK TH 1.34  1.83  4.63  462.24

SEEEH 1.38  1.39 892.55

B %E Witk TR 1.34 1.70  4.44  807.69
R T 1.33 1.73  4.70  864.70
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a. LT Python 155, i1t ABAQUS #X 4114 i)
RO FFRIFTLI T 2 AR R i S 8k
HERL MR IR AR | Ao 2R3 AR A Rt DA
(3 A3 RS2 5 SCR I 5 AL 343 BT, T8 BT ek
e 2 A P T B A TR A BT R

b. KT MLP B3k a7 i1 BB A B i S B 5
S A BR TCA A [ 1 v BE S BN, DA TS AR /N 15
BCAR I Ht AR A PR ST AR AR e A, R T 15
RHOR,

. Z5GHEK I TR ) 000 Y — AR 7S A P
B, AR 00 0 i 3 R AR 1 38 s B A8 Ak 2 A4
FUR/IME R B, #E 0 2 0 B A2 0E o | LT AR
LRI SAET R NSGA- I B ) 25 46 204 + 5t
HiTZ Birtift, 45 FRW A SCH th AR Ak it
TR BB SR 2 A Ak B bR, 6T RE DR B 45
MR PERE R ETEE B A e i TR i, B W
1 TRERLES
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