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Multi-objective optimization design of cement sand and
gravel dam based on a new constitutive model
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Abstract: By means of the second-development platform and optimization module in the finite element software
ANSYS, structural analysis of a cement sand and gravel (CSG) dam was conducted based on a new constitutive
model. The idea of weighted multi-objective optimization, which synthetically considers the economical efficiency
and security efficiency, was adopted to conduct research on optimization design of the CSG dam with different
weighting coefficient combinations. The results show that the optimized dam sections have a high degree of stability
and economical efficiency, and the research results that accorded with general rules of practical engineering can

provide references for the design of this dam.
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Table 1 Optimization results of symmetrical sections and maximum values of stress and displacement

R R AR
FERS s FERT1/ W R T/

B b o %ﬁﬁ?%ﬂ/ TEME IRV RUURE L/ R T

m B/ % fiF/mm mm K- MPa MPa MPa

Jr A Y 1:1.300 0.8724 7607.71 14. 23 31.75 0.379 0.0174 —1. 440 0.132
VS 1(w,;=0.2) 1:1.239 0.8336 7269.70 4. 44 15.02 31.72 0. 385 0.0203 —1.438 0. 141
F%2(w,=0.3) 1:0.938 0.6700 5843.55 23.20 19. 88 31.69 0. 425 0.0319 —1. 465 0. 164
Vg S 3(w,=0.4) 1:0.822 0.5673 4947. 56 34.97 25.58 32.08 0. 482 0.0272 —-1.421 0. 177
S 4(w,;=0.5) 1:0.711 0.4965 4330.12 43.08 32.40 32.94 0.512 0.0279 —1. 468 0. 187
FES (w;=0.6) 1:0.668 0.4689 4095. 96 46. 16 36. 11 33.51 0.538 0.0280 —-1. 467 0. 194
F%E6(w, =0.7) 1:0.608 0.4306 3755.52 50. 64 43,58 34. 80 0.533 0.0200 —-1. 469 0. 177
77%7(w1 =0.8) 1:0.600 0.4257 3712. 10 51.21 44.75 35.02 0.533 0.0288 -1.474 0.200
ES 8(w,=0.9) 1:0.600 0.4257 3712. 10 51.21 44.75 35.02 0.533 0.0288 -1.474 0.200
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Table 2 Optimization results of non-symmetrical sections and maximum values of stress and displacement
K SN BRE Bl HHREKR

W ke

s R U e By WEHR ) ta wiweit, SN o i
m?> A% K
mm mm MPa MPa MPa
JE AR 1.300 1:1.300 0.8724 7607.71 14.23 31.75 0.379 0.0174 -1.440 0.132
ﬁ¥9(w1:0-2) 1 1.197 :1.295 0.8379 7307.19 3.95 15. 06 31.53 0. 388 0.0176 —-1.450 0. 137
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20.696 0.4858 4236.72 44.31 33.80 33.18 0.522  0.0331 -1.464 0.187
:0.630 0.4352 3795.57 50.11 42.24 34.16 0.535 0.0107 -1.469 0.216
:0.600 0.4256 3712.10 51.21 44.75 35.02 0.533 0.0288 -1.474  0.200
:0.600 0.4256 3712.10 51.21 44.75 35.02 0.533  0.0288 -1.474  0.200
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