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Tab. 1 Statistical table of diaphragm of dam
foundation offset (part)
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o
=) gy i g B
d HES e B/cm  {H/cm HES e B/em fH/cm
1 1+270.9 FI198 77 —3  1+270.9 F198 73 —7
2 1+268.9 FI198 68 —12 14+268.9 FI198 87 7
3 1+266.9 F197 66 —14 1+266.9 F197 86 6
19 14234.9 F192 64 —16 142349 F192 106 26
20 1+232.9 F192 63 —17 1+232.9 F192 97 17
21 1+230.9 F191 55 —25 1+230.9 F191 107 27
27 1+218.9 F189 78 —12 1+218.9 F189 93 13
28 1+216.9 F189 70 —10 1+216.9 F189 94 14
29 1+214.9 F189 68 —12 1+214.9 F189 83 3
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Fig.1 Finite element model
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Tab.2 Duncan Chang E-B model parameters of materials
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Tab.4 The permeability coefficient used in stress

deformation calculation
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puite e 23.39 940 0.350 0.819 1980 0 40 13.0 340 0.18
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Fig.2 Calculation section diagram
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Tab. 6 Different schemes when diaphragm moves downstream

ity WUERBEEE TWER MBS om  IREE LR A 0/ cm

Al 10 0
A2 14 0
A3 15 0
A4 16 0
Bl 27 19
B2 27 20
B3 27 21
B4 27 22
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Tab.7 The statistical analysis results of the stresson A3

diaphragm of dam foundation

Tl B RIS RS
fkﬁ Hﬁjj S e L%’dﬁm;ﬁ/wfn KN  /(MPa+m b
wEONCM e TIwm Twm BRI B
1 1.397 —0.262 0.187 2 4.199 —0.076 3.074 3. 547 5. 586
2 1.549 —0.220 0.1423 4.004 —0.130 3.409 21.298 6.495
3 1.612 —0.141 0.087 4 3.335 0.695 3.546 — 8.112
4 1.607 —0.033 0.0208 2.322 1.695 3.534 — 11.615
5 1.586 0.043 0.027 3 1.578 2.389  3.490 — 11.149
6 1.583 0.063 0.041 2 1.329 2.517 3.384 — 10. 258
7 1.481 0.064 0.043 1 1.253 2.450 3.258 — 10. 147
8 1.409 0.040 0.028 7 1.383 2.140  3.100 — 11. 052
9 1.333 0.026 0.019 7 1.420 1.914 2.933 — 11. 696
10 1.266 0.020 0.0155 1. 398 1.766 2.785 — 12. 029
11 1.233 0.031 0.025 4 1. 247 1.835 2.712 — 11. 276

KN BN MPa/ msfili 77 N B0 MPa/ms Z59H M 84k MPa » m/m,
(DAL TFREER, £ 8 W HE AL HUILF B
W gt g, i ER 8 AT AL BRI 1 AN 2
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Tab.8 The statistical analysis results of the stresson A4

diaphragm of dam foundation

o Tl H RS HRET]
g? W0BR g, EFHEE M KN /OPaem D
M /mo LG R TRIK  SHS
1 1.360 —0.277 0.2039 4.283 —0.876  2.998 2.778 5.341
2 1.523 0.251 0.1650 4,248 0.452  3.350 6. 036 6. 002
3 1.587 —0.166 0.104 8 3.544 0.452 3.492 — 7.519
4 1.588 —0.052 0.0330 2.476 1.494  3.494 — 10. 766
5 1.565 0.040 0.025 3 1. 585 2.328 3,443 11. 283
6 1.527 0.076 0.049 7 1.197 2.620 3.359 - 9,782
7 1.475 0.093 0.0628 0.975 2.712  3.245 — 9.128
8 1.408 0.081 0.057 2 1. 005 2.515 3,098 — 9. 395
9 1.348 0.068 0.050 1 1. 051 1.318 2.965 — 9. 758
10 1.296 0.054 0.0481 1.112 2.128 2.851 — 10. 222
11 1.282 0.055 0.043 3 1. 082 2.133  2.819 — 10. 139

TE:KN S0 MPa/mfili ) N Sy MPa/ ms 255 M 4324 MPa + m/m.,

x99 FAEBIMEMEEENEHHHER
Tab.9 The statistical analysis results of the stresson Bl

diaphragm of dam foundation

W oy w0 AR RED
a5 N " Wie, LFUWFHRIS/MPa KN /(MPasm )
Jm LR FUE FHIK RIS
1 1.382 —0.288 0.208 7 4.432 —0.977 3.041 2.535 5. 235
2 1.553 —0.270 0.173 8 4.471 —0.589 3.417 4,727 5.830
3 1.622 —0.191 0.117 7 3.818 0.238 3.569 — 7.133
4 1.616 —0.081 0.0501 2.780 1.261 3.556 — 9.759
5 1.576 0.006 0.004 0 1.910 2.029 3.466 — 13.036
6 1.505 0.052 0.034 4 1.397 2.367 3.321 — 10. 667
7 1.434 0.080 0.056 1 1.039 2.547 3.155 — 9. 454
8 1.370 0.087 0.0637 0.894 2.531 3.013 — 9. 085
9 1.331 0.079 0.059 3 0.924 2.404  2.929 — 9.294
10 1.310 0.069 0.0524 0.993 2.281 2.881 — 9.638
11 1.319 0.069 0.052 1 1. 004 2.293  2.902 — 9.653

KN BN MPa/ms il ) N B4 MPa/ ms 259 M B0k MPa » m/m,
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Tab. 10 The statistical analysis results of the stresson B2

diaphragm of dam foundation

) PCs el A TR T
B % A ey
ﬁ“ff WER g LFWER/MPE KN /(MPasm D)
i N M — —
/m (/3T o311 ZRIX ZES

1.406 —0.263 0.1869 4.222  —0.706 3.094  3.567 5.591
1.537 —0.248 0.161 2 4.243  —0.401 3.381  6.868 6.080

1

2

3 1.609 0.163 0.1015  3.544 0.480 3.541 7.623
4 1.620 —0.048 0.029 6  2.475 1.575  3.565 - 10. 986
5 1.590 0.048 0.030 1  1.540 2.436  3.498 - 10. 957
6 1.533 0.085 0.0555 1.118 2.714  3.372 - 9.479
7 1.478 0.107 0.0721 0.849 2.846  3.252 - 8.716
8 1.419 0.089 0.0625 0.942 2.604  3.121 - 9.143
9 1.369 0.069 0.0505 1.063 2.359 3.001 - 9.738
10 1.331 0.052 0.0392 1.174 2.153 2.928 - 10. 376
11 1.335 0.057 0.0254 1.134 2.204  2.937 - 10.167

KN By MPa/msili 3 N HiA7h MPa/ms 2 M 54 MPa + m/m,
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Fig.3 Tensile and compressive bearing capacity of

section 1 of different schemes
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Optimal Operation of Flood Control in Wan’an Reservoir

Based on Improved Differential Evolution Algorithm
LIU Meng-hua' , HE Zhong-zheng™* ,SHENG Wei-rong’ , XIONG Fang-jin""*,FU Ji-si"**", YIN Heng"

(1. Jiangxi Water Resources Institute, Nanchang 330013, China; 2a. School of Infrastructure Engineering;

2b. Key Laboratory of Poyang Lake Environment and Resources Utilization, Ministry of Education, Nanchang
University, Nanchang 330031, China; 3. Hydrological Monitoring Center of Jiangxi Province, Nanchang 330002, China)

Abstract: The reservoir flood control operation problem has the characteristics of multi-stage, nonlinear and multiple
complex constraints. The research of solution method will help to improve the effect of flood control optimal operation.
Differential evolution algorithm (DE) has a good effect in the application of reservoir optimal operation, but it is prone to
premature convergence and fall into local optimum due to the random search strategy. In order to balance the global and
local search ability of DE, this paper proposed an improved differential evolution algorithm SDE, which is used to im-
prove the search ability by considering the differential mutation strategy of fitness ranking and to improve the development
ability by random selection mechanism. The related numerical experiments verified that the SDE convergence is signifi-
cantly better than that of the DE. GA., PSO., and ACOR. The results of case study show that the SDE is better than
POA and DE in terms of the feasible solution, calculation time, accuracy, convergence stability and speed. The average
flood-peak rate of the SDE is 0. 17 %-4. 26 % higher than the POA, and is 0. 13%-1. 26 % higher than the DE.

Key words: Wan’an reservoir; optimal operation of flood control; differential evolution (DE); maximum flood-peak
rate criterion; penalty function
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Analysis of Foundation Stress Behavior and Remedial Scheme of

Concrete Asphalt Core Wall Dam
XU Jia',CUI Xi-can®,ZHANG Xing-xing”™* ,ZHANG Ling-kai* , WANG Da-yong"

(1. Xinjiang Water Resources and Ecological Water Conservancy Research Center (' Academician Expert Workstation ), Urumgi,
830000 China; 2. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;
3a. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin; 3b. Key Laboratory on Construction
and Security of Water Projects of Ministry of Water Resources, China Institute of Water Resources and Hydropower
Research. Beijing 100048, China; 4. Heilongjiang Sanjiang Construction Management Co. ,» Ltd. . Harbin 150036, China)

Abstract: Based on the finite element method, this paper numerically analyzes the stress behavior and its adverse
effects when diaphragm of dam foundation axis shifts downstream during operation, and proposes remedial measures and
reference critical values. The results show that when the axis does not shift, diaphragm of dam foundation is only subjec-
ted to bending moment and produces local tensile stress, but its influence is not obvious. When the axis is shifted down-
stream and the offset is less than 30 cm. diaphragm of dam foundation is subjected to the combined action of pressure and
bending moment, resulting in stress concentration and adverse effects. In the case of no other processing, when the axis
does not shift and the offset is less than 15 cm, it can be temporarily not processed; If the axis offset to the downstream
is more than 15 cm and not more than 27 cm (measured maximum offset), in the subsequent construction, the concrete
base needs to be widened downstream at least 20 cm, which can reduce the tensile stress extreme of diaphragm of dam
foundation and weaken the stress concentration, so as to improve the stress behavior of diaphragm of dam foundation.
The finite element simulation provides a reference for the safety evaluation and treatment measures when diaphragm of
dam foundation is eccentric.
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