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Table 1 Calculation parameters of materials
/ / / /
GPa kg m~3 GPa kg m™3
1 3.50 0.300 0 10.C25 45.36 0.167 2400
2. 2 21.50 0.200 0 11.C20 31.60 0.167 2400
3. 3 3.80 0.200 0 12. 24.60 0.167 2400
4 4 12.20 0.200 0 13.C25 45.36 0.167 2400
5. 5 3.80 0.200 0 14.€20 31.60 0.167 2400
6. 6 12.20 0.200 0 15.C25 45.36 0.167 2400
7. 7 36.00 0.200 0 16.C20 31.60 0.167 2400
8. 38.60 0.167 2400 17. 0.50 0.000 0
9.Cl15 31.00 0.167 2400
2.2
20 30

40 .2 3 . 2
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Table 2 Comparison of natural-vibration characteristics with separate models and integral model

2

2.3

/Hz /Hz

1 4.73 1 4.75

1 5.78 2 5.81

2 5.96 3 6.01

2 6.98 4 7.16

3 7.61 5 7.59

3 8.12 6 7.72

4 8.23 7 8.49

5 8.49 8 8.95

6 9.24 9 9.51

7 9.51 10 9.92

8 9.92 11 9.9

9 9.98 12 10.37

10 10.50 13 10.57

11 10.57 14 10.63

4 11.99 15 12.21

12 13.19 16 13.37

13 13.47 17 13.48

14 13.49 18 13.61

15 13.78 19 13.78

16 13.94 20 13.94

17 14.51 21 14.52

18 14.74 22 14.75

19 15.34 23 15.44

20 15.95 24 16.28

35
6
SRSS
3 20 379
3 3 33
Table 3 Response values of maximum
3 displacement of 3 calculation models cm
2 4 0.315
0.542
3 ) 0.292 0.5 0.045

2~5 3 x y z3
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Integral seismic response analysis of concrete dam and powerhouse at dam toe

CAI Xin' WU Ying-li¥ GUO Xing-wen'
1. College of Civil Engineering Hohai University ~Nanjing 210098  China
2. Materials and Structural Engineering Department — Nanjing Hydraulic Research Institute  Nanjing 210024 China

Abstract A case study was performed on a hydropower station and two separate calculation models respective for the
dam body and powerhouse and a 3D integral finite element simulation model for dam body back pipe and powerhouse
were developed. Based on the natural-vibration characteristic analysis of 3 models and seismic response calculation with
the response spectrum method the working behavior of the integral calculation model about displacement at joints of the
dam body back pipe and powerhouse and their interaction during earthquakes were analyzed and the differences
between the effects of the separate models and integral model on structures were compared. The result shows that the
separate models could not reflect the effect of the interaction between the dam body and powerhouse at natural frequency

while for spectrum analysis by the integral model more spectrum values should be selected to reflect the influences of

high-order frequency on displacement.
Key words concrete dam back pipe powerhouse seismic response
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