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Abstract: The seismic design of nuclear equipment is an important topic in the anti-seismic field of nuclear
power plants. In order to achieve the ground motions fitting design of nuclear power plant equipment to
meet the requirements of the typical response spectrum (RRS) matching and the standard power spectral
density (PSD) envelope, a standard PSD generation method based on the ground motion fitting method for
nuclear power plant site design recommended in the 2014 edition of the Standard Review Program (SRP) is
proposed, which considers the effects of iteration correlation and random phase spectrum on the iterative

convergence efficiency. The method realizes the artificial seismic wave synthesis with RRS matching and

Y B EA:2020-11-11
EE&WE : B ZPHL R LI (20172X06001001)
YEE R AT (1991-) , 3B, EZ M HIGR TR SEMPUE RIS  E-mail: xhy. civil@yahoo. com.
ILCHG GEISETEE) . 5 . #03% 144 R, E-mail : cheungwg@126. com,
Received: 2020-11-11
Foundation items: National Science and Technology Major Project (No. 2017ZX06001001)
Author brief: XIE Haoyu (1991- ), main research interests: earthquake engineering and structural seismic design, E-mail:
xhy. civil@yahoo. com.
ZHANG Wengang (corresponding author) , professor, doctoral supervisor, E-mail: cheungwg(@126. com.,



% 3 4

WHE T, R AL E S

&, F7 . PSD 84 WA BOX IE AT A 129

standard PSD envelope by controlling the Fourier amplitude in the process of fitting the artificial wave in

the traditional frequency domain method, which provides a test basis for the seismic wave of the floor of the

nuclear equipment anti-seismic design. The pressure vessel is selected as the prototype for seismic research

of nuclear equipment. And the theory that artificial ground motions matching RRS and envelope PSD will

stimulate greater response of equipment is verified by the shaking table test comparing the response peak

parameters of the specimen and the power spectral density function in response acceleration time history. It

shows that the significance of enveloping PSD requirements in the ground motion fitting design, which can

be used as a suggested requirement in seismic design process.

Keywords: nuclear equipment; design ground motion; power spectrum density; shaking table test
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Table 1 Statistical table of model’s seismic responses

F5 T8 PGA/(m + s72) ar/(me s 2) d/mm az/(me+ s 2) s/107°6
S 1 E 15. 06 15. 44 23. 00 54. 91 18. 31

2 SR 2% 14. 02 14. 64 22.21 53. 89 16. 95
3 SHA 3 ¥ 15.75 14. 26 21. 62 54,13 16. 67
4 SCHA 4% 16. 02 15. 85 24.03 53. 85 19. 55
5 SCHA 5 ¥ 15. 64 14. 86 24.53 55.01 17. 40
6 SCHA 6% 15. 05 14. 70 23.93 62. 31 17. 46
7 SCHA TH 15. 60 15. 66 25. 05 50. 49 18. 90
8 SCHA 8 ¥ 15. 62 15. 07 23. 06 48. 83 18. 66
9 SCHA 9% 15. 95 14. 85 21. 80 49. 65 18. 29
10 SEYEH 104 15. 40 14. 80 21. 96 49.12 17. 64
11 XTHEA 1# 14. 49 13. 86 20. 86 53.72 17. 99
12 XTHEL 2 & 15. 01 15. 39 22. 89 54. 52 17. 10
13 XTHRLH 3 & 15. 49 14. 19 21. 04 48. 83 17.23
14 Xt B 4% 15. 14 15. 08 23.68 51.97 17. 36
15 Xt B 5 % 14. 09 14. 65 22.27 55.01 17. 32
16 Xt B 6 % 15.23 14. 22 22.54 52.52 18. 20
17 XTHRL 7 & 15. 28 14. 48 22.45 49.72 17. 32
18 XTHRAL 8 £ 14. 87 14. 05 22. 88 49. 38 16. 48
19 XTHRAL 9 # 15. 22 14, 44 24, 04 52. 82 16. 74
20 XTREZH 10 # 15. 24 14. 85 22.01 57.12 17. 95
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