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Table 1 The first ten order vibration period
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Table 2 Parameters of the near-fault ground motions with velocity pulse

%= 75 7 K B B Sy i t/s
Al CHI-CHI(1999) 7.6 36 2B compEW D 10. 96
A2 Imperial Valley(1979) 6.5 E04 compSN B/C 20.48
A3 CHI-CHI(1999) 7.6 TCU75 compEW D 10. 96
Ad CHI-CHI(1999) 7.6  TCU129 compEW D 10. 96
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Fig. 3 Acceleration and velocity time histories of the ground motions with velocity pulse
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Fig. 4 Acceleration and velocity time histories of the artificial ground motion
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Fig. 5 Response spectrums of the top floor
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Fig. 6 Maximum displacement response of 6 floors on the ground
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Table 3 Maximum displacement response of top floor
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N T = - - - - 7/ %
HHEEKS ATHEBD ATHEHK2Z ATHEE33 ATHEK4 ATHBEWE
Al 41 3.81 3.51 3.31 3.52 3.72 3.51 92
A2 3.07 2.84 2.56 2.93 2. 86 2. 80 91
A3 4 3.29 2.97 2.46 2.93 2.68 2.76 84
A4 4 3. 30 2.65 2.74 2.47 2.34 2.55 77
S 3. 37 2.99 2.77 2.96 2.90 2.91 86
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Influence of near-fault velocity pulse on the seismic response of
high temperature gas cooled reactor nuclear power plant

He Qiu-mei', Li Xiao-jun'?, Li Ya-qi', Zhou Bo-chang®, Zhang Jiang-wei', Fu Lei'
(1. Institute o f Geophysics, China Earthquake Administration, Beijing 100081, China;
2. Beijing University of Technology, Beijing 100022, China;
3. Shanghai Jingang North Bund Realty Co. Ltd, Shanghai 201200, China)

Abstract: To find out the effect of the velocity pulse of near-fault ground motions on the structural
shock resistance, we simulated the seismic responses using three dimensional finite element model for
high temperature gas-cooled reactor nuclear power plant, in which four strong motion records with
the velocity pulse and the corresponding synthetic time histories with same response spectra and with-
out velocity pulse were used as ground motion inputs. Our test results show that the seismic respon-
ses of the high temperature gas cooled reactor nuclear power plant to ground motions with velocity
pulse are greater than those without velocity pulse, and the ground motions with velocity pulse can
have strong unfavorable effect on seismic displacement responses of the high temperature gas-cooled
reactor nuclear power plant. If the installed equipment is sensitive to the displacement response, the
designers should focus great concern on the effect of the velocity pulse on seismic displacement re-
sponses of the high temperature gas cooled reactor nuclear power plant.

Key words: mechanics of explosion; velocity pulse; FEM; high temperature gas cooled reactor nuclear
power plant; strong motion record; dynamic and time-history analysis
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