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Floor response spectra analysis of the nuclear
containment at ultimate safety ground motion
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Abstract; In the structural design and safety assessment of nuclear power plant, it is of great significant
to analyze the seismic response of containment. Based on the three-dimensional finite element model of
the containment, the nonlinear seismic response analysis is carried out at the ultimate safety ground mo-
tion, especially the seismic response spectrum of some floors are calculated by the time history method.
In addition, the effect of different target damping ratios on the floor response spectrum were analyzed and
compared. It is indicated that the detailed 3D finite element model is capable to reflect the actual re-
sponse of structures and ensure the integrity at the ultimate safety ground motion. The structural response
spectrum of structure obtained from the analysis could be used as the input data of the substructure seis-
mic analysis.
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Fig. 1  Geometric profile of containment
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Table 1  Properties of each component of the containment
kR W/ (kgem™) SRR B/ MPa ALV JiEt Al 588 2/ MPa
HRB400: 400
W 7 850 206 000 0.3
HRB335:. 335
R 7 850 190 000 0.3 1770
R 7 850 206 000 0.3 320
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Fig. 2 Model of prestressed tendons
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Fig. 4 Detailed 3D finite element model of containment
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Table 2 First 16 order vibration characteristics
A 1 2 3 4 5 6 7 8
JEH /s 0.235 0.235 0.154 0. 154 0.134 0.133 0.118 0.115
i/ Hz 4,254 4.262 6. 482 6.515 7. 448 7.512 8.496 8.730
TS 9 10 11 12 13 14 15 16
JEH /s 0.113 0. 080 0.079 0.079 0.077 0.077 0.077 0.076
Fi %/ Hz 8. 856 12. 538 12.593 12. 639 12.973 13.010 13. 055 13.203
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Fig. 5 The first four order mode of containment
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Fig. 6  Acceleration time history of ground motion
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Fig. 7 Fourier spectrum of ground motion
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Fig. 10 Floor response spectrum of dome
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Fig. 12 Floor response spectra of dome with

different damping ratios
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Table 3 Tigenvalues of floor response spectrum of observation points

g I g WAL XSS IO P 351 %8/ Ha SRR R 0 g
(x 11)/z 1)) (x [71/z I]) (x 11)/z 1))
AU 6.432/2 .192 4.34/12.50 0. 927/0. 402
FRE +50.30 m (K2 5.733/1. 807 4.34/12.50 0. 894,0. 391
FRES +45.80 m K2 5.304/1.359 4.34/12.50 0.737/0. 376
FRE +39. 14 m [HK)2 4.456/1.219 4.34/12.50 0. 626/0. 259
FREE +29.90 m (52 3.290/1. 055 4.34/12.50 0. 567/0. 249
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