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Fig. 1 Velocity structure model of underground medium of Beijing Basin
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Tab. 1 Physical parameters of each underground medium of Beijing Basin
R S~Ip (HUFR) I ~Iy (BF=%) IN~G G~C2 €2~C3 €3 ~ Moho
N RBE/g + em ™2 2.00 2.35 2.70 2.80 2.88 2.96
HAPE B km - s 7! 1.8 3.4 6.0 6.3 6.53 6. 65
TR /km - s 7! 1 1.8 3.4 3.5 3.7 3.65
T Qp 80 200 500 800 1 000 1 000
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Tab.2  Global source parameters of the setting earthquakes
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Fig. 2 Location of seismic faults in Beijing Basin
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Fig. 6 The regional distribution of the difference of
basin amplification factor between Yiheyuan earthquake
and Sanhe - Pinggu earthquake 1 ( component
parallel to the fault, at the period of 3 s)
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Tab. 3 Percentage of specimen in each interval where the difference of basin amplification factors of different components located

in different periods under Yiheyuan earthquake and Sanhe — Pinggu earthquake 1 (% )

AOPFATIR S} PR LTSt 1 it

3s S5s Ts 9s 3s S5s 7s 9s 3s S5s 7s 9s
I 281X ] 55.2 73.6 87.0 88.7 63.7 91.5 92.8 94.6 69.0 93.6 93.5 94.6
IT 24X [8] 28.0 18. 4 9.3 8.2 25.9 5.6 6.3 4.7 23.1 5.2 5.0 3.9
25X 8] 11.2 5.8 3.0 2.5 7.6 2.8 0.8 0.6 4.7 1.0 1.4 1.4
IVZ&[X [a] 3.4 2.0 0.6 0.5 2.6 0.1 0.1 0.1 2.1 0.2 0.1 0.1
V22X [a] 2.2 0.2 0.1 0.1 0.2 0.0 0.0 0.0 1.1 0.0 0.0 0.0
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Tab. 4 Percentage of specimen in each interval where the difference of basin amplification factors of different components located

in different periods under Tongxian earthquake and Sanhe — Pinggu earthquake 1 (% )

K- AT )2 oy i HKF-TE E W )Z o ) o3k
3s S5s 7s 9s 3s 5s Ts 9s 3s 5s 7s 9s
I 251X ] 51.3 74.5 81.5 85.0 66. 6 80.7 85.0 85.7 71.6 87.9 87.9 87.4
25X [A] 25.3 15.8 11.8 8.7 16.1 9.7 8.6 8.2 19.9 7.1 8.8 9.9
T2 X (8] 17.6 8.1 5.3 5.2 9.8 6.2 3.5 3.3 5.5 4.3 2.7 2.2
IV Z& X [8] 4.9 1.5 1.1 1.0 4.8 2.8 2.5 2.2 2.1 0.6 0.4 0.4
V2 X [a] 0.9 0.1 0.3 0.1 2.7 0.6 0.4 0.6 0.9 0.1 0.2 0.1

RS ZiA—FEHES S5HE LERT . ARSEMAREPMtRESEMMA RYEREEXENEAESE (%)

Tab.5 Percentage of specimen in each interval where the difference of basin amplification factors of different components located

in different periods under Sanhe — Pinggu earthquake 3 and Sanhe — Pinggu earthquake 1

TP PAT T2 551 K- T2 40t 1t i) 43t
3s 5s 7s 9s 3s 5s Ts 9s 3s 5s Ts 9s
1 KX H] 67.2 87.0 95.1 95.2 84.0 94.5 95.9 95.3 85.5 97.0 96.7 96.9
11 241X [i] 20.0 8.3 3.1 3.5 9.6 3.2 3.8 4.4 11.8 2.7 2.9 2.5
25 X [a] 9.0 3.2 1.2 1.1 4.7 2.2 0.3 0.3 2.0 0.3 0.4 0.6
IV Z&[X 1] 2.5 0.9 0.6 0.2 1.6 0.1 0.0 0.0 0.4 0.0 0.0 0.0
V25X [a] 1.3 0.6 0.0 0.0 0.1 0.0 0.0 0.0 0.4 0.0 0.0 0.0
116.0°E 116.4° 116.8° 1722 116.0°E 116.4° 11727
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Fig. 7 The regional distribution of the difference of

basin amplification factor between Tongxian earthquake
and Sanhe — Pinggu earthquake 1 ( component

parallel to the fault, at period of 3 s)
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Fig. 8 The regional distribution of the difference of

basin amplification factor between Sanhe — Pinggu
earthquake 3 and Sanhe - Pinggu earthquake 1

(component parallel to the fault, at period of 3 s)
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Fig. 9 The regional distribution of the difference of

basin amplification factor between Sanhe — Pinggu
earthquake 4 and Sanhe - Pinggu earthquake 1
(component parallel to the fault, at period of 3 s)
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Tab. 6  Percentage of specimen in each interval where the difference of basin amplification factors of different components located

in different periods under Sanhe — Pinggu earthquake 4 and earthquake 1 (% )

KPR KPR LTS 1) 5

3s 5s 7s 9s 3s S5s 7s 9s 3s 5s 7s 9s

I 25X ] 69.0 86.9 94.2 94.2 69.0 90. 1 94.2 94.3 72.1 86.5 89.7 93.2
24X [1] 21.0 8.6 4.0 4.3 17.5 5.6 4.5 5.1 18.0 10. 4 7.6 5.3
T2 [X ] 6.7 3.5 1.3 1.3 8.9 3.4 1.3 0.6 7.5 2.7 2.6 1.4
VX [A] 2.5 1.0 0.5 0.2 3.6 0.7 0.0 0.0 2.0 0.3 0.1 0.1
V21X ] 0.8 0.0 0.0 0.0 1.0 0.2 0.0 0.0 0.4 0.1 0.0 0.0
RT ZA—FEMES SHE |ERAT . FRSENAREEPRE QBN K RYERER R BNFAR B (%)

Tab. 7 Percentage of specimen in each interval where the difference of basin amplification factors of different components located

in different periods under Sanhe — Pinggu earthquake 5 and earthquake 1 (% )

KPRt A I i K4t
3s S5s 7s 9s 3s S5s 7s 9s 3s S5s 7s 9s
1 2K X [H] 90.0 96. 8 99.0 99.1 94.6 96.7 99.1 97.8 99.5 99.9 99.9 99.7
1T 24X [a] 8.1 2.8 1.0 0.9 2.4 1.3 0.8 2.0 0.3 0.1 0.1 0.3
24X [1] 1.6 0.4 0.0 0.0 2.6 1.9 0.1 0.2 0.2 0.0 0.0 0.0
IV IX [8] 0.3 0.0 0.0 0.0 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0
V22X [a] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Tab. 8 Percentage of specimen in each interval where the difference of basin amplification factors of different components located

in different periods under Sanhe - Pinggu earthquake 2 and earthquake 1 (% )

KA S KT RS B f Sk

3s S5s 7s 9s 3s 5s 7s 9s 3s 5s Ts 9s
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Tab. 9  Coefficient of correlation regression equation between basin amplification factor and equivalent thickness of sediment
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The correlation curve between amplification factor of the basin on response spectrum during

the period of 3 ~10 s and thickness of equivalent sediment of the basin

(a) component parallel to the fault; (b) component perpendicular to the fault; (c¢) vertical component
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Studying on Amplification Effect of Beijing Basin on 3 ~10 s
Ground Motion by Numerical Simulation Method

FU Chang-hua, GAO Meng-tan, YU Yan-xiang
(Institute of Geophysics, CEA, Beijing 100081, China)

Abstract

Taking Beijing Basin as an example, we set up several scenario earthquakes, and study the influence of the
different epicenter condition on the basin amplification effect of ground motion. The research result demonstrates
that although the different source factor may cause the uncertainty to the calculation result in a certain extent, the
basin amplification effect on 3 ~ 10 s ground motion acceleration response spectrum is mainly controlled by the
thickness of sediment in basin. Thus, the average basin amplification factor on 3 ~ 10 s ground motion accelera-
tion response spectrum is computed, and the correlation function which is between the average amplification fac-
tor and equivalent thickness of sediment in basin is analyzed. Finally, according to the distribution of high-rise
buildings in Beijing Basin, we preliminarily discuss the relationship between risk level of seismic hazard of high-
rise buildings and basin structure.

Key words: Beijing Basin; basin amplification effect; high-rise building; risk level of seismic hazard





