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Fig. 1 The response spectrum curves of the site bedrock
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Fig. 2 The ground motion time — history of the site bedrock of exceeding probability
of 2% (a), 10% (b) and 63% (c) in 50 years
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Tab.1 The model of seismic response analysis of soil layer
+Z . BIRIRE g e . +Z . FIRIRE g e .
= . D e = - . Eses
55 /m /tem”™" /mes” F5 /m /tem™" /m-s
1 1.3 1.92 116 2+ 13 10 50.0 2.07 390 bAY
2 2 2.3 1.90 127 A IR £ 14 10 56.0 2.07 410 b
3 3 7.4 2.02 152 ot 15 11 57.0 2.02 427 RS 4
4 4 13.5 1.78 112 TRk 1 16 12 60.0 2.00 433 Bt
5 5 19.5 2.06 177 WOk 17 13 65.7 2.04 453 W
6 5 22.0 2.06 260 TR+ 18 14 67.0 2.10 460 RS 1
7 6 26.0 1.95 291 3 TORG + 19 15 70.0 2.00 476 ¥t
8 6 28.0 1.95 312 1 TORG + 20 16 73.0 2.07 479 Brp
9 7 34.5 2.06 329 AL £ 21 17 76.0 2.11 439 kL 1
10 8 37.0 2.03 350 ki1 22 18 79.0 1.87 457 ki1
11 8 41.0 2.03 360 ki1 23 15 82.4 1.99 468 1
12 9 44.0 2.10 377 1 TORG + 24 19 84.5 1.91 534 *h
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Tab.2 The relationship of shear modulus ratio and damping ratio with the strain of several types of soils

BYRAE (x107%)

e +2% S8
0. 05 0.1 0.5 1 5 10 50 100
G/ Gmax 0.9919 0.983 9 0.924 2 0.859 0 0.549 3 0.378 7 0.108 6 0.057 4
1 ES
A 0.040 1 0.0513 0.089 4 0.1117 0.169 5 0.190 2 0.216 6 0.2209
G/ Gmax 0.994 0 0.989 0 0.947 8 0.901 5 0. 656 5 0.4950 0.170 4 0.094 0
2 RS £
A 0.037 7 0.046 4 0.0755 0.092 7 0.140 8 0. 160 8 0.191 3 0.197 4
0t G/ Gmax 0.995 7 0.991 4 0.958 4 0.920 0 0.697 1 0.5350 0.187 1 0.103 2
3 ¥
A 0.044 5 0.054 9 0.089 0 0.108 7 0.163 6 0.186 6 0.2215 0.228 2
o G/ Gmax 0.997 4 0.994 9 0.974 9 0.9510 0.7950 0.659 8 0.279 5 0.162 4
4 AR BTRG -
Aq 0.032 6 0.040 3 0.065 7 0. 080 7 0.1253 0.146 4 0.184 3 0.193 0
G/ Gmax 0.992 9 0.985 8 0.9330 0.874 3 0.581 9 0.410 3 0.122 2 0.065 0
5 ARG £
A 0.0230 0.030 6 0.058 3 0.075 6 0.124 6 0.143 7 0.169 5 0.173 9
G/ Gmax 0.9953 0.990 6 0.954 8 0.913 4 0.678 5 0.513 4 0.174 3 0.095 5
6 R+
Aq 0.020 7 0.027 8 0.054 7 0.072 3 0.127 1 0.151 8 0.190 6 0.198 2
G/ Gmax 0.997 8 0.995 7 0.979 2 0.959 7 0.834 3 0.724 1 0.366 3 0.228 8
7 3 Rl
Ayq 0.042 0 0.049 4 0.073 3 0.087 4 0.130 8 0.152 8 0.197 8 0.210 2
o kit G/ Gmax 0.995 9 0.991 8 0.960 4 0.923 9 0.708 2 0.548 2 0.1953 0. 108 2
Aq 0.023 0 0.030 0 0.0547 0.070 3 0.117 5 0.1389 0.173 2 0.180 1
G/ Gmax 0.998 5 0.996 9 0.984 9 0.970 3 0.867 2 0.765 6 0.395 1 0.246 2
9 RS £
Aq 0.026 0 0.0317 0.050 5 0.061 5 0.095 1 0.112 2 0.147 8 0.157 6
G/ Gmax 0.997 0 0.994 1 0.971 0 0.943 7 0.770 2 0.626 3 0.251 1 0.143 6
10 b
Ayq 0.029 5 0.0370 0.062 1 0.077 2 0.122 4 0.143 6 0.180 3 0.188 4
G/ Gmax 0.992 9 0.9859 0.933 5 0.8753 0.5839 0.412 4 0.123 1 0. 065 6
11 B BRG £
Aq 0.017 2 0.023 5 0.047 8 0.063 6 0.110 2 0.129 0 0.154 8 0.159 4
Wt G/ Gmax 0.998 0 0.996 0 0.980 2 0.961 2 0.8322 0.712 7 0.3316 0.198 7
12 i)
Aq 0.019 1 0.024 5 0.043 3 0.0550 0.092 9 0.112 6 0.1522 0.162 3
G/ Gmax 0.996 0 0.992 0 0.961 2 0.9253 0.712 4 0.5533 0.198 5 0.110 2
13 Fyab
Ayq 0.025 2 0.032 5 0.058 1 0.074 0 0.121 6 0.143 1 0.177 5 0.184 5
G/ Gmax 0.997 2 0.994 4 0.972 17 0.946 8 0.780 6 0.640 2 0.262 4 0.1510
14 Bk +
Aq 0.024 2 0.030 6 0.052 4 0.065 8 0.106 5 0.126 0 0. 160 7 0.168 6
Wt G/ Gmax 0.995 1 0.990 2 0.952 7 0.909 6 0. 668 2 0.501 7 0.167 6 0.091 5
15 il
Aq 0.017 7 0.023 7 0.046 2 0. 060 9 0.106 0 0.126 0 0.156 7 0.162 7
G/ Gmax 0.997 8 0.995 6 0.978 2 0.957 4 0.817 9 0.691 9 0.3100 0.183 4
16 b
Aq 0.026 7 0.033 6 0.056 9 0.071 1 0.1150 0.136 9 0.178 8 0.189 1
G/ Gmax 0.997 9 0.995 7 0.978 9 0.958 7 0.822 8 0.699 0 0.317 1 0.188 5
17 R+
Aq 0.028 5 0.0355 0.059 1 0.073 3 0.116 7 0.138 3 0.179 7 0.189 9
g Wit G/ Gmax 0.997 4 0.994 8 0.974 8 0.950 7 0.794 3 0.658 7 0.278 5 0.161 8
1 ]
Ayq 0.024 1 0.0310 0.055 5 0.070 9 0.1196 0.144 0 0.189 4 0.200 0
19 kit G/ Gmax 0.991 9 0.983 9 0.924 2 0.859 0 0.549 3 0.378 7 0. 108 6 0.057 4
Aq 0.040 1 0.051 3 0.089 4 0.1117 0.169 5 0.190 2 0.216 6 0.220 9
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Tab.3 The peak and mean of ground acceleration

for the Engineering site

BRI Hifiz 1 ML 2 Hifz 3 FHE
50 4F 2% 397.4 396.5 397.5 397.1
50 4£ 10% 217.6 230.4 230.2 226. 1
50 4E 63% 72.9 71.9 73.8 72.9
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Tab. 4  The fitting results of the ground acceleration

response spectrum curves

QA A pax T, T,

Amax
REZKF- Bunax Yy m
/emes™2 /g /g /s /s

50 4F 63% 110 0.11 225 0.252 0.10 0.65 0.90 0.02

50 4 10% 294 0.30 225 0.675 0.10 0.85 0.90 0.02

50 4F-2% 510 0.52 231 1.20 0.10 1.20 0.9 0.02
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Hb - Bl R AVE R AR B, R M e I 3 BB
W, X—VEHMRRIIAMIEL R AL 4, X
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Fig. 3 The fitting results of the ground acceleration response spectrum curves of exceeding

probability of 2% (a), 10% (b) and 63% (c) in 50 years
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Fig. 4 The comparison diagram of design spectrum of the site and the standard spectrum of exceeding

probability of 2% (a), 10% (b) and 63% (c) in 50 years
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Fig. 5 The time — history of artificial ground motion of surface for design of exceeding probability
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Determination on Earthquake Resistance Protection Parameters of
Isolated Structure Hospital in the Site IV

XIA Feng, SONG Cheng-ke, MENG Qing-xiao, GUAN lJian
( First Crust Monitoring and Application Center, CEA, Tianjin 300180, China)

Abstract

Aiming at the problem that the parameters of seismic fortification acceleration are uncertain on the applica-
tion of seismic isolation technology in the IV site, we study a case of determining the seismic fortification accel-
eration parameters of a hospital in Tanggu district of Tianjin. Based on the seismic environment and the geolog-
ical conditions of engineering site, we analyzed the soil response and obtained the site response spectrum. Ac-
cording to the current laws and regulations, we took the site design spectrum as the target spectrum to calibrate
the relevant response spectra and got the site design spectrum, which fit and obtained the design ground motions
time history (including artificial ground motion time history and adjusted natural time history) . This method
meets the requirements time history for seismic resistance well and is favorable for popularization and application
of seismic isolation technology on building in IV site.

Key words: isolated structure; design response spectrum; time history of earthquake ground motion;

earthquake resistance protection parameters; the site IV



