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Tab.3 Data from the GVDA site survey report

J2E +2% Y/ m 2R /m p/(g-em™) Vp/(m-s™') Ve/(m-s™") Qp Qs
1 » 0~1 1.00 1.95 400 90 15 10
2 i 1~2 1. 00 1.95 400 130 15 10
3 2~4 2.00 2.00 400 165 15 10
4 I - 4-~6 2.00 2.00 400 190 15 10
5 6-~8 2.00 2.00 1525 215 15 10
6 RN 8~11.5 3.50 2.00 1525 240 15 10
7 11.5~15 3.50 2.00 1525 260 15 10
8 S 15 ~18 3.00 2.05 1 600 285 15 10
9 18 ~22 4.00 2.20 1 600 450 15 10
10 22 ~30 8. 00 2.40 2 000 550 20 15
11 30 ~40 10. 00 2.40 2 000 550 20 15
12 40 ~45 5.00 2.40 2 000 550 20 15
13 45 ~50 5.00 2.80 2 000 550 20 15
14 50 ~58 8. 00 2.80 2 000 550 20 15
15 58 ~87 29.00 2.80 2 150 650 20 15
16 S WAL 54 25 B A6 9 87 ~150 63. 00 2. 80 2 820 1632 50 30
17 150 ~219 69. 00 2.80 2 820 1632 50 30
18 219 ~501 282. 00 2.80 5 190 3 000 100 50
19 501 ~ 600 351. 00 2.80 5 190 3 000 100 50
20 600 ~3 000 2 499. 00 2.80 5250 3 050 1 000 500
21 3000 ~5 000 2 000. 00 2.80 5250 3 050 1 000 500
22 >5 000 2 000. 00 2.80 6 220 3 490 1 000 500

F 4 IRYE GVDA A T Fipih + F i E K R 43 AR R
Tab. 4 Seismic response analysis model for soil layers established based on GVDA site

J2E JZE/m %/ m +2 p/(g+cm™3) Vp/(m-s™h) Ve/(m-s™") DR (%) +2
1 0.50 0.50 iRl 1.95 400 90 60 1
2 0.50 1.00 biaRi 1. 95 400 90 60 1
3 0.50 1.50 wmir 1.95 400 130 60 1
4 0.50 2.00 b 1. 95 400 130 60 1
5 1.00 3.00 B+ 2.00 400 165 95 2
6" 1. 00 4.00 W+ 2.00 400 165 95 2
7 1. 00 5.00 Wkt 2.00 400 190 95 2
8 1. 00 6.00 Wkt 2.00 400 190 95 2
9* 1.00 7.00 S 2.00 1525 215 90 3
10 1. 00 8.00 S 2.00 1525 215 90 3

11 1.75 9.75 S 2.00 1525 240 90 3
12 1.75 11.50 LRy 2.00 1525 240 90 3

13 * 1.75 13.25 S 2.00 1525 260 90 3
14 1.75 15. 00 HH 2.00 1525 260 90 3
15 1.50 16. 50 HH 2.00 1 600 285 90 3
16 1.50 18. 00 HH 2.05 1 600 285 90 3
17 2.00 20. 00 HH 2.05 1 600 450 90 3
18 2.00 22.00 HH 2.05 1 600 450 90 3
19 2.00 24. 00 FH 2.20 2 000 550 100 4
20 2.00 26.00 FHH 2.20 2 000 550 100 4
21 2.00 28.00 FHH 2.20 2 000 550 100 4
22 2.00 30. 00 FHH 2.20 2 000 550 100 4

T = IR
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Tab.5 Relationship between dynamic shear modulus ratio and damping ratio values and shear strain for each soil body

YA/ (x107%)

+3% WHE/m ZH

0.05 0.1 0.5 1 5 10 50 100
6/Gpa  0.990 0.930 0.830 0.620 0.370 0. 160 0. 060 0.020
a0 0-~2.0
¢ 0.015 0.022 0.035 0. 069 0. 120 0.176 0.207 0.217
G/, 0.990 0. 950 0. 880 0.720 0. 480 0.230 0.100 0. 030
sk + 3.0~6.0
¢ 0.010 0.014 0.023 0.048 0. 091 0. 150 0.191 0.211
G/, 0.990 0.990 0.970 0.930 0. 840 0. 640 0.390 0. 180
AR 7.0~22.0
£ 0. 002 0. 003 0. 004 0.009 0.021 0.053 0.102 0.159
G/G o 1.000 1.000 1. 000 1. 000 1. 000 1.000 1.000 1. 000
s 23.0~30.0
¢ 0.008 0.010 0.015 0.021 0. 030 0.036 0. 046 0. 050
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2 times (c¢) and 5 times (d) amplitudes
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Tab. 6 Peak ground acceleration subjected to different

input ground motion amplitudes

JnE EEVE(E/ (m - s72) SPODTD Wt/
Ey T
HILE FALIE JCAL I e fE
0.5 0.414 6 0.4213 101%
1.0 0.731 6 0.702 1 96 %
2.0 1.024 2 0.966 6 94 %
5.0 2.893 8 2.464 1 85%
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Time-domain Analysis Method of Seismic Response of Soil Layer Site

Considering the Pore-water Pressure Change of Sandy Soil

MA Rui, LI Xiaojun, RONG Mianshui, DONG Qing
(Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education ,

Beijing University of Technology, Beijing 100124, China)

Abstract

When analyzing the seismic response of sandy soil sites, how to reasonably consider the influence of pore pres-

sure on site response is a major concern. In this paper, based on the soil dynamic constitutive model with dynamic

skeleton curve, a dynamic stress-strain relationship is derived for sandy soil sites by introducing the pore pressure

growth equation applicable to irregular loading, and a time-domain analysis method is established for the seismic

response of the soil layer site considering the influence of the pore-water pressure of sandy soil. A computer program

Sand Pore Pressure One-dimensional Time Domain ( SPODTD) was developed based on the Matlab platform to cal-

culate the seismic response of the soil layer site. The proposed method was validated using the observation data from

the Garner Valley Downhole Array (GVDA) in the United States. The results show that the method can better sim-

ulate the influence of pore-water pressure change on ground motion for the seismic response analysis of the site with

saturation sandy soil, and can obtain pore-water pressure change curves that fit well with the actual observation re-

cords, which demonstrates the practicality of the method and the reasonableness of the calculation results.

Keywords: Ground motion; sandy soil site; pore-water pressure; time-domain analysis methods



