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Effects of composite foundation on site seismic response

GAO Yan-ping, LI Kai-jing, DAIJun
(Central Research Institute of Building and Construction, MCC Group, Beijing 100088, China)

Abstract: In China, composite foundation has been widely used in civil engineering. What is the seismic response of this type of
site? This is an important issue as to the input earthquake motion for structure design. By using the two-dimensional finite element
program—FLUSH, the ground surface peak acceleration and acceleration response spectra of different replacement ratios under

different ground motion inputs are calculated. The influences of replacement ratio on seismic response are studied; and some

valuable results are obtained.
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Fig.1 Model of soil layers and finite elements
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Table 1 Mechanical parameters of soil layers

mAE s R
pl/m®)  Vs/(m/s)  h/m

EUREE R

1 1 Kt 1.93 120 2

2 1 Kt 1.93 120 2

3 1 BT RS+ 1.89 160 2.5
4 2 B RS+ 1.99 200 2

5 2 BT RS+ 1.99 200 2

6 2 BT RS+ 1.99 200 2

7 2 BT RS+ 1.99 200 2

8 3 W+ 2.00 180 23
9 3 W+ 2.00 180 23
10 3 W+ 2.00 180 23
11 3 bkt 2.00 180 23
12 9 i 2.07 300 23
13 4 b 2.07 300 22
14 3 bkt 2.01 260 2.6
15 3 W+ 2.01 260 2.6
16 3 W+ 1.96 400 25
17 3 W+ 2.10 220 2.6
18 3 W+ 2.10 220 2.6
19 4 i 2.04 280 2.7
20 3 W+ 2.00 240 32
21 3 [ 2.00 240 32
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Table 2 Mechanical parameters of soil layers
u  y/(kN/m’) G/kPa u  y/K&Nm’ G/kPa u  y/(KN/m’) G/kPa
10 0.464 19.470 52228 0.464 19.110 70761 0.464 20.010 98856
15 0.456 19.555 64447 0.456 19.215 81950 0.456 20.006 108494
20 0.448 19.640 76665 0.448 19.320 93139 0.448 20.012 118112
25 0.44 19.725 88884 0.440 19.425 104328 0.440 20.012 127740
30 0.432 19.810 101102 0.432 19.530 115516 0.432 20.023 137368
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Fig.2 Peak accelerations of surface nodes (artificial seismic

wave)

central point in reinforced area (artificial seismic wave)
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Fig.3 Acceleration response spectra of surface nodes in Bl 6 HITE &3 SN (EI Centrol J%)

non-reinforced area (artificial seismic wave)

[3e]
[=3
S

INFHRE [ R / gal
>
8 3

W
(=)

0

0.0 0.5

B4 o X302 hn i B v i
Fig.4 Acceleration response spectra of surface nodes at the
edge of reinforced area (artificial seismic wave)
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Fig.6 Peak accelerations of surface nodes (EI Centrol wave)
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Fig.7 Acceleration response spectra of surface nodes in
non-reinforced area (EI Centrol wave)
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Fig.8 Acceleration response spectra of surface nodes at the
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Fig.9 Acceleration response spectra of surface nodes at the
central point in reinforced area (EI Centrol wave)
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Peak accelerations of surface nodes (Qian An wave)
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Fig.12 Acceleration response spectra of surface nodes in
reinforced area (Qian An wave)
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