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Analysis of the response to earthquake of the pile-soil-isolated structure interaction
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Abstract: Based on the model of Penzien, the calculation model of isolated structure in consideration of pile-soil interaction (SSI) is
established, the vibration equation is derived, and the effect of interaction of pile-soil on isolation structure is analyzed. At the same time,
the effect of earthquake inputted from free ground or end of pile on isolated structure is compared. The conclusions suggest that the
interaction of pile-soil has some effect on isolation structure, which is much more smaller than that on non-isolated structure. For this
reason, the SSI can be ignored in the design of isolation structure.
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Fig. 1 The recover force curve of rubber bearing of lead core



55630

AALAE, AF.OBE - b - BEREETHHTE AT HI MR Wy B 783

=
B

ke
K /r ch tn
’// i

[ 2 $RIRAL T B LR E Lk
Fig. 2 Simplified recover force curve of

rubber bearing of lead core
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Fig. 3 Calculating model of pile-soil-isloated structure
(input in free field)
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Fig. 4 Calculating model of pile-soil-isloated structure

(input in pile end)
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Table 1 The parameters of floors

Pz 8000 11 £ /m? AR AR A /m®
1~2 2% 3404x10* 15.57%10*
3~4 3 272.0%10* 12.66%10°*
5-6 % 2002x10* 975X 104
7~8 )24 142.8x10°* 6.84%X 104
9~10 J* 86.1%10* 3.94%10°4
=R2 BXEEH
Table 2 The parameters of soil layers
LR OEEEm KM Rk Im“%% oy
(g*em”) /m-+s )
1 1.0 i1 045 1.99 190
2 3.5 fik -1 0.40 1.82 245
3 2.0 -l 0.45 2.04 206
4 3.8 B 040 1.82 280
5 6.5 B+ 045 2.06 351
6 100 w1t 040 1.90 350
7 232 Fil 045 2.00 400

*®3 LEEREEOLBIEECm)

Table 3 The maximum displacement of superstructure floors (¢cm)

. FIX ssl
T i S
1 0.23 0.298 29.5 1.73 1.06 —38.7
2 0.63 0.778 23.5 1.82 1.11 —39.0
3 1.05 1.210 15.2 2.00 1.67 —16.5
4 1.44 1.596 10.8 2.16 2.14 —2.00
5 1.87 2.047 9.5 2.71 2.78 2.58
6 2.33 2.429 4.25 3.29 3.29 0.00
7 2.81 2.921 3.95 4,08 3.97 —2.70
8 3.28 3.340 1.83 4,77 4.67 —2.10
9 376 3911 402 569 529 —703
10 413 4212 198 648 639 —139
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Fig. 5 Top floor acceleration of no-isolation
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Fig. 6 Acceleration of top floor isolation
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Table 4 The vibration period of the model

) AN il
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FIX SSI FIX SSI
1 0.7759 0.7762 3.1813 3.1831
2 0.3090 0.3093 0.4378 0.4378
3 0.1914 0.1915 0.2299 0.2299
4 0.1381 0.1381 0.1554 0.1554
5 0.1155 0.1155 0.1207 0.1207
12—
10+ R
8- <
Ju ( By X
s, 7 oA
- — A
2L
!
% > i 3 : 10
Jitsd e/ (mas2)

B 7 FFRRmiREEE

Fig. 7 The maximum acceleration of non-isolation
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Fig. 8 The maximum acceleration of isolation
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