BovEE Hel = SRR N = O | Vol.28 No.6

2006 4 6 H Chinese Journal of Geotechnical Engineering June,

2006

0

HHEAER R R P HEE R E) 1 Mo

wE®R, F 8, TERE HER

CHIE TR A7 EACER ST TR e, 22t <7IE 230009

] %-%mwuww%Tm—wﬁm%ﬁmm—r—muww@WW?MhmwwmmmﬁwﬁoEMWMﬁmm
WG, MEETHE - + - VR RS A A PR Z, BeE A AR T b A A I R A L AR R T 5 ) B
m,Unfxmm—Mhﬁmmﬂw¥m¢ﬁhﬁmmmuw,:MQﬁjx&mmmﬁww ML SERM AT -
BE — sy AR i 2R 4R s T E MRS B R AE - b2 [RIAEAE AT BT R A NS, A SRR B M A
AR RZ T L &Mﬂ.ﬁ%ﬂmxTw%mnﬂmkmmm~m&mmmthN,A%%M%&h&ﬁMﬂﬂ
m%%mmuﬂmmﬁﬁﬁw-MHM%MWMﬁMW%WFM%”&m%¥ WA AR, AR [l B i) phg e 2
2R, WS, MRRE T MO R AR R IS A R

%ﬁﬂ=mm” By B maRE; W R R RN R

fESES: TU 473.1 iﬁhmﬂ A NEHS: 1000 - 4548(2006)06 - 0709 - 06
EEE . B (1956 - ), &, Wb, G RNEEEE, WA, BRI TRPUE. A TR R
SEREE AR,

Dynamic response of pile foundation in interaction system

QIAN De-ling, LEI Chao, WANG Dong-po, SUN Chang-ling
(College of Civil Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: An experimental research on dynamic interaction of pile-soil-structure system was first developed in China.
Phenomena of the dynamic interaction of the system were observed, so earthquake damage characteristics between a new type
of pile and structure were verified and discovered by shaking table test. Dynamic characteristics and seismic response of the
system were studied, and dynamic response of squeezed branch piles was analyzed based on the test data. It was shown by
calculation and analysis that the separating and reclosing phenomena occurred between pile and soil under the action of the
seismic exciting force, not only revealing that squeezed branch piles were pulled up and pressed down in the course of dynamic
interaction, but also explaining and verifing that seismic capability and reduced earthquake damage would be obtained in the
dynamic interaction system only when the foundations had greater pulling, pressing and twisting resistant capability.
Phenomena of pulling up on one side and pressing down on the other side in the pile foundation were revealed according to
reverse direction relation of time-course curve from the corresponding measure points on the sides of pile foundation under
seismic action at the same time, and it explained essential reason why the buildings were inclined and toppled in the seismic
region.
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Fig. 1 Design model and places of transducer
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Table 1 The loading system of pile-soil-structure system experiment
- . _ g RE W fil/g i & v
75 T 5 A f A
X I Z |¥1] X I Z 11
1 IWN - — 0.070 -
2~4 ELl. SHI. KBI 0.035 = 0.093 - R E
5~7 EL2, SH2. KB2 0.100 — 0.266 — L
8. 9 ELZ2. KBZ2 0.100 0.1 0.266 0.266
10 10WN — o 0.070 —
11~13 EL3. SH3. KB3 0.200 o 0.532 o J\BE
14, 15 ELZ3. KBZ3 0.200 0.2 0.532 0.532
16 16WN - - 0.070 -
17~19 EL4. SH4. KB4 0.250 - 0.665 -
20, 21 ELZ4. KBZ4 0.250 0.2 0.665 0.532
22 22WN - - 0.070 -
23~25 EL5. SH5. KBS 0.300 - 0.798 0.532
26. 27 ELZ5. KBZ5 0.300 0.2 0.798 -
28 28WN — - 0.070 -
29~31 EL6. SH6. KB6 0.350 — 0.931 0.532
32, 33 ELZ6. KBZ6 0.350 0.2 0.931 —
34 34WN — — 0.070 —
35 EL7 0.400 - 1.064 0.532
36 ELZ7 0.400 0.3 1.064 0.798
37 3TWN - - 0.070 -
38 EL8 0.500 — 1.330 —
39 ELZ8 0.500 0.3 1.330 0.798
40 40WN — — 0.070 —
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Fig. 3 Distribution of strain peak value of the pile under different accelerations
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Fig. 4 Time-course curve of strain in the sides of pile foundation
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Fig. 5 Peak value curve of pile-soil contact pressure
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Table 2 Pile-soil contact pressures
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Fig. 6 Time-course curve of T2 of pile-soil contact pressure
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