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STUDY OF SHAKING TABLE TEST OF SQUEEZED BRANCH
PILE-SOIL-HIGH-RISE STRUCTURE INTERACTION SYSTEM
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Abstract: Shaking table test of dynamic interaction of squeezed branch pile-soil-high-rise structure system is
designed and carried out, which reproduces the earthquake damage phenomenon of pile foundation and frame
structure. The seismic response of dynamic interaction system, the seismic effects of squeezed branch pile and the
difference of aseismic capability between single-span and double-span frame structure are studied based on the
shaking table test. The test phenomenon, natural frequency, damping ratio, vibration mode, displacement
response, acceleration response at the top of superstructure of the system are calculated and analyzed. The test
results show that the influence of interaction on structural dynamic characteristics and seismic response is large,
the resistant effects of compression, tension and torsion of squeezed branch pile are obvious, the aseismic
capability of double-span frame structure is superior to that of single-span frame structure, which is good
consistent with collapse phenomenon of many single-span buildings under Wenchuan earthquake. Maximal
displacement of structure under excitation of the Shanghai artificial-wave is larger than that of El Centro wave
under the same condition, which means the damage of structure not only is related to magnitude but also to the
waveform of the seismic waves. The results will have important significance in aseismic design and prevention of
seismic disaster.
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Fig.3 Cracks of superstructure and squeezed branch pile
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Fig.4 Vibration shapes of x-direction in the model
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Fig.6 Accelerative time-history curves and corresponding Fourier spectra of each component of superstructure

5 & i
S RRE - - - F SR AR TR R
BNE R TITE, 73 T H EAF P4k 2 MR i 7,

TEA

(1) MREEILG ARG, 4 A AT TR0 T J58 e
1N P =il 7y AR TV NN NN E e LR A
KT x (i), Ul XS HE SR S5 4 (R PR PE RE W] e i
B, X 5T AR % s EE R R 1 ISR
gﬁo

(2) Bt AN L WA I 0, AR R KR
BTG FLE LEZEHTE R, X0 AR HESE
Gy N L AHE SR S5 40 (R 2R 4 TT R IC R Y 0 4
Ao

(3) iYL nl UL, KLt A A7 AE B (150
MEESILE, HIEEAIR DN, HEEE IR A,

FARAK, B SCRE A S AL HAT BOR -1 3l Al
FEZhWIEE, 2] T BT .

(4) B KA B 13, iz & _Lig;
FIRIRE RSB, HBEE SRR, Sk i) fs KA
o S AR BTG K AR OO B N e
SERI 5 KA RS SV LE EI Centro K, 5IG I &
FIMBLR 80 Ui R IR B 5 R 2 AT kA%,
i 5 B RE B BEAT K o

2 Z ik (References):

[1] PRASAD S K, TOWHATA L. Shaking table tests in earthquake
geotechnical engineering[J]. Current Science, 2004, 87(10): 1 398 -
1404,

SUAR, BRERPS, BR OBk, G

AR ST [0]. HhAE TS TREHRS), 2000, 20(4): 20 -

[2] ik - k) JI A E AR AR AR R

29.(LU Xilin, CHEN Yueqing, CHEN Bo, et al. Shaking table testing



* 2030

HAT D1 TR

2009 4F

[3]

[4]

[5]

[6]

7

(8]

of dynamic soil-structure interaction system[J]. Earthquake Engineering
and Engineering Vibration, 2000, 20(4): 20 - 29.(in Chinese))
PSS, B B%, St MEE L - S5ROAH VR RS AR R4 1L
FEE[I). 45 R TR, 2001, (34): 80 - 83.(LOU Menglin, ZHONG
Luo, YUAN Jingling. Simulation method of interaction between
ground soil and structure[J]. Structural Engineers, 2001, (Supp.):
80 - 83.(in Chinese))

R, WRERDS, BVOAR, A& BB Z - HELE - S5 HAH A
RIS G R[] FEFR2%R, 2006, 34(3): 307 - 313.(LI
Peizhen, CHEN Yueqing, LU Xilin, et al. Shaking table testing of
hard layered soil-pile-structure interaction system[J]. Journal of
Tongji University, 2006, 34(3): 307 - 313.(in Chinese))

BRERER, BVGAk, 3% kb 40 - M IR RS & Wi 1
PIAF 4RI JTVE[I]. 454 T2, 2000, (3): 25 - 30.(CHEN
Yueging, LU Xilin, HUANG Wei. Simulation method of soil
boundary condition in shaking table tests of soil-structure interaction[J].
Structural Engineers, 2000, (3): 25 - 30.(in Chinese))

LA, INFIRS, WA, 28, k3 & W M ZoR 8 D) A T8 146
RFHIR]. [RIBFRAE2AR (A SRFIEIR), 2002, 30(7): 781 - 785.(WU
Xiaoping, SUN Limin, HU Shide, et al. Development of laminar shear
box used in shaking table test[J]. Journal of Tongji University(Natural
Science), 2002, 30(7): 781 - 785.(in Chinese))

o5, BVIAK JRS) AR b BR ) R RN I E)
FIFAR AW FL[I). 454 TR0, 2001, (4): 45 - 48.(LU Liang,
LU Xilin. Study of dynamic similitude law for shaking table test to
reduce gravity distortion effect[J]. Structural Engineers, 2001, (4):
45 - 48.(in Chinese))

WRERIR, BPOAk, ZHik, 5. 222t - JEAl - )2 HESL S5 R AT
HAE AR YR & BALRI T[], HE TR S TRRE), 2001,
21(3): 104 - 113.(CHEN Yueging, LU Xilin, LI Peizhen, et al.
Shaking table testing for layered soil-foundation-structure interaction

system[J]. Earthquake Engineering and Engineering Vibration, 2001,

[9]

[10]

[11]

[12]

[13]

[14]

21(3): 104 - 113.(in Chinese))

alhs, ZoRME, JId, 2 fikd) & R BTRUR SURAR B8 A
MR BT[] WAL TR # R (A R FEIR), 2007, 24(1):
8 - 11.(YANG Shubiao, LI Ronghua, LIU Jianping, et al. Theoretical
study on similarity relation of vibroplatform test model and original
mold[J]. Journal of Hebei University of Engineering(Natural Science),
2007, 24(1): 8- 11.(in Chinese))

EIRYE. SCREAE - Ak - SERAH AR TR R RS & ST S [
+2 A D] A AR A HE DML K%, 2005.(WANG Dongpo.
Shaking table tests of branch piles-soil-structure interaction
system[M. S. Thesis][D]. Hefei: Hefei University of Technology,
2005.(in Chinese))

BRAESS . FAT SRk M e SRR LR P AR 9E[]. A A
J12 5 TREAAAR, 2003, 22(4): 678 - 682.(QIAN Deling. Engineering
application study of squeezed branch pile with high antipulling
behavior[J]. Chinese Journal of Rock Mechanics and Engineering,
2003, 22(4): 678 - 682.(in Chinese))

RS, OB, TR E MEAEHER P AERE RS ) R[]
b TFEAER, 2006, 28(6): 709 - 714.(QIAN Deling, LEI Chao,
WANG Dongpo, et al. Dynamic response of pile foundation in
interaction system[J]. Chinese Journal of Geotechnical Engineering,
2006, 28(6): 709 - 714.(in Chinese))

BT, RTAE, XL, 55 WITERERT &5 LU= tE RE 9% 3)
BIRIHL]. A+ 1%, 2007, 28(1): 77 - 82.(WU Siyu, SONG
Erxiang, LIU Huabei, et al. Shaking table test study on a seismic
behavior of rigid pile composite foundation[J]. Rock and Soil
Mechanics, 2007, 28(1): 77 - 82.(in Chinese))

MR, RN, BRI S RYIEEIRE 55 KBRS £ %)
FAB [T, ISR 2R (1A 48R R), 2008, 36(1): 12 - 16.(SHI
Weixing, LI Zhengang, LI Suzhen, et al. Comparative test on shaking
table model of Luohu commercial tower[J]. Journal of Tongji

University(Natural Science), 2008, 36(1): 12 - 16.(in Chinese))



