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Seismic Performance Test of Deep Foundation Pit Pile
Supporting Structure of Super High-rise Building

ZHU Suyu
(East China Architectural Design & Research Institute Co. , Lid, ShangHai 200070, China)

Abstract: To study the seismic capacity of pile-supporting structures in deep foundation pits of super high-rise
buildings under earthquakes, this paper proposes a method for testing the seismic performance of deep foundation
pit pile supporting structure of super high—rise building. For a deep foundation pit project at a construction site
of a super high —rise building in the southern region, the large —scale earthquake simulation shaking table
designed by China Nuclear Power Research and Design Institute is used to test the seismic resistance of the deep
foundation pit pile support structure model. According to the basic principles of elastic foundation beams, the
conventional beam element stiffness matrix and elastic foundation beam element stiffness matrix of the foundation
pit support structure are calculated, and the total stiffness matrix of the deep foundation pit row support structure
is obtained. According to the total stiffness matrix and the static equilibrium conditions of the pile supporting

structure, the displacement of the pile supporting structure is initially obtained. The elasticity coefficient of the
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roof beam is adopted to modify the total stiffness matrix to obtain the accurate pile supporting structure
displacement and test the seismic performance of pile supporting structures for deep foundation pits of super
high—rise buildings. The experimental results show that the proposed method can accurately measure the lateral
displacements and longitudinal depths of the supporting structure and the displacement of row pile body, and the
deeper the foundation pit depth of the super high-rise building is measured, the greater the lateral displacement
of the underground diaphragm wall is with the increase of earthquake grade, and the worse the seismic
performance of the deep foundation pit row pile supporting structure of the super high—rise building is.

Keywords: Super high-rise building; Deep foundation pit pile row; Support structure; Seismic performance;

Capping beam; Displacement
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Table 2 Displacement and depth test results of support structure at different positions under different earthquake intensities
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B 0.35 0.21 0.42 0.30 0.45 0.34
C 0.32 0.26 0.46 0.32 0.51 0.36
D 0.34 0.24 0.52 0.35 0.56 0.41
E 0.35 0.25 0.47 0.32 0.56 0.36
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H 0.54 0.23 0.68 0.28 0.72 0.33
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J 0.59 0.31 0.62 0.36 0.74 0.41

AITTENBARMERE NP EEAR  EREWNAREAM R, AR30T73:0E
(i B AR AR —N AR LIRSS R 2 R AR SIS RS FE R SR G DI N, (%
MR 2 BB R AR, B EEAREITHE SRR = BN AR A ST S 5 Ha Y
WEARIOL &SI EEAIE A AR R N AE—  GNRIGREEAONE 1A (A2 S R (A2 43 B8 0.59 m Al



140 1

BoH E 39 %

0.31 m, HERTSHERE AP AR RN
BERIMETAI ORISR, (HI2 SRR M Z HERE
SIS R BRRNAN GAS A E AR R AR 25t
EIRAART bR IR IR AR (R AR A (8%
A (b 0.81 m A10.52 m, ViHAFEEHEZ AL 1Y
I, SESEE = R SR AU HE N SR S R
GEEECZ SR G o v S LR ER Ry S YN & ke o)
DURTEREH R MITE A2 220K,

2.2 HEMERE S RIS MIN G5 R

SO MIAL 1 B B e 2 B SRR SR TR 52
IR e 4 N HIE SR e B R AT
AP SR ESAD R MERE I DT A, 20l 4 ok,

HEbEL

2

Hetita

4 HHEARERE
Fig. 4 Pile layout

KSR IE ARV N [F) U2 58 B T - HERE A B B9 7K
SPAIRE IR 3 iR .

xR 3 AREMERE THEES K EABENL (m)
Table 3 Horizontal displacement variation of row piles

under different earthquake intensity (m)

HEEOrE (RIS IR R
1 0.14 0.18 0.24
2 0.15 0.17 0.23
3 0.15 0.18 0.24
4 0.16 0.19 0.25

MR 3 BHRGE R AT A, A5 R RIS
ANIAHRE R R & 4 AREALEHEE O S ACEAL
A EE R

FHEIEDRMEEERE NS, K5,
Hh NS e R R N HEEAE & S R IR 051
0.16 m, 0.19 m A1 0.25 m, HEWEAE S 7KACEAIEER
WREEN, (RIRZAR T 2K O HEE A B R KA
A& 0.28 m, UiRRHEM SCIrah M HEIE I B /KSR

== P/ i AL IS PSSR NS R oy vl D =4

RET R RVE Y222 20K

2.3 AR M R ETHIE S P &Mt R 30 1 R B
S

75 FR B ELGTHENE ST 4 M7 N [ e LBy B
P RN E SR, Loy
TREAEMAIE TR B N I HIESD D S i,
SR EFAYTREAE 5 m A1 10 m N AYZEGTRERAL 40
Bl 5 M 6 .

&5 BEHHHEE 5 m A

Fig.5 The 5 m model after foundation pit excavation

Kl 6 FEHTHZE 10 m 1A
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