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Three-dimensional numerical analysis of factors affecting deformation of
pile-anchor-support composite retaining structures for deep foundation pits

SHAO Quan, XU Xue-lian, XU Song, XU Jun, TIAN Ming
(Faculty of Engineering, China University of Geosciences, Wuhan 430074, China)

Abstract: The pile-anchor-support composite retaining structure is a complex combination support system for foundation pits.
It has many influencing factors, and the current design theory is not mature. Based on an engineering example, through
numerical simulation and site monitoring, the force and deformation of the pile-anchor-support supporting structure as well as
the influencing factors of deformation are analyzed. The conclusions are drawn as follows: parameters of the retaining piles and
anchors, and stiffness of the supports can affect the deformation of the composite retaining structures. To reduce the diameter or
increase the embedded depth of retaining piles appropriately can reduce the horizontal displacement of the composite retaining
structures. Besides, by increasing the stiffness of the support, the force that supports bears will increase, and the axial force of
anchors will decrease. Finally, to increase the anchor spacing or reduce the inclination angle of anchors can increase the internal
force of the system.

Key words: deep foundation pit; pile-anchor-support composite retaining structure; numerical simulation

0 3l
B AL R, Mk TR, R

jillf3

THUEBHURTTE, 20T TR EE DO S 4L S &5
R RS TR, JFAE LA b0 52 mi Ak 43 201

Yoo TTBUCTRE LUK b 72 8] (R T A RS oK, ¥
Feht TRE R /e SURIRO IS . R, R SRRIE T
TRER T2 EEA i T3 AR AE AT . RIEDT
A SRR I ARG 73 A H RS U B
AR EE AR —, TR R AL & S 4
RIIAR SR I A — 2, (XTI 52 i R R T
FU A0 I HAGIRN, DI T HARTE (47
WU FEAR AR A 6 2 ) TR R
AL LTI YT TR0 TR 5, da P 15
{ER AT Midas/gts, XZRIEGUITHZ 4l BT

SN E AL I R BEAT TR 3T o
MITRESEER KRG, HEHE S G AR TAE
DRIEG R E AL LA T J5 A 4 R AR
FCh fi A A2 TR AR T R AT H AR A
X HEG TR R AT BT A S g5 13T LU A
MIBKIZR s AESCHEEEAE r I R RE DT BR B IS IR, R
AT B (R S IARTE ;PR R SCAR VIR e £ 38 B
SIS IE s N AR RO T TR %, it T

ks AER: 2014 - 07 - 28



88 a5 oE L OB ¥

2014 4F

FEtg; TR . MRS SCY sok TR S AL
(Mo sl JLBRAE T X T RG0S A4 ) A2 T4 1
RE SNBSS W T3 & A s b= DAL A B
AW BB IR AT 2 IR %
NE A, XML AL S Sk SEbr EIE R
EIRPRRSE IS SR HLIK S Sl ok, s,
WO AN, ATy AR 322 4 ml gy g bR 14 Jt T
LA BENS 15 B 428 1) D REIE M (M 235 OR

MIRIEGT TR SE P 5 2R, A ORI SEfr T
FEI I ML AN BB T 45 2R, S izl
B SRR INATE AT TR, DU LU ) TR K
Ay A R XS e .

1 TEIEHR

LTI IZ AT MR 18880 m®, B g
P FbR AR B A2 i, s~
2602, WEiE3E, WAEM FE, FACRAHELEE
Jid%, FERER LAY . K Z534.45 m, FEbT
HZ2510 m.

FRILIE S, SN A EHE L Z .
TR AL, MRS L IR R

LR M TUORE . THZIREE . BRGS0
HEIER R, RS OR A CTSO FLEREE+
HEZR S RSN+ PN SR R RO R FLAE+
RPN+ SCHE” S A& S it T

SEHUDY JE 3R AL S LA FESCHESE R R A R
PG FLA BAE ) AR 340 1 m, [IEE 1.3 m, HR[EVR
FEZ)0 20~26 m, XHHFENE AT R 0.55 m, HHE &
PETAIER Y 0.4 m, HRIEEREEZ) N 11.5~16 m. 7E-2.8
m AR AT E ST N S, SRR ST A
HERLGERE, S4B SRR, Jb R
BH, IRUEFLIER . FRMER L. £-60 m
Ab VAT I N SR . AN SCHE OGRS X i A T
FEo BEYUN SR/ LU RN D8R, 4 3 )2,
N b5 TS KO S T A3 A TN R
4~5 MR TX5-¢ 152 Kt mm N L el Ak
FRUETEEE N 1860 MPa, i/ [aIEE 1.3 m, iRl
35 .

= EEEIRE ST
2.1 TEEREN
BOEREGUHZ R, RS HR 163 m, i
BN 112 m, TR BENLI = a1 s,
BT ST IR SR v, - 38 R B R g B AR
PR S e, MEGR AR MR 2k 1)

KPR TG TN i 2R A ) T 7, R
RN IUHT SR BT, Bl A 2 58 M Dt BT R it T

B itERR
Fig. 1 Computational model
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Fig. 3 Final displacement of diaphragm wall in x direction
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Fig. 4 Final displacement of diaphragm wall in y direction
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Fig. 5 Final axial force of internal support
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Fig. 6 Final axial force of anchor
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Fig. 7 Displacement in x direction under diameter of retaining pile

of 0.8 m
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Fig. 8 Displacement in y direction under diameter of retaining pile
of 0.8 m
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Fig. 9 Displacement in x direction under embedded depth of

retaining pile increased by 3 m
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Fig. 10 Displacement in x direction under embedded depth of

retaining pile increased by 3 m
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Fig. 11 Final internal force of internal support after increase of

stiffness
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Fig. 12 Final axial force of internal support after increase of
stiffness
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Fig. 13 Final axial force of anchor under spacing of 2.6 m
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Fig. 14 Final internal force of internal support under spacing of 2.6 m
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Fig. 15 Final axial force of anchor under slope angle of 30 ©
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Fig. 16 Final internal force of internal support under anchor slope

angle of 30°
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