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Influence of Engineering Piles in Foundation Pit on
Excavation Behavior in Soft Ground
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Abstract; Considering the impact of non-squeezing soil engineering piles the properties of
foundation pit excavation in soft soil are studied,and the effect of the replacement rate and layout
of engineering piles on the properties of foundation pit are discussed. Based on the existence of
engineering piles and layout of six types of engineering piles, the three-dimensional numerical
analysis model of foundation pit excavation is established by using Plaxis,and the variation laws of
the horizontal displacement, bending moment, settlement and bottom uplift are obtained. The
existence of engineering piles can reduce the maximum values of horizontal displacement,bending
moment, settlement and bottom uplift by 15% ,28.7% ,17. 1% and 10% . The increase of the
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replacement rate can reduce the horizontal displacement of 73.7% , the bending moment of

39.7% ,and the settlement of 62% to the greatest extent. When the engineering pile encryption

zone is located at the midpoint of the side of the foundation pit,it will have the greatest influence

on the working properties of the foundation pit. The existence of engineering piles and the increase

of replacement rate of engineering piles can effectively reduce the horizontal displacement, bending

moment and settlement. With the same replacement rate, the location of the engineering pile

encryption zone has a certain effect on the working properties of the foundation pit.

Key words :engineering piles; foundation pit;excavation properties ; soft ground
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Table 1 Calculation parameters of ground layers

12 JZJE/m HENEE/(KN-m™?)  HEJi/kPa WEESESI/(°) 4/ MPa
oL 1.70 18.4 25.43 11.70 4.93
/A 23.50 16.5 7.80 6.90 2.04

4-1 By ERE+ 14. 00 18.9 35.48 12.90 6.71
42 By g+ 10. 80 18.1 23.02 11.25 4.68
52 gkt 5.70 18. 4 22.13 11.63 4.70

6-1 i 1 9.00 18.6 36. 30 12.53 6.96
72 By R+ 13.10 18.2 25.80 11.33 5.19
8-1 M1 3. 60 18.8 37.88 12.75 7.58
9-1 i+ 30. 00 18.8 33.90 12.98 7.26
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Fig. 3 Plane layout of engineering piles
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Fig. 4 Distribution of maximum horizontal displacement of retaining structure
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Fig. 5 Distribution of maximum bending moment of retaining structure
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Fig. 6 Distribution of ground settlement outside foundation pit
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Fig. 11 Contoure line of ground settlement outside foundation pit

4 4 e

(1) BUA T REAE A A7 A5 AT LA R4k /) ]
TPEFRY AL (E AN S T BT i 3
DU DR R DX L R SRR R (.

() FESLNA TREHERY TR B0 T, BUREE
AL LA AN TR D FCo 22 0 - AR 23 A

(3)BEAE YL TREHE S e R 1 e
AL RS 2 DL R i 3 R DR
eSOl TAT NS

(HTE TREMEEHRMENEL T,
B CTRE R Iin 5 DX ) A7 65 Xof BT 97 445 A 1) 7K

(8% B R AR U A7 £ —E R, R
(B AR 4 R e BRI DSBS o Rl 7 4544
WAL (N ) S LR LU AT ).
(5)FEREGTES s, ARG T N
AR B R S AR ST S S
FMIEE | LAREAR DTS A | S v 22554

S 3k

[1] OUCY,CHIOU D C, WU T S. Three-
dimensional finite element analysis of deep
excavations [ J ]. Journal of geotechnical
engineering,1996,122(5) :337-346.

ATALFR , 2R IE T . IRIEYT T AR Y2 [ Mtk 43 B
[T]. A TR ,1999,21(1) ;21-25.



482

Tk B B OR E eE R (A SRR )

%36 %

[10]

[11]

(YU IJianlin, GONG Xiaonan. Spatial behavior
analysis of deep excavation [ J ]. Chinese
journal of geotechnical engineering, 1999, 21
(1):21-25.)

BUERRR, FER . SO TR IR R [T ].
AT 2002,35(4) :86-90.

(YU Jianlin, GONG Xiaonan. Research on
deformation of foundation-pit engineering[ J].
China civil engineering journal,2002,35 (4) :
86-90. )

FINNO R J,BLACKBURN J T, ROBOSKI J
F. Three dimensional effect for supported
excavations in clay[ J]. Journal of geotechnical
and geoenvironmental engineering, 2007, 133
(1) :30-36.

IWASAKI Y, WATANABE H, FUKUDA M,
et al. Construction control for underpinning
piles and their behavior during excavation[ J].
Géotechnique, 1994 ,44(4) :681-689.
KR, A1 BE 525 . R TR TP 42 X8 LA 1Y) ¢ 1)
T 23 9 B LR AR S AT LA BT 3T [ ]
A+ TR ,2009,31(6) :837-845.
(ZHENG Gang, DIAO Yu, WU Hongwei.
Finite element analysis on mechanism of effect
of extra-deep excavation on vertical load
transfer and settlement of a single pile [ J].
Chinese journal of geotechnical engineering,
2009,31(6) :837-845. )

TRIN, B4R R FEGUTF X I A AR AR
SEMAREE AT [ T]. W T 2S5 TR,
2009,5 (3] 2) :1503-1506.

(XU Feng, WEI Jianhua, WU Chao. Numerical
analysis of influence of pit excavation on pile
foundation[ J]. Chinese journal of underground
space and engineering, 2009, 5 ( S2): 1503-
1506. )

WL, 3 R, I REST Il 385 S 4 g v A
ZN G T]. TR 4 (A AR
2£hR) ,2010,38(12) :1730-1735.

(YANG Min, LU Jiandong. A calculation of
behavior of underpinning pile subject to
excavation of deep foundation pit[ J]. Journal
of Tongji university ( natural science edition) ,
2010,38(12) :1730-1735. )

Wit FEGTIF 42 5 B K X B i T AR A 52 1 114
BUE T[], 454 TR, 2011 (5) : 140-
145.

(CHEN Wei. Numerical analysis of effect of
dewatering and excavation on piles in a pit
[J]. Structural engineers,2011(5) :140-145. )
AR MGG A B AL RIS EE R T
FEGON I RV TR BB /A [ 7] A £ T
P24 ,2013 35 (34 ) 1) :484-488.

( ZHA Fusheng, LIN Zhiyue, CUI Kerui.
Numerical analysis of stress and deformation
characteristics of foundation pits under deep
excavation[ J]. Chinese journal of geotechnical
engineering ,2013,35(S1) :484-488. )

R 5 IR TR B A7 0 TR B ST AR R IR
WA RIT oM [D]. K RERE,

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2004.
(LU Hong,FEM analysis on deformation behavior
of deep excavation considering foundation pile
[D]. Tianjin; Tianjin University ,2004. )
T XV EM. 22 18 AR B2 4K 1 BRI R
EMIR BRI [ T]. & L TRRER,
2011,33(3#4H]2) :314-320.
(FENG Hu, LIU Guobin, Numerical simulation
of failure mechanism of deep foundation pits in
soft soil considering impact of piles [ J].
Chinese journal of geotechnical engineering,
2011,33(S2) :314-320. )
BARER , 3= AR TR AR . 5 I TR AR A i
RIS E T [ T]. ko
AR (HAARIERR) ,2015,37(3) :52-57.
(HU Kangjun, FENG Tugen, ZHANG Fuhai,
Analysis of basal heave stability of deep
excavation in soft clays considering impact of
foundation piles [ J]. J of China three gorges
univ. ( natural science edition) ,2015,37(3):
52-57.)
W ok R by, TRRAE R SE AR 8 M
B SRR [ T]. A LR AR,
2017,39(##44]2) .:5-8.
(ZHENG Gang,ZHANG Tao,CHENG Xuesong.
Effect of foundation piles on excavation stability
and its calculation [ J ]. Chinese journal of
geotechnical engineering,2017,39(S2) .5-8. )
ZEr A R Bk . BB TR A X R A
Gy AR AT [ ] VLIRS
R (ASAFIERL) ,2018,32(3) :431-435.
(LI Chengchao,ZHOU Aizhao,ZHANG Jingyu.
Study of mechanical deformation behavior of
deep foundation pits considering impact of piles
[J]. Journal of Jiangsu university of science and
technology ( natural science edition ), 2018, 32
(3):431435.)
B0 WRIIR, % . b AR AS A A B X i
BT o T SRR AR e [T ]
+ J12%,2011,31(2) :592-597.
(HU Anfeng, CHEN Bolang, YING Hongwei.
Influences of constitutive models on overall
stability analysis of deep excavations using
strength reduction method [ J ]. Rock and soil
mechanics,2011,31(2) :592-597. )
FIAR, AR, T B2 sk (1 [ DR Jk
BUyURT R R E BT [ T]. E A
#%,2010,31(5) :195-201.
(WANG Weidong, XU Zhonghua. Strength
reduction approach for analyzing safety against
basal heave of cicular deep excavations [ J ].
Journal of building structures,2010,31(5) ; 195-
201.)
GUEEFR. FEYUHR B = 4B A A AR [T ].
A5 2#41,2002,23 (4) :65-70.
(YU lJianlin. 3-D Numerical analysis on the
behavior of excavation[ J]. Journal of building
structures ,2002,23(4) :65-70. )

(DU R SO R R )



