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Influencing factors of deep excavation on bearing capacity and
settlement of piles beneath excavation
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Abstract: The deep excavation has a significant influence on the bearing capacity and settlement of piles beneath excavation.
However, there are few researches on the influencing factors, especially the distribution of strata. In this study two types of pile
load tests are simulated. One is the pile load tests with pile casing in excavation range (TS), and the other is the pile load tests
after excavation (TE). Through analyzing and comparing the results of tests, such as load-settlement relationship and skin
friction, the effect of deep excavation on the bearing capacity and vertical stiffness can be obtained. It is found that the relative
bearing capacity and relative vertical stiffness decrease with the increase of the relative width and depth of excavation. They

increase with the increase of the relative effective pile length.
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Fig. 3 Curves of relative bearing capacity-excavation width
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Fig. 4 Curves of relative stiffness-excavation width
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Fig. 6 Curves of relative bearing capacity-excavation depth
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Fig. 7 Curves of relative stiffness-excavation depth
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Fig. 8 Curves of bearings capacity ratio-excavation depth
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Fig. 9 Curves of stiffness ratio-excavation depth
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Fig. 10 O-s curves of pile load tests with different effective pile
lengths

04 06 0.8 1.0 12 14 1.6 1.8 2.0
lIH

11 xR - AR HZ

Fig. 11 Curves of relative bearing capacity-effective pile length

0701
065}
060}

,0.55]
2

=050}
B

< 045)
0401

035

0.30" . . . . . . . )
04 06 038 1.0 12 14 1.6 1.8 20

[IH

12 HRNIE - BRI

Fig. 12 Curves of relative stiffness-effective pile length

3 &% i

R PR A PR B T35 e ST AT, A TP 0
WEARER AR ORI (OB, AT 7 TSR . P42
PR, AN LRAE RN ESHIIR. £
LR HNF

(1) FF4 5 HURCHE FIAT RS S AR I, B
E PSS B HOH TR/, L RS RSB E

(2) 45 HURCHE FIAT R AR SRR I, Bl
PSR PRI/ 1T 7287 E R L A



$ T 2

1 AR, S BRI GURMER U AR ) B R R ) R DR R F T 211

XTFHZIRBEIE KT K.

(3) GO IR AR AT R EE , B AT 2K
PEAS B3 KT S0 e i 7R 7 P AT L AR XA 2
i NIDELDNITEE DN

(4) FHH2JRHEGTLGACHERINIBE R, A B R
FEAN, iz A IR, AR A 20T
8

SE -

[1] 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.

(2] KA, NI b S X R IR T 42 50 A [l 350 T
FEMERIRZM[T]. 5+ TREF, 2004, 8(3): 43 - 46. (ZHU
Huo-gen, SUN lJia-ping. Effect of basal soil heave on piles
during deep excavation in Shanghai[J]. Geotechnical
Engineering World, 2004, 8(3): 43 - 46. (in Chinese))

(3] #RIGHE, 1RmEME, BRI, & IREGUIFZ 0 GURHE IR
W[T). SR ARSHF, 2006(1): 33 - 34. (XU Qing-gen,
XU Xing-hua, LIANG Chao-hui, et al. Influence of the deep
excavation on the bottom piles[J]. Guangdong Architecture
Civil Engineering, 2006(1): 33 - 34. (in Chinese))

[4] BRZEGE. IREEGTFIZYUR LA Bt T AR AR m F R T 0],
W@ B L, 2006(3): 116. (CHEN Xiao-xian. The
discussion of pile risk for bottom soil resilience with deep
foundation pit excavation[J]. Fujian Construction Science &
Technology, 2006(3): 116. (in Chinese))

(51 1 i, WIERE, BRaf, & RESUTHZN NN )
MRS M 0], & 1%, 2008, 29(7): 1965 - 1970
(HU Qi, LING Dao-sheng, CHEN Yun-min, et al. Study of
loading characters of pile foundation due to unloading of
deep foundation pit excavation[J]. Rock and Soil Mechanics,
2008, 29(7): 1965 - 1970. (in Chinese))

[6] ¥%ka, £ T, ELR, 5 IREIHEFAM N HURBERIR
ARIRIII T[], A TRRAEAR, 2007, 29(11): 1689 - 1695.
(HUANG Mao-song, REN Qing, WANG Wei-dong, et al.
Analysis for ultimate uplift capacity of tension pile under
deep excavation[J]. Chinese Journal of Geotechnical
Engineering, 2007, 29(11): 1689 - 1695. (in Chinese))

(71 B%HR, WEEERR, ELAR, & THZRM T HikbERI&E )
BURE T[], &+ TREA4R, 2008, 30(9): 1291 - 1297.
(HUANG Mao-song, LI Jian-jun, WANG Wei-dong, et al.

Bearing capacity loss ratio of uplift pile under deep
excavation[J]. Chinese Journal of Geotechnical Engineering,
2008, 30(9): 1291 - 1297. (in Chinese))

(8] WK, sk, ELAR, & THZFKM T IR E 1M
BD BRI [T]. A TRE2EIR, 2010, 32(3): 388 - 396.
(LI Jian-jun, HUANG Mao-song, WANG Wei-dong, et al.
Centrifuge model tests on brearing capacity of up lift piles
under deep excavation[J]. Chinese Journal of Geotechnical
Engineering, 2010, 32(3): 388 - 396. (in Chinese))

[9] FRiSEN, Er%e, J& 2, & HrkbEE RImBRIT 2
w52 SRS T D). 5 R AR AR, 2009, 31(3): 402 -
407. (CHEN lJian-jin, WANG Jian-hua, FAN Wei, et al.
Behavior of up-lift pile foundation during large-scale deep
excavation[J]. Chinese Journal of Geotechnical Engineering,
2009, 31(3): 402 - 407. (in Chinese))

[10] ZWEuC. RHEBUATFHZ 0 FUak e A& B BT S 5 75 [D].
BUM: Wi K2, 2010. (LUO Yao-wu. The influence of large
and deep excavation on the bearing behavior of uplift
piles[D]. Hangzhou: Zhejiang University, 2010. (in Chinese))

[11] A W, 3 B, RZAh. EIRIFFZXHE R 7] far 2% 2 Al
VLR R AL A IR T 2 Hr 0], 5+ TR AR, 2000,
31(6): 837 - 845. (ZHENG Gang, DIAO Yu, NG C W W.
Finite element analysis on mechanism of effect of super-deep
excavation on vertical load transfer and settlement of single
pile[J]. Chinese Journal of Geotechnical Engineering, 2009,
31(6): 837 - 845. (in Chinese))

[12] ZHENG Gang, PENG Si-yuan, DIAO Y, et al. In-flight
investigation of excavation effects on smooth single
piles[C])// 7th International conference on physical modeling
in Switzerland, 2010: 681 - 689.

[13] ZHENG G, DIAO Y, NG C W W. Parametric analysis of the
effects of stress relief on the performance and capacity of
piles in nondilative soils[J]. Canadian Geotechnical Journal,
2011, 48(8): 1354 - 1363.

[14] ZHENG G, PENG S Y, NG C W W, et al. Excavation effects
on pile behaviour and capacity[J]. Canadian Geotechnical
Journal, 2012, 49(12): 1347 - 1356.

(15] A1 k. FEERITF20 TURAT A B 1] AR 3 0 K T R
SCMRRTFE[D]. R REERE, 2011, (DIAO Yu. Studies on
effects of super-deep excavation on the bearing capacity and
settlement behavior of compression piles beneath the

basement[D]. Tianjin: Tianjin University, 2011. (in Chinese))

(R3CT9  WIZT)



