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Study of loading characters of pile foundation due to
unloading of deep foundation pit excavation
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Abstract: Due to unloading of deep foundation pit excavation, piles of underground structure will be applied skin friction in advance.
This friction will endanger the underground structure and pile foundation if not be managed properly, and it will be more difficult to
calculate the capacity and rigidity of pile due to this friction. According to the effect of stress path and stress level to the rigidity of
soil, a new interface model considering the influence of deep foundation pit excavation is established. The friction parameters of
interface model is confirmed by stress path test. Compared the results of different excavation depths, the influence of excavation on
the skin friction, capacity and rigidity of pile is gained. The results show that it is unsafe to use the capacity and rigidity of pile under
the conditions of earth covering.
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Fig.1 The influence of rebounding to the force of piles
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Fig.2 The influence of excavation to piles
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Fig.3 Elastic-plastic model considering the influence of
stress path

E =Ac! (D

X AN HEEREL, JHEE R UR L E T
8 ) T 1) s o) Ry MR TR A RN AT o 2 G S o] T
TN, ol =y/(z—Ah), z ALJZEE: AR R
THZEGRRE o XA RIS o

M (D TR, BB R 5 B
RN ) BN, X ST ORGSO Z B )
bR bR SR 5 R A A

RIS 1R = AR A s B DA R 5 i B U A B AT
eV

k=G, =Ac!/2(1+v,) 2

AV PRSI WU SET /5 A
N7 B8 A% 5 N KT RE b A8 FE A 5
Kj([m’ 151

7, =c'+ o, tan(p") (3

X o NIRRT o I TAENEEEESM: ol A
R EINIP

I B AR AR S A E A B TR 5 2
B BRI R 3R TR, BRIl 1, BUA
HUR 9 mIRAL, TAREIKEL D 44 %, J& T8 1.
FiRJ1 ' =5kPa, WEH M@ =30 o WA A
GDS Hzh =HIR5 RGe, B[] [ 458 74 5 A :
188, 529, 715, 893 kPa, Ml ) &% K, =05, [
TR, AE A REG R E A A2, gy
HH Y B4R SRR 5 R

(1D RBrpn&Ny e R A =158, X[11]+
PO I 2 A 6 B 7 AR e 45 5l 120~125, X
[12]h Fifg b DX AL R B ) B AR IR 45 A 120 /e
Hio



573 W] RAE RIEGUITIEN YU AL 32 PRI e ma 7 #r 1967

(2) W Efr YRR B A =211, [11]H
PO Hb DX K 10 B ) s 4R 6 &5 Sy 225~250, 3
[12] b DX A 0 Y ) B AR il 45 1A 170 22
Fo

Crb = T N B AR A5 A, BB
W S AR RE A =130, B[ EIT N AR R
=200 . LARIAREEE Y, =0.3, AT LAASEI A fisY
ULSRES)

ky =G, =500, (NS HIT)
. 4

k=G, =T77c.  (F5IEHAT)
7, =c' +o, tan(¢p') =5+ 0.580, (5

3 JFEZEMT R oA

O3 BT AT BEME S ¢ 800 mm FRIRG FLEE: b, AE
K 40 m, FEWEZ A2 AR S PR P,
GOREESy 4 10, 20, 30 m 3 FifE L.

A RE Ry =8.0 KN/m®, AR SRF BE R
SRR . WA RLR FHZE B R, Bt R
E, =30 GPa. HKALLHLY, =0.2 . THERARR 4N
SEFRBEAY, KPS 4% Randolph & Wroth!
BB 1, =2.5%40%(1-0.3) =70 m , FEPZE
FEHL 10 mo THEARLWIE 4 PR,

71
o
<) s
gl I
M
H [ I
- mh‘l:iH,,;'-,lom
B4 HERR

Fig.4 Analysis model
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Fig.5 Pile O-S curve of foundation pit 10 m deep
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Fig.6 Ultimate friction under different loadings
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Fig.7 The influence of excavation depths to axis force and
pre-friction of pile
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Table 2 The influence of excavation depth to piles
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