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[ Abstract] Due to ignoring the influence of foundation pit unloading effect on the bearing properties of uprooted piles, the accuracy
of in-situ test results needs to be studied when the excavation unloading area is large, and the current research on uplift piles mostly re-
flects the bearing properties of piles based on pile side friction resistance, and there are few studies on the normal pressure of pile-soil
interface on pile sides. Compared with the frictional resistance of the pile side, the normal pressure of the pile-soil interface on the pile
side can intuitively reflect the influence of foundation pit excavation and unloading on the bearing properties of the uprooted pile. In
view of this, the combination of model test and numerical simulation was used to explore the stress response and deformation law of up-
lift piles under excavation and unloading conditions by changing the variables such as foundation pit excavation range and pile rough-
ness, and then the bearing mechanism of uplift piles was revealed. The results show that the unloading effect of foundation pit excava-
tion is related to the depth and width of the foundation pit, the effective pile length and the pile side roughness, according to the degree
of influence: the effective pile length > the depth of the foundation pit > the roughness of the pile side > the width of the foundation
pit. When the width of the foundation pit is greater than the critical value, the increase of the width of the foundation pit has little effect
on the bearing characteristics of the uplift pile. Under the condition of the same effective pile length, the normal stress of the excavated
pile side is proportional to the depth of the foundation pit and inversely proportional to the width of the foundation pit, and the relation-
ship with the pile roughness is small. Under the condition of the same effective pile length, the frictional resistance of the pile after ex-
cavation is directly proportional to the depth of the foundation pit and the roughness of the pile, and inversely proportional to the width
of the foundation pit.

[ Keywords] uplift pile; excavation unloading; model test; normal stress of pile side
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Fig. 18  Side friction resistance of uplift single pile under

different foundation pit depths
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Fig. 19 Bearing capacity of uplift single pile under

different roughness

PP 19 R, I A MR 52 1 38 o, A KR
RIS BRI, HIE KR SR AR
JIE PO AR, I U8 A O REL A 32 Fr) 38 Jin 48 s 1 kI
FRTAFEAS X AP A BIR 7 28 7 1) BT iR R 5 I 5 A 0L 2
AN, SR ik 55 A8 1k A4 22 B I K
BN Bl (B ) PUHOR 0K 0 E AR AR BR
HRIETT 75 7075 FEREMIHLRERE
4.2.2 M EE RS

P 20 Jr 7s Sy AN [ A 32 fid T 89 C B4 Ao
EEITwa

1P 20 AT, Bt RDRS B8 038, 5 LA T

k17 B Sy /kPa
0 100 200 300 400 500

3 T T T T

45~

/m

50
=y
55

60 [

>

(a) TPl
WISy /kPa
100 200 300 400 500
3 T T T T T
35
40
45
£
R
= so B Re=03
@ Ryu=05
ssF A R0
V¥ Ria=09
60 - & Fhk
Y

(b)T.t2
LI 7] /kPa

100 200 300 400 500 600 700
T T T T T T T

40

50
&
K
g 60
= Rina=0.3
— @ Ryu=05
70 - .
Rine=0.7
¥ Ruw=09

80 —O— Jhk

(c) T3

20 ANRPHURE EE R BPTHA SRR ) 127

Fig. 20 Lateral normal stress of uplift single

pile under different roughness
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Fig. 21  Pull out unilateral friction under different roughness
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