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Study on the Design Method of Foundation Pit Retaining
Pile Based on Deformation Control
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Abstract: With the development of urbanization, the environment of foundation pit is becoming more and more
complex, and the deformation control of foundation pit engineering has become more and more stringent. At pre-
sent, the design of foundation pit retaining structure is still controlled by strength, and the design strength in the
actual project cannot be reached due to the large deformation of conservative design. Based on the matrix theory
and the principle of minimum potential energy, the deformation coordination condition of retaining pile and hori-
zontal support is considered, the total potential energy equation of retaining pile deformation is obtained, and the
deformation of retaining pile is solved. A design method of foundation pit retaining pile based on deformation
control is proposed. Finally, the proposed design is verified by the field measured data of three typical projects,
and the results show that the absolute error of prediction increases with the increase of the maximum deformation
of the retaining pile, and the average relative error is less than 10% of the maximum deformation.
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Fig.2 Relational curve between earth pressure and
deformation of retaining pile

50 mm N BYAER BR ) 5 S AR B 2 1] Y O
F IR 1 0 18 RO R R AT 5 B AL (T g AR
U R

2 il 2k o | 24 SCAP i AR T BN+
NEBRHXREMEREECR, FILASCR
FHE L X5 4 6 J) FSCAP e AR i e gk AT 05 T
+50 mm ZBJE VAN IHE + R BTG TR R
ARG TR T3P AR B 5C & il 2 220 0
AN SHC BRI R P E SO E R
AREA I A [F] R AR 2R LG ROR BE AT 0 A
e 3 froR

B & 3 Al SRR 1.6 B, R Ty -39 Ak
I BN GBOR B b, DRE B 1.6 SIS 4R, +
JE R AUE T BRI A R

p(s)=po+(Pu=P.)1.6 s (7)

A SR ) BE BT TF 42— Jy 1] A2 JE 2 1E W 32

PP A2 B Y A R 7 AT A

W= J; J:mPa(s ,2)dsdz— J; J:

(z)
P,(s,z—H)dsdz (8)

100 000

i s Eq.(2) and (3)
G| —— P(5)a=Prt (P—P.) 105 R=0.82

80 000

60 000

~
(e]
(o]
(e
(=]

Earth pressure/(kPa/m)

0 0.2 0.4 0.6
Deformation of retaining pile/m
B3 ARAMEEEZNTEN-THHEZUEHRE
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of straight line with different slope
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Fig.4 Calculation model of foundation pit project of
Shanghai Industrial Bank Building
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Fig.5 Deformation curve of foundation pit retaining pile
in Shanghai Industrial Bank Building
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Fig.6 Calculation model of Hefei metro foundation pit
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Fig.7 Fitting curve of deformation of retaining pile with
the first bracing
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Fig.8 Fitting curve of deformation of retaining pile with
the second bracing
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Fig.9 Calculation model of asymmetric overloaded
foundation pit in Wuxi City, Jiangsu Province
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Tab.1 Soil layer parameter of asymmetric overloading
foundation pit in Wuxi City, Jiangsu Province

Name v/(kKN/m®) ¢/kPa  ¢'/(°)
Miscellaneous fill 18.5 10.00 8.00

Silty clay 198 6560 17.00

Muddy silty clay 193 4210 1720
Moderately weathered sandstone 19 28.00  14.50
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Tab.2 Numerical calculation parameter of foundation pit
retaining structure

Name EA/(kN/m) EI/(kN-m%m)
Retaining pile 2.40e+07 2.80e+06
Horizontal brace 6.00e+06 /
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Fig.10 Deformation curve of retaining pile in foundation
pit works in Wuxi
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