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Numerical analysis of the squeezed branch piles under loading
for protecting foundation excavation
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(1. School of Civil Engineering and Mechanics, Yanshan University, Qinhuangdao 066004, China;
2. School of Mechanics and Civil Engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract: The displacement characteristics in the top of the cantilever piles and the squeezed branch piles, and the axial force and the
distribution of bending moment of these single row piles for protecting foundation excavation are analysed by model test and
numerical simulation, and that is also studied for the double rows squeezed branch piles. The model test and numerical simulation
show that the displacement in top of the squeezed branch pile decreases, the multiple bending moments are distributed more evenly,
and the maximum bending moment decreases compared with the cantilever piles. It is concluded that the double rows squeezed
branch piles have many siginificant advantages, including displacement, structure stifness, axial force and bending moment compared
with the single row ones, and the double rows squeezed branch piles is a reliable and economical method to retain and to protect
foundation excavation.
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Fig.1 Photo and plan of piles for the
Embankment(unit: mm)
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Fig.2 The horizontal displacement curves of the piles’ top
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Table 1 Calculation parameters of the model
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Fig.4 The displacement vectors of the embankment
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Fig.5 The horizontal displacement field of the
embankment(unit: mm)
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Fig.6 The horizontal displacement curves
of the piles’ top under loading
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Fig.7 The axial forces of the piles(unit: N)
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Fig.8 The moment diagram of the piles(unit: N-m)
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Fig.9 Photo and Plan of two-tier piles for the
Embankment(unit: mm)

KA 6.751x107°m

B0 fBREHE
Fig.10 The displacement vectors of the
two-tier-pile embankment

IR

s —3.50x107 m

~-3.00x10° m
~2.50x10m
~2.00x10° m
I -1.50x107 m
B -1.00x10° m

~5.00x10"*m

I 0.00E+00
|

B KPAsE
Fig.11 The horizontal displacement field of the
two-tier-pile embankment

Bl 4.0 mm, /N T [F S S AE T SRS BE R TS
e KACPALAAE 10.0 mm.,
323 BRI 150

p Bl 12 FAPE 13 w0, R TO 432
BT K F] g = 208.3 kPa I, RUHERS B (55
KA SR KRS A5 73 950 0 1.455%10° N T 5.874x



662 b +

b2 2007 4

10PN, B /1 T A B

1—1.455x10* 2—1.803x10°
3—7.210x10° 4—1.138x10*
5—1.881x10° 6—7.296x10°

B2 UHESTY R B R4 ND
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Fig.13 The moment diagram of the
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