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Abstract: The inclined long short composite pile has the advantages of good deformation control ability and
low cost. Currently, there are limited studies on this aspect and understanding of its working mechanism is
still lacking. In view of this, through the model test and numerical method, the deformation and
mechanical characteristics of long and short inclined piles under different inclination and pile length
combinations during excavation are studied, and then the working mechanism is discussed. The results
show that: For inclined long short composite piles, the supporting effect is directly proportional to the
inclination angle and inversely proportional to the pile length of row piles, and the influence of inclination
angle is the greatest, followed by the pile length; When the total pile length is fixed and the short pile meets a

certain embedded depth, the inclination angle has a critical value. When the inclination angle is less than the critical
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value, the optimal pile length distribution is affected by the inclination angle. When the inclination angle is greater

than the critical value, the longer the inclined pile, the better the supporting effect,

Keywords: foundation pit excavation; inclined long short composite pile; displacement of soil and supporting

structure; pile bending moment
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Table 1 Overview of experimental design
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Fig. 1 Schematic diagram of foundation pit
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Table 2 Physical and mechanical parameters of test sand
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Fig. 4 Particle size distribution curve
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Fig. 6 Lateral displacement curve of crown beam
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Fig. 7 Surface subsidence results
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Comparison curves of pile bending moment
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supporting structure under different excavation depth
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Table 7 Maximum bending moment of inclined pile above

excavation surface of foundation pit
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Fig. 12 Pile bending moment at different excavation depths
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Table 9 Maximum bending moment of inclined pile under
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Table 8 Maximum bending moment of straight pile above
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Table 10 Maximum bending moment of straight pile under

excavation surface of foundation pit

e 54/ (kN » m)
Iz Tz 254 /kN » m
WEE/m cpl-1 CcDl2 (D2l (D22 (D31 CD3-2 R fm o } : " :
AE/m cpl-1 D2 €Dl (D22 CD3-1 (D32
9.6 217 200 218 199 209 200
9.6 56 165 65 181 77
[~ 1~
10.8 201 274 201 275 278 275 o8 " - o v 126
12 388 379 379 365 12 05 60 158 105
13.2 522 13.2




% 4 M

ERI, F AT T A KA LG40 2 ) RIBHHE 43

AR ALY 25 AR (LRI h 26 7~3R 10 AT

DAEFFFZ T LA Bl TF 2 08 B A9 58 s R
L) fe RS REAELIE N s 7E T2 AT S Bl T2 TR
JEE BR300 ARHE LA e O SR L S 3 s s/
2 TH] [0 FE T2 I — DAL B th 32 TR o RS2 i

2) AR R 20 v B A 3 K R
A R fe RS AR A Sl N R s HOTAZ I LT
A . IZATE SRR T R 258 T AT
Uialies

3LESF AR, Bt 5 (AR A9 1 L REBE L L
PR B R A AR S 0/ R 35 HLOT 20 LT A2 4k
e

13 S AN R A 7 BC I AR A B 2558

HE B 25/ (kN-m) HE B 25/ (kN-m)
300-200-100 0_100 200 300 400 390200100 0_100 200 300 400
2f 2F \
4 4l \ S
E6f E6f
£ £
K gt % 8F
2 Zo
10F 7
ok —o— CDI-1(RHHE) Lk //// —o— CDI-1(FiAE)
—o— CD1-2(Hik) C —o— CD1-2(EiHE)
—o— CD1-3(RHIE) 14k \ Ny o CD1-3(HAY)
14r —=— CD1-2(RHE) we —e— CD1-2(FL4)
¥ —e— CD2-2(RHik) —e— CD2-2(HAHE)
16} CD3-2(RHiE) 6r CD3-2(FiAE)
(a) FHEGFZIREE10.8 m) (b) EHEGFIZIREE10.8 m)

B 13 AEHERKS RS Z5E
Fig. 13 Bending moment of pile body with different
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