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Numerical Simulation Analysis on the Mechanical
Behaviour of Oblique-inserted Slab-pile Wall Based
on Soil Arching Effect

QU Juntong' ,HU Wenbin' ,DUAN Zixia> ,ZHANG Zhicong'

(1. School of Architecture and Planning, Yunnan University , Kunming, China, 650504 ;2. Yunnan Yongzhu Con-
struction Survey and Design Co. Ltd ., Baoshan, China, 678000 )

Abstract; Under the five groups of different pile spacing, the soil pressure distribution and the
structure stress conditions of oblique-inserted slab-pile wall were studied. Combined with the actual
project of oblique-inserted slab-pile wall prototype, five finite element models that pile spacing is
respectively 250 mm,300 mm and 350 mm,400 mm and 450 mm were established. The variation
law of post-pile horizontal earth pressure, post-plate horizontal earth pressure, post-plate vertical
earth pressure,post-plate friction of soil arch,the force of pile,the force of plate with five finite el-
ement models were studied. The simulation results show that post-pile earth pressure in Y direction
increases as pile spacing increases gradually at the same depth. Post-plate earth pressure in Y direc-
tion of model plate is influenced by the friction angle of soil, vertical soil arching between plate,
the soil arch effect between pile and other comprehensive factors. The post-plate stress distribution
is nonlinear. And as the depth changes, its influence degree is different. The stress of model plate in
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X direction increases with the increase of pile spacing. The stress which is on both ends of the plate
is larger than the stress which is in the middle of the plate. In summary, with the increase of pile
spacing , post-pile earth pressure in Y direction, stress of pile structure and stress of plate structure

increase gradually.
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Table 1 Input parameters of numerical model

B WAL SEHEBUR/MPa I/ (kg'm )

FRAERY  0.35 20 1 600
RERIME AR 0.25 11 600 540
TREELIEM 0. 18 28 000 1910
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Table 2  Post-pile soil pressure

+ 1R F1/kPa

W/
o i1 &3S i 121 RS [ RE e v [ R 3 v 1 R 3
250 mm 300 mm 350 mm 400 mm 450 mm

60 0.436  0.543  0.631 0.715  0.758
180 1.252 1.343 1. 587 1. 659 1.877
300 1.925  2.187  2.328  2.526  2.654
420 2.587 2.752  2.987  3.236  3.385
540 3.124  3.301 3.525 3.629  3.745
660 3.235 3.402  3.603 3.738  3.895
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