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Abstract

The soil arching effect is the prerequisite for the anti-slide pile to play the supporting role. Pile
space is closely related to the soil arching behind piles. However, previous studies rarely consi-
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dered the friction soil arching effect between piles and regarded the axis stress uniformly distri-
buted. Considering end-bearing soil arching and friction soil arching simultaneously, a new me-
thod was proposed to calculate the reasonable pile spacing. The said method considered the gen-
eral shear failure and the yielding failure of these two soil arching. The yielding stress of inner-edge
point and outer-edge point at arch-foot of the end-bearing soil arching were taken into considera-
tion respectively. Based on the ultimate balance theory, the controlling equations of pile spacing
were established. The case study showed that the method in this research conforms better to
practice compared to previous researches. Finally, the ratio of the ultimate bearing capacity of the
two soil arches was deduced according to the formulas in this research.
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Figure 1. Diagram of soil arching effect
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Figure 2. Diagram of force in stable compression zone. (a) Actual force in stable zone; (b) Simplified force in stable zone
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Figure 3. Force analysis of friction soil arching

B 3. BEEEHZhoMm

HT 5 0 T 25 A T

41 x*
y=—35
|

2

X,

8f,

pl

YZ :7

€]

@

®)

HIHE 2R TR Al B /N T BEL A 6 T BRI EE S 4, DABLRI AR IO R D d2
A, G REBANRIBII ANE - LR, SOOWE - AT R, W 4 PrR. diE R LR

VAR DIECE

X,tand +ca=Y,

(4)

o o M - HAEART R BES R, TSI AR A B A o 1L IR IUE . KT RE(Q2)MIT FEG) AR T 72 (4)

EP ’ m"/fgfl
2
ita\n5+ca:£I (5)
f, 2
AT 45°+6/2
+
i3 /\ﬁle
v X
Sy = S
Figure 4. Force of friction soil arch foot
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Figure 5. Force analysis of end-bearing soil arching
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Figure 6. Stress state at the arch foot. (a) Axial stress distribution at the arch foot; (b) Stress state of point A; (c) Stress state

of point B
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Figure 7. Compression zone of end-bearing soil arch foot
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Table 1. Calculation results of pile spacing for some studies
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Figure 8. The relationship between pile space and various parameters
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