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Methods for determining rational spacing between anti-slide piles
considering soil arching effects
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Abstract: The soil arching effect is required to ensure the adjacent pertaining or anti-sliding piles to work safely and
cost-efficiently in landslide engineering. However, the formation and destruction of soil arch is mainly determined by rational
arrangement of pile spacing. Firstly, based on many studies on soil arching effects of piles, the skewback position, shape and
axial equations of soil arch are analyzed to establish a rational soil arching model. Then, a formula for rational spacing between
circular anti-slide piles is obtained combined with shear strength conditions on pile-soil interface and soil. Finally, based on an
engineering project, the effects of several parameters on the rational pile spacing are analyzed, such as internal friction angle,

parameters on the pile-soil interface and pile diameter. The result shows that the spacing increases with the increase of these

parameters, whilst these effects will be weakened with the increasing landslide thrust.
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Fig. 1 Stress analysis on pile-soil interface
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Fig. 2 Calculation of soil arch between piles

2 HEB|RERYFHZE

Sy BT AT A SCR™ ™, 2 A5 B A 1) - P
IR RES A OB S IR A s @182
i ST RO 1) B K TR BR BTN ;- @) L HE P
BYN )R TFPUBysmEE . TP dE s m Aok, 3t
558 JRE T NI B2 A2 DAL L e AR s i e 0, ELBE S ik
[i] J R A TR P IR SRR LA, AT 2T R R
BltEit. Bk, T HER 32 B drbt b A oA 1
PEABIDIBIR SR o AT N FRBIR A5 T
S5 L UATREAE HE 3 TR P A PR A () BE 5501
2.1 EXEE

TR AR LR bE AR EAE T %, A
a8, AR S BL R BE

C1) AR i) = A P e R, g 3 30 1 1
BRI

(2) PuEbE RIS, HEA SR R,
A0 I AR AR R AR S RS T AR
PUEHE NI, e AP RS R %

(3) 4L PR IR T b 1% B 734950 43 A7 5



18 s + T

2015 4F

C4) b4ty R0 BE B il 1D S8 N R A
Mohr—Coulomb £,
2.2 R HEfh SR E A S IR
WA 1 A e BE 36, e K TN A
Gy BERATTR BB 28, WA By C
ST IE N 3 RS 9 55K A8 3 56 s
o, =0,c08f3 ,
T=0,sinf . }
AEBE LB fh SR AN 2 R AR, By CRUN 2
T <o, tang, +c¢, BURFIRES DI 15
T=0, tang, +c, , 3)
L, o e BN s AR D), S
TR SH T TR AR TR T Rigeer 28

R = G o_ tan ¢,
M e tang

Beara (2) ~ (4) I HIE A+ ey )
BN AR R 2 0 Rk xR F
R ¢

inter

2)

(4)

)

o

°" sin f — R, tangp cos B
2.3 HElE T HEEYSTIARER

THE R AR BT DI, T R AR R A B )
SRPE, LRI S K N A 450 +9 /2,
AP ER B S HN, AR AR IR R R KA )
YER, B R0 Ar B A% 20 5 SR k. BRI,
LTS AR B S e R R e Y T s
F 18, A7 Hr L BRSO IS ] 2200 R - ) SORAPE AT
BN A HEIT AL T ) 2 PRSI IR 3 s B
1) 5% Hs B 2R [543 A B D7) 18 AL 8 S g 1100 o

T @%@"
N
&
N
’K})
&
e — o 90° +¢
C . )
' &,
\
)
? A
0 % Dmax O

3 BRZERRESEEEN

Fig. 3 Mohr—Coulomb failure criterion
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Fig. 4 Geometric characteristics of soil arch
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