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Computation of lateral soil pressure on soil nailing wall considering
cohesion force and cut slope angle

MA Ping, QIN Si-qing, SUN Qiang
(Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)
Abstract: Based on the limit equilibrium theory and the hypothesis of planar sliding surface, a formula for calculating the angle
of shear failure was deduced considering cohesion and cut slope angle. It was indicated that there was no relationship among
the angle of sheer failure, the cohesion of soil and the depth. However the angle of shear failure was linearly related with the cut
slope angle and the angle of internal friction of soil. And then a formula was proposed to compute the lateral soil pressure of
soil nailing wall. Finally, it was proved that the formula for the lateral soil pressure could be used to soil nailing walls with

different cut slope angles for both cohesive and noncohesive soils.
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internal friction angle @ of soil
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Fig. 3 Lateral soil pressures with different cut slope angles
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Table 1 Ratio of soil pressures calculated with two methods

m 90° 80° 70° 60° 50° 40°
0 1.00 1.14 1.34 1.62 2.03 2.68
1 1.00 1.28 1.64 2.14 2.84 3.92
2 1.00 1.75 2.66 3.86 5.53 8.05
3 0.98 -43 -10.5 184 293 -45.6
4 0.99 0.23 0.63 1.72 3.19 5.37
5 0.99 0.53 0.02 -0.61 -1.45 -2.68
6 0.99 0.64 0.26 -0.20 -0.81 -1.71
7 1.00 0.70 0.38 0.00 -0.48 -1.20
8 1.00 0.73 0.46 0.13 -0.28 -0.89
9 1.00 0.76 0.51 0.22 0.15 0.68
10 1.00 0.77 0.55 0.28 -0.05 -0.53
11 1.00 0.79 0.57 0.33 0.01 042
12 1.00 0.80 0.59 0.36 0.07 0.33
13 1.00 0.80 0.61 0.39 0.12 026
14 1.00 0.81 0.63 0.42 0.15 020
15 1.00 0.82 0.64 0.44 0.19 -0.15




5512 o, A

5 LB RS ) BSOS BE R TR0 A+ 5T 1891

i Sy EEVEARAN ] o TR, ASREWS 167 o it i 25 B
Fez3h 4 T LA — AN E A AT vl 2R B 2ok 5 AT —
SE BB L T 5 ) T

SR CRRIIES A BRI P ok 54T 8%
0 P 8 R T r AT R B, A AT R
- E 11 N

1 20450 _ 2
i tanﬂ];wn (45°=2) - (12)

SN LR SR R AR A OREY SR P S IS € 8
JEo EETHREI A L AT T, = Cey s ey ABIT L)
TR, 3K (12) RYIHPEEAES L5755
OER, P ARATRCR RO R, X SR TR
AT HE T W, CRFTIEGT S HAR L) KA
Aof AT O R BV AT TR A PR () AT A 1) A T
T WITFESEATT 5 SR BL e -

A A RN W T 24 BT IO A B 90°
I 5 ASSC Ay o ST 0 BT i oSS SRAR AL
AP, ARSI VR RIE S AR RSO A B, £
o LR bRt

5 &

C1) JE TR BT B8 AT i i B » A6
F& LR BOs A B AR L, HESE T 1 A
YIRS 0" (BRI, ST T AT R 1) 4K
TS A BIUINEA# 0 15 L 1R R AT SR
oK, ETBOH S BER L1 N B A M R AR

(2) AILER) L Sy 552 JE AT
A B AT R0 L VST, AMEIER TR,

X A R PG o

Epa s

(1] ZEPU3, Joekifs, i Rms, 5. AL TR vk (M)
A5t MR AL, 1998, 150 - 168, (QIN Si-ging, WAN
Lin-hai, TANG Tian-peng, et al. Optimal design of deep
foundation pit engineering[M]. Beijing: Seismic Press, 1998:
150 - 168. (in Chinese))

[2] JGI120—99 &I Ak by 32 47 £ AR BEL[S]. (JGI120—99
Technical specification for retaining and protection of
building foundation excavation[s]. (in Chinese))

(3] PR, L2 LMY, dbat: 3 H K2 R,

1998: 175 - 188. (CHEN Xi-zhe. Soil mechanics and

foundation[M]. Beijing: Tsinghua University Press, 1998:

175 - 188. (in Chinese))

SEEEYL, AGEM. AR BAE R RS FrE R

Fe Jrak S50, % 4 Ji 2, 2002, 23(1): 17 - 22, (NIAN

[4

Ting-kai, LUAN Mao-tian. Earth pressure computations of
cohesive backfill with inclined surface under surcharge by
limit analysis[J]. Rock and soil Mechanics, 2002, 23(1): 17 -
22, (in Chinese))

(5] #E3C, E #h, Bk, S PERE R NURR s b
IV SN 4 b TR, 2006, 28(5): 650 - 652. (LI
Ju-wen, WANG Chong, LIANG Yong-duo, et al

Computation of earth pressure of cohesive backfill on

of Geotechnical

Engineering, 2006, 28(5): 650 - 652. (in Chinese))

retaining  wall[J]. Chinese Journal





