343 5 8 W = + 71 & Vol.43 No.8
2022 4 8 H Rock and Soil Mechanics Aug. 2022

DOI: 10.16285/j.rsm.2021.1826

ZERE NN EERRNS
MR EB L ESIKEFRDE

RAaE 23, HHE 2

(1. PipACIERY MR TR, W) S 6100315 2. PHRACHERY: midlkik it TR A S E fisiie s, U)I AUAl 6100315
3. RGERTT R & B RIE, DY) BRER 611330)

BB B DU MR RS R TS 3280 L 7SR FH K 4% 2k 2% (R BY D AbERAN & BRI 1) 8, 51 N A% A1 B BY 5 B R 5 R 4L
PR IE REBER AR IS gt XU 3 AR AR, JREEF KRB LR AR 5O S REiih, Al T
GRIE RS BUE 7% (ERLIERE b, BT 2 AR RSP S B 035, BT T A4y R AR TR B NIk B s 0 S
MRS E B LR AR R, B T RS AR TR . X A0 e T BR T RE R RS, AR LA AL RS IR
PR AMTEEZ RN R T — k. SR - LA ST WA — 0, ZMPUBTRE R IE R — AN 0, - L BEE A
SRR SINRIRI PR BR R PE R B LR )& R F AU BRI S e, R DO AT B R A XA 2 1 A e
RN AR UESZ R . R N B A BB R BB R R B X R A SR s, E RS ER A
TRTHTE WA . BEE WA B BRSO R AR K . S TR, 1205 VE T e B e £ R
13, BT R E) LR S SEYI & RAF, & 70 AR A R 5 20 10%F0 7%

XK OB W WIMERSERE FshEES KFE&E: KBTS AR

FESHKE: TU431 SCERPR IR : A XEHS: 1000—7598 (2022) 08—2263— 14

Static and seismic active earth pressure on rigid retaining walls based on
horizontal slice method considering shear forces on interslice

CHEN Bai-ji" %3, XIAO Shi-guo?
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3. Dayi Archives Bureau, Chengdu, Sichuan 611330, China)

Abstract: In view of the existing unreasonable assumption on interslice shear forces involved in the horizontal slice limit equilibrium
method for active earth pressure on rigid retaining walls, a mobilized coefficient of the interslice shear strength of the soil is proposed
and its development mode is assumed to be 3 types of function including sine, linear, and hyperbolic patterns. A series of statistical
values of the coefficient is given based on a great number of model test and in-situ observed results of the earth pressure. Further,
static and seismic active earth pressure on rigid retaining walls can be determined using the horizontal slice method and pseudo-static
approach with rationally considering the shear forces on interslice. Planar and log-spiral modes of potential slip surfaces of the
retained soil are involved in the proposed method, which takes into account wall configuration, soil properties as well as external
loads. It is found that the mobilized coefficient is not usually zero in the condition that wall-soil friction angle is equal to soil internal
frictional angle or half of it, and the coefficient is greatly influenced by the wall-soil friction angle. The hyperbolic profile of the
mobilized coefficient for wall translation and the sine mode for wall rotation about its heel are recommended because that the
introduction of the mobilized coefficient can make the application points of the resultant of the active earth pressure relatively
approach to the measured values. Internal friction angle of the soil, wall-soil cohesion, and vertical seismic factor have little effect on
the application point of the resultant, while the soil cohesion, dip angle of the soil top surface, wall back inclination, wall-soil friction
angle, and horizontal seismic factor have a greater influence. Some examples show that calculation results including the resultant and
its application point of the active earth pressure using the proposed method are in good agreement with those monitored, and the
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maximum errors are less than about 10% and 7%, respectively.

Keywords: rigid retaining walls; active earth pressure; horizontal slice method; interslice shear forces; distribution mode
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Table 2 Empirical values of coefficient 4, under planar
slip surface of the retained soil
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Table 3 Empirical values of coefficient 4, under log-spiral
slip surface of the retained soil
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Table 4 Resultants and application points of active earth
pressure using various methods in example 1

- &1 AAXRZE 5 MRHRZE
/N-m") /% /%
S 170.00 - 0.397 -
FEA 309.05 81.80 0.330 -16.9
W 245.04  44.10 0.250 -37.0
PR B 4533 161.00 -5.30 0.400 1.5
KT G 165.20 -2.80 0.370 -6.8
A7 GHEURTED  162.70 -4.29 0.360 9.6
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Table S Resultants of active earth pressure using various
methods in example 2
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methods in example 3
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