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Abstract: The seismic rotating stability analysis of gravity retaining walls is always the hot research spot in geotechnical
engineering. The retaining wall, backfilled soils behind it and front cover soils are taken as a whole system. According to the
upper bound method, assuming that the backfilled soils obey the Mohr-Coulomb criterion, the seismic rotating stability of
gravity retaining walls is studied. Considering the effect of front cover soils for a pure rotational failure mechanism assumed,
formulas are derived to calculate directly the yield acceleration and the inclination of the failure surface. The optimal solution of
the yield acceleration is found. The calculated results are in agreement with the ones obtained by the Mononobe-Okabe method,
and the proposed method is validated. The seismic yield acceleration coefficient k., increases with the increasing height ratio of
front cover soils to backfills (H, /H;). Especially, when the value of H, /H, is greater than 0.15, k., increases rapidly with an
increase in H, /H,. Therefore felicitous increase of front cover soils can improve the seismic rotating stability of retaining walls.

Key words: gravity retaining wall; front cover soil; earthquake; seismic yield acceleration

H £[1

0 3

mﬂ

38 P KP4 7RIy - s H R AR PR AT

PR N T A SR KR AT
39 B 5 R i B AR B N [ B S v B TR e,
B B LI SR S M 2 — o W R s )
TF & #2 A7 Coulomb 1= [k Iy # i Al Rankin - & J) £
W BEA2008FV) | MRS S AP R MR M A, %5
FOTJE T MR U E N P R E M . FEE

TR Mz SR AT = P IRsh Gk, A IR
R REBE LR 5 LI A . EAREAREEIR

E®WE: HXORFEREET LIH (41472245, 41172243); ke
R IEAEMIIY 25 2 H SH  (CDIZR12205501)

Wi HEA: 2014 - 02 - 21

*HIEE



11

oA, A B BRI AR TR E I s R R e b 2145

FH R R 23 A1 b PR B ) £ 58 1) % s s e M EAT T 40
B, A3 B0 PYREFE SR (1) b 5% T BRI B o %) M7=
YRR T RBE s A e Mo AT, AT B A%
TP BN D15 E AR B P 452, i sk L Hb RS S
RN 3o S R 22 4 R AT, AR IX — SR, AR
AR VE VP e A BF ST IL b R D A AREAE
Mononobe-OkabeiZ: o] H T V1 5 = 45 A4 N 4 L 5% 1
& 153 A0, AzadZEHFST T Mononobe-OkabeiZ: 4.
(13 Bl 4 R g 3 A it 1) 28 AR, Barros 4 H T
i SIS ARE G AR RS LR D At
Jiike Ty PIR I PR AT RS, A5 T MR
IR R 3 R S B . kAR 5T
T HERAEH N PRI B R R/ S AR A B Rl
b 03 PR AR A

T E ) AP — e R, BEATH e A —
SE R A e MR Z T S, % E
AP SR v 5, BT L E S TR %
&, A 2N . A TRUR, TR SO RR 2 BT
R R R G R R B R AT AR
O A AT R B

BUR DT I 46K 22 BRI S JE T JC R R B 1)
WS, AR A DB A HERPS BE AT .
Zhang 2L PR R0 E B RS R HLR RS RS Hh
ER N it shAse PEATRIESS, Rk, BEaTiE 1.
wIG I E B VR RS, JHF 3] T IRBDIRES T 1 sl i
IR B 4 72 e A I T 12

ASCER R HUREAE N A R P R IR R sl As e PE T
JEWEFE, KRS IE b PR BT RN G — R R
I AR BR 2 B b B B T AR R AN ) D% 5 P fg
B WERHURAER MBS LRGSR, SET
iR 5 AN A SRR R A B AT e R o B 1)
W%,

1 IEipRE
1.1 BERBIERBIFER

EFRIASCIORECH b, AP HOFE S TC R
-3 b AT B YR RS R R A A A T A B R
B OR L RGTIRK, ZBEDuEsoy, RIS T
AR SAt s @F4KE . BRRrdE L. BRSNS
Ao BEAT GO, H% S 5 R RS 10 [
W OBEETIE L. BRE LR A, )
MEERE BEFEALTE G @I 135 /£ Mohr—Coulomb i
VR ORI, R 204 b PR G IO AR, 5 G AR
BRI, SRR R ARSI (U D) (WD), 4
AN E)

PAREFE SRR 1 R, B LRG3

o S E ORI AP LLG. B LRI
I S AN o N AR R 3 A B PR oHE
i LRGBS I BRI AR . 3
IRV INGEE LIk i SRV PR IT 4R A Stk
(50D (REES), I RT3 R N 5 0 71 i i
IERE . oot BRI, B EH. WEEE Ny, ,
WEEE Sl o, S LI HIEERR A0 6, BRINEERE A v,
W50 Bo K TRB®), i nid ROk i i SR,
Pk LA L o Bl (U #5152 Pk 5o 3
W Gl 2 P ), PR X AR Oh o
AT TR (LG JJ5) RIPE L%

L I

P TFfEL
hE (s, @)
J3 Jr kng § _
khg =
8
= 8 Si-E RS (5)
B> a oA B
N I
B

1 GEREEhARIF AR EY

Fig. 1 Pure rotating failure model for retaining wall
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Fig. 2 Retaining wall and rigid soil slices
1.2 EEH
B2 b PONEETS PAEE — R B ARSI,
P RIS AR P i 4 2 1A AR L R B OC R W ET 3 s .
Vst AL, Ve PRl Ves A P it 1464
KPEEPE o I A S A 3 15 2
V=t =), (1)
cos(f, ~p )
R, 0% OP WIACTLATSA, N Ll HIAK L0605 .
HI TG B A LUA R Bt hi il (J) 5D
¥z, TRAE
- )

o
cos6

B 2 AAAR (1) B3




2146 s + T

2014 4F

- Bwsin(0 - 9) ) 3)
cos@cos(f, —p—9)

Kl 2t O i FARE s (O USRS A
&0, B O mifr TR B, MBERERZIN, O S5
SBIE A 5 Z IA) HR)IE L R R AR U BT 4 TR o Ver R 5%
WL, Vol O RIETE, Vos A O mity 142 I AR XY
I

FH T35 AH 7% SR RN 1] 4 43 2]

coso
Csin(B + @+ +a)

4)

VsQZ

X, oS .
TG R R U T ot it () e,
Vo W7 ) 36 B T4, TR A2

wx
VQ = ’ (5)
sina
A, x O RIEL.
¥l (5 AKX (4) 133
®xcosd
s2 = . o (6)
sinasin(B, + o+ +a)
Vil
0
HitEE% o-o
B
Vas 90°— 6—p+ B
h 90°-f+p+5
(a) k&% (b) RERXRR

3 EEXETEE GER)
Fig. 3 Velocity compatibility of adjacent blocks and velocity
vectors (back of wall)
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Table 1 Comparison between calculated results and those by

Mononobe-Okabe method

H, ) AL Mononobe-Okabe
/m /(° ) /Blcr/(o ) /BZCI/(O ) kcr kcr
0 15 56.2764 — 0.0086 0.0086
0 20 54.5075 — 0.0322 0.0322
0 25 51.8543 — 0.0569 0.0569
0.6 15 56.2764 20.0603 0.0093 0.0093
0.6 20 54.0653 17.4824 0.0330 0.0330
0.6 25 51.8543 15.1759 0.0579 0.0579
1.2 15 56.2764 20.0603 0.0144 0.0144
1.2 20 54.0653 17.4824 0.0390 0.0390
1.2 25 51.4121 15.0402 0.0651 0.0651
1.8 15 55.3920 19.9246 0.0279 0.0279
1.8 20 53.1809 17.3467 0.0549 0.0549
1.8 25 50.5276 14.9045 0.0839 0.0839
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