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Abstract: Considering the rotation of the principal stresses, new formulae for seismic active pressures on rigid retaining walls
under rotation about top (RT mode) are derived by the pseudo—static method. Through the rotation model, the calculation of
seismic active earth pressures by the pseudo-static method is transforming into that of static active earth pressures, and the
seismic active rupture angle is obtained by means of the Coulomb earth pressure theory. According to the Mohr stress circle and
the improved circular arc trajectory of the minor principal stresses being a circular arch, the coefficients of the lateral seismic
active earth pressures and the horizontal interfacial frictions are proposed under RT mode. Then based on the force equilibrium
of the differential sliding backfill element, the formula for the seismic active earth pressures on the rigid retaining wall under
rotation about top is obtained. Moreover, the effects of influence parameters on the seismic active rupture angle, lateral seismic
active earth pressure and its coefficient, horizontal interfacial friction coefficient, resultant of the seismic active earth pressure
and height of its application are discussed. And comparisons of the predicted values by the proposed method and other methods
are carried out as well as model tests, and it is shown that the proposed method is more reasonable and effective than other

methods.
Key words: principal stress rotation; rigid retaining wall; rotation about wall top; seismic active earth pressure; seismic active

rupture angle; pseudo-static method
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Fig. 1 Principal stresses of sliding backfill under seismic load

2 WEFLENDH
2.1 ZHEE

W Ja T AR RN B AR T K, NIPERS £
WS EE . EHES) IR, BARGEE T
T3 RS B — e AR AR, B S AR E R 1 BR
5K AAR g 1 BC AT, HN &N
LAk ABC fEREY Botihn 7 L7y Wk e b e E
ERy, WEEMNe, BELZEBEEMANG

K1 AR ERIRGL R 1 s LR Ee R, ek
I JTIRGL T PR F ()2 AR, AR T gt
Y1671 pg(l—k,)/ cosn F A5 HE S5 MHAES,
LEREEES VS

SCHR[12, I3]RcThthaE ST T et £ LA, ok
AR R B T O R, JF AR T ey
- BERE R R £ 5] E RS BEANRE 5 A K IR A ) 2
A, TEFRTR A, XEM R 4R Mt
R R IR, AR KT RTRE LM AR SR AT
KEZR, PRI LRE I ek SRSEIXT 5 77 i)
RRAER 1A, S SO R LR R A b 3 3
ISR “Hea))”. AR IZTTE, SePui i B Bk i £ e
R EA Ry AR, B 2 B $EhEEm
EEAHEEHE, EEWMA ANy, LA



1500 H O+ T OB % M

2018 4F

pg(l—k,)/cosn I SE I MES. MiE, AliZ
Fi R b A TR, Hod, 85 H = H cosny
THIEE y =y (1—k,)/cosy -

2 MEENRAR AT EIER

Fig. 2 Computational model for seismic active rupture angle
2.2 MEREHHHA
MAESHIE AR R, HHRIRZER LR
IR PR E3h A g, B
g (=k)yH’ cos(B’'~m)sin(' - ¢) . 6)
2cosnsin(f'—n)cos(B'—p -5 —-1n)
B=p+n . (6)
A, B LR ER S5 I RE AR
H1 (5D, (6) AIAREA AR T Eh R
B=p"~-n
= arctan{tan((p - n)[l + \/1 +cot(¢+5)cot(p —n)}} o

(7)
T
T 7
. =4
W, \\
146\”95 "i B .
7y
B ) IQ":’ O3 \\6 o o
) & ow o 3 O, L}
[N 25 B
[‘?Ilﬁ 25
D
%
T

(m\ O'sz
o
1
|

o N s N o T
2 s D— & D

Ty )
Ov2
Ovl| v

(b) (e)
3 IBBIEALENEA
Fig. 3 Stresses of sliding backfill
2.3 BRRISEABKNSH
TR 2 AT SR R 32 827 1R 5K 58 AT (E BE
IRBARR R HR, W 3 () FiR, WEMY EETY

ALV IR T AL 32 B BL ol an &l 3 (b)) it

No
TR W /2 3 B L KR

0, =0,c08’ @ +o,sin"a o (8)
R e 20 G = e e TR R ) AP
o, =0,sin"a+0c,co8’a o )

A o NI LEPAER AR EN WM, o,
oy WANERR BN ER T
7KV ] T LT L PR BT N )

=" %2 s (10)
AP, WIS IE R 2 BT AL B KR
o, =0,co8’ a, +o,sin’a, (11)
BRI 24T AR R 1 AL B 7 5 3
7, =0,tand ; (12)
Q=El:%2§£; (13)
BRI 2T T AL 2 BN )
o = T, :(Gl—aé)coszgo ; (13)
tan @ 2sing
TER 3 24 T AR 1 AL 10 3 7 D e #8700
T o 1 sind
o, :Z+E+Earccossin(o ) (15)
=7+ (16)

HIE 1 AR LATR R, AT RS I = AR A 2R T
LIPS IS ESY SR TTEIDS S P

s T
o =—+f-a,=———+pf . 17
52ﬁ542ﬂ (17)

TR LA T EA 3 M. BEELIE
(Handy" "\ # i 2D B9 (Cai 21, Arghe>)
FPOYILET (Zhou 2P Goel 25271, 4 +-KE L HL 1T
TR ERE SN, BRI E AR, 5 LA BL A
ot L ZRE A B3 S, Mot t R Y R
1, BES LER TR R A . 1+ (17D ']
PAS R o, <90° 5 FABRE /N T Bl e 1282y — B
GO A R T G NI ST Vs it I G e e
RGO HRE AR A B )2 00 5 RT BT
Jelk BRI BTN ) 2 AT [ A A AT i 2 4 U
RELK RT B HIRER 2 Rl ABGE /N 32 8 i e
LW BUA L, BB R, IBAMRAER 1,
A
dx=Rsinada (18)

o = arccos (cos o, — %) o (19)

N dy (92 I 58 AT B 25



8 1

FREEHE, S5 RT BCF % R N (e O WIE s i 3 45 ) 1501

L= R(\/§+cos o, +cosa,) o (20)
dG=y(H —y)cot fdy - (21)
2.4 WRENTEHRY
VEFTER B oy 2 _ERr 3R 15 N 8
2

(1-k, )(cos3 a, +cos’ as+2J
1-

L
Iovdx

o, =——=0,
L

’

3(cosaW +cosa, +\/§)

(22)
ok,

oy _l-sing

k, = (23)

o, l+sing
PRSI AT RT ARDL N I s F7i 15
Bioe R KT8 7y, /P

L
J.rdx o, (1- ka)(\/f —sin’ a, —sin’ awj

0

= = o (24
BT 3(\/5+cosaw +cosas) -
WREESME ) B o, Mo, BELE, R

P 2O _ (cos’ a, +k,sin’a,) .25

o U"kJ(COS3aW-+COS3aS+£2J
3(cosa,, +cosa, +/2)
Kot + 2 () BEEE R4 tang’  t, Fl o, IILL
fa, B

tan @' =

Ta

av

¢! —ka)(\/zE —sin’ o, —sin’ awj

3(+/2 + cos a, +cosa,)—(1— k,d)(cos3 a, +cos’ a, + \/ZEJ

(26)

A o KT RT R (8 BE A

HERAAXFE: H5=0Hn=0, BRHPHHE
AR iR AR G TS B HOGH, AR IK
) B, tang'=0, k,, =k, .
2.5 MWREREED

TEVRIE y RERITE RS A N, BU—0h dy HIZK-F
IR, W 4 FR, JuRiE RT B 35 +
3 B3 A AR AT AR Y

BN R KV T [, 15
o, +7 cot B+t cotf—k y(H — y)cotf —
dr,
dy

(H-y) cotf-o,=0 (27)

Ta

dy

Ta+dza
Oay+doay ‘
{

L

4 MLEBLE LN
Fig. 4 Stresses on differential sliding backfill element

FENL R TR T 17 (T, 15

T, +(H—y)dcav cotf+7, +0o cotf—
dy
(=k)y(H=y)cotf-o,cotf=0 , (28)
/\[:l:l’
T, =0, tand ,
T, =0, tan¢g ,
29
o, zkawo-av ’ ( )
7, =0, tang’ .
il (27) ~ (29), BFFF|
0w A By (30)
dy H-y
i,
A=k, tanﬁCOS(p c.os(ﬁ—go—5) e
cosdsin(B - —¢")
=28 _[(1-k,)sin(B - ) + k, cos(B - )] - (32)
sin(ff - —¢")

X2t (30) 4, fiERfe

yB(H —y) (4-1)
=L L C(H - ,
o, = S +CH =) (33)
X, C RS HE
LR FE L y=0, o, =0fRARX (33) &
c=Br_pyea (34)

2-4
B (34) ARAFN (33) 153

B N
o, =By [(Hoy . (39)
A-2| H H

H (29). (35) ATLMREKP3) 5770 A

O-w:kawo-av
(4-1)
i yHB[H—y_(H—yj } e
A-2| H H
X (36) gy, HIRREPKFEh LR &)
i yH® B
EhZIGWdkaaWT; o (37



1502 H O+ T OB % M

2018 4F

B (37) AL E & TN
E, k., yH'B
cosé cosS 2 A
¥ 3D, (32) AR (38) 145
£ - (I-k)yH sin(B+n-9) (39)
2cosntan fcos(f —¢p —90)
850 (6) AN (5) FFERT4F0 (39), Mttt
R 1A SCHARHE T (0 IR L
0 (360 AR AKF3) i Dot BB 0 2 25
N

E, = (38)

H 3
yH’B

M=o (H-y)dy=k o 40
-0[ o y)dy M 3(A4+1) (40)

A (400 LA (37) WSS SMER AL E IR
KIIPEE AN
_M _H 24

o 41
E, 3 A+l “h
%5=OHUZOH¢1 ﬁﬁﬁl‘l:l! I)_I\IJ
pet (42)
3

AR FEARSNPROLTS, BRI E. o6,
SRR, A 6 & 0 IR R B RS AR
1/3 Kimdl, X5 M 2RISR A IE

3 EIEMIE

RIS ARERE AT, B SaE TR (36) it
2P RT B0 FHE RS RS040, FHAI5KK
WAER] RSP YR AU LR S Sherif 2P
RT #EX N A4Rsh & S EHR AT 0 . BTSN
0=363", 5=¢/3, k =026, k, =0.

owl (7H)
0 0.1 02 03 04
— : ; ,
\ SN
\ ~
. ~
02} N
. N
\ - , 9=393°
04t N | 6=003
\om | k=026
= k ) k=0
= | y
0.6 \ ,
7/
‘\//
0.8} //“ 2’;‘171_?23
. , .
N %i!!!l{“ﬁ 23]
ol e ipmaEPY(RT)

5 MREENMLENSHIERSHEILL
Fig. 5 Comparison of lateral seismic active earth pressures by
theoretical formulae and test results
HIF 5 ATLUE Y, ASCR AR R 5ikah &
IRI I TR RS B RT AU £ LK1
AR ARAE . RACCEPYE LR I3 B S T

HWRRIIMERT,  BE R AR I T 25 A SR b =
EB ARSI, HHRFET N I UL LA
s, HEB IS E B A L. SR
AP B8 3 B R S R S T AEB 1 % R RT
A E gtk AaX, EHRED TN
P BRI, TS AR A A
BB K X PR ELE AR5 5 1R S B A AR BN 7
ARG WS HIRYIS 4, s3T5 A
Y s rp e g B A, AR T ARSI
A,

4 S
4.1 WEEEHA SN

K6, 740 THRIER (7) B3KHE s
FARE N R R o, BELIRBEEES S . KT HUE REk,
FRE R Rk, ARG T2

L
60 I
-
50\\\\\

o

\: L —»— ¢=20°
Q\30 @ =20
—— ¢=30°

—o— p=40° 5=10°

10 —e— p=45° klky=1/3

0 005 0.10 0.15 020 025 030 035 040
kll

Elo6 BHEL Flo KU
Fig. 6 Effects of horizontal seismic coefficient on S under

different ¢

0 005 010 015 020 025 030 035 040
kv
7 pREL FN5 ML
Fig. 7 Effects of vertical seismic coefficient on 3 under different
1)

B 6, 7 WTLVE N, HRFIBRABENT
n/4+@/2 . WRABEE o 3G KK, MkEE s 1)
BERGEAAER AL IB N, ABRE SRR o IOAALIREE K Tl &



8 1

FREEHE, S5 RT BCF % R N (e O WIE s i 3 45 ) 1503

AR, HZBEE o FIAKIAZ K, R M)
HEORMR B BB/ . ] LR R, MR Bl 3 A o)
A k, Ak, O3RN -
4.2 MEEHMEDRE S

Kl 8~11 45 THRHEN (25) 18RI HLE 3= 3]
B REE N B o , SRR BRI S, KTHLE
FE ke, PR LI RE Rk, AR £

050 r —*—¢=25° —— @=30° 519=1/3
—A—(=35° —x— (=40° kvlky=1/3
0.45 o Py Py 'Y 'y Iy
0.40 |
NS
s 035
<
0.30 & * * * * * & —aA
0.25 ™ 2 " x
0.20 L L L L L L | )
0 005 010 015 020 025 030 035 040

kh
8 k,, FEk, Fo BN

Fig. 8 Effects of horizontal seismic coefficient on k,, under

different ¢
029 1
—*— 5=0° —&— 5=10°
o _age ¢=40°
028 —o—5=20 —e— 5=30 ok =173
) B P PR )
027 | . -
E 026
. -
0.25 s
———%
0.24 ! L ! L ! L ! J
0 005 010 015 020 025 030 035 040

kll

9 k, BEk, F5HITL

Fig. 9 Effects of horizontal seismic coefficient on k,, under

different &
0451 —e—gp=30° ——9=35°  §5/9=1/3
040 L  —a— p=40° —x—gp=45° k=04
Py 'y Iy 4_—.———‘.

0.35 +
030 ——*
&

0.25 " - - & & * 4

0_20 * kvl X -

0.15 1 1 1 1 1 1 1 |

0 005 010 015 020 025 030 035 040

ky
10 k, Bk 0o BOTZE(L
Fig. 10 Effects of vertical seismic coefficient on k,, under
different ¢

TP 8~11 AT LUAHL, RT AT 3 3 & /)
RHk,,, BHEIRAAERH T80 1577 BBk, A k1
I 1 58k, Wi 2 0] IF Bk, WA @ BOIEKIMTED ,
HBEE & L k, KGR, Tk &, (K,

ke, FEUkNEIE R . M BT 45° BF, Toi k, Ak, G
A4k, k,, FMEJLPORFERRE AL B 5 IR,
Je, VT RO 2 9, 422 25 38

0.28

0271 ’—_‘___‘/‘___‘_’——0"‘/./‘

—a— §=10° p=40°
—e— 5=30° ky=0.4

v —— 5200
5026 - _ 5=20°

0.25 |

/
= A A ) M

0.24

010 015 020 025 030 035 040
kl\

1Mk, Bk F1s L

Fig. 11 Effects of vertical seismic coefficient on £,, under

0 0.05

different §
4.3 KERTLREEEZBRB T
AL (260 AT LIRS0 4 2 ) BE R 2
tang's @, &, k LAk X tane’ BI5ZM UL 12,
K13,

025
022 |
0.19 |

_ 016

S —e— iy lky=0

5 013 o kylky=1/3
o0 —a— kelhy =172

k=02  —o— kylk,=2/3

0.07 ¢

—w— kvlky=1

Slp=1/3

15 20 25 30 35 20 e
21 )
12 tang' FEo Mk, /&, BT
Fig. 12 Effects of internal friction angle on tan¢’' under
different k /k,
028 ¢
0.25

0.22

s 0.19 —— ku/ky=0
5 —o— kylky,=0.05
016 I k/k=0.10
013 b —*— k/k=0.15 9=40°
—o— kylky=0.20 kvl k=213
0.10 s . ! . . ) ) ,

0 5 10 15 20 25 30 35 40
51 (°)
13 tang' B S Ak, BIZE{L
Fig. 13 Effects of wall-soil friction angle on tan¢’ under
different £k,

ML 12 ATLAE R, B A EEE M o AN 15° 3900
F45° , RHME R L M L BNE 0, KPR
J2 ) BE 5 528 tan o HOMELAN 0.05 B9 /M %2 0.24. AAJET 13



1504 H O+ T OB % M

2018 4F

AUUER], BER LEEMS N0 IR e, KT
B RE kO BEINZE 0.2, JKPIT L ) BEHE R4
tang’ MM 0275 W/N%E 012, HAzEz /T
tang = tan 40° =0.84, LA 12, 13 WA DL A H,
Tk, 2AR kX tan o (IR0 TR B S2 M 4K .
4.4 WEFHMTEINSH

iR 2 B A R 7 7E B ES B2 A BE P BE R A
¢, WEEEMS, KVHE RE L FREHE R
k, BAAL 26 W] 14~17,

ol (VH)
0 01 02 03 04 05

T T T T 1
02+ §/9=1/3
Fy=0.2
vl k=213
04+
z
=
0.6 -
—e— ¢=20°
08 —o— p=25°
—a— P=30°
—o— ¥=35°
1.0 —— P=40°

14 WBEHLE N 0 9575

Fig. 14 Distribution of seismic active earth pressure with ¢

owl (VH)
0 0.1 0.2 03 04
02+
—e— 5=0°
—— §=5°
04 —a—5=10°
= —o—5=15°
= a0y
06 L —»— 5=20
——5=25°
P=30°
0.8 k=02
kel k=213
10l

15 MRENTESME s DT

Fig. 15 Distribution of seismic active earth pressure with &

owl (YH)
0 01 02 03 04
02 b
04 -
p=30°
=
g 5=10°
06 - -
Kool ky=213 ko
—o— ky=0.05
08 - —a— /=0.10
—o— =015
10 k=02

16 MRENTESME &, 95

Fig. 16 Distribution of seismic active earth pressure with £,

owl (VH)
0 0.1 0.2 03 04

02
— kv/k1,=0

—o— kylky=1/3
| —a— /=172
—%— ky/ky=2/3
0.6  —o— kv/ky=1

04

YIH

08 1 9=30°

5=10°
k=02

104

17 MwREETENRE L,/ k, 8957

Fig. 17 Distribution of seismic active earth pressure with & /k,

M 14~ 17 ATLUR I, b E N - 75 K86 43 £
ezt et 1 S ot P Y E A3 SN RIEY S (K
frh EHE, 3% 5 Sherif ZP'LL J Ishibashi 25f) RT 45
U B R DL R B) & I e 45 10— B WA
14, 15 TG, M= M 070 6 o Al s FHE
KREJNES, o, [ (yH) ZBAHTZFIH AL BRI TR
BRI g8 T, AHE ] LU o 5 A 1 52
WA BRI . B 16, 17 AIRL, kK, HBREM L
JE IR AR ), T HBEE RS AR, 5K
AR 25, o / (v H ) 224 AN G BR il T T F
0 EE T DA T R B &, 3SR 2
7 SRR kS, AERE R B, 9N EE AR EE AR
WA XS Tk, ke XS RIS EE K. MK 14~
17387 LU, 2 - 0 i ds KB AE £ 08 _EAAE
R b o 0 &, k Rk HOHIKTIFHE .
4.5 WRENMENDENERARSESH

RN (41> LSRG HE F 3% J1E J11EH
MEE. KA, 6, k LKk, T wHKZLIE
18, 19 ffiR.

075
——ly=0

070 - —s— k,=0.03

—e— k;,=0.05 §=10°

0.65 |- kelky=1/3

—— y,=0.1
060 - —e—y=0.15

Toss| k=02

050

0.45

0.40

23 25 27 29 31 33 35 37 39 41 43 45
P ()
18 RENMENER SSERE o A k, I
Fig. 18 Change of height of application of lateral seismic active

earth pressure with ¢ under different £,



55 8 Y] FREEHE, S5 RT BCF % R N (e O WIE s i 3 45 ) 1505

0.60 r —o— ky/k,=0
—%— ky/ky=1/3

| —— ky/ky=1/2

| —— kvlhky=2/3
—— kv/ky=1

§=30°
k=02

1 1 1
0 01 02 03 04 05 06 07 08 09 10
5lp

19 SRENMENIER SBERE /0 Tk, /K,

Fig. 19 Change of height of application of lateral seismic active

earth pressure with §/¢ under different & /k,

ME 18, 19 ATLAE Y, RT BT )RR 3250
MR FVE R EEAR 2 KT 173 B, X5 KEHIR
JRR LL R AR R B ) 45 RAEARW) 510, B 18 W]
F, & VER R BIREE o Ak, (36 KRR 1
RIS, HBEAE K K n 7B g hn. b
K19 "R BEE k, ISR, AR AR AR AN
e f£8/9>0 90, & AEHRmERE s K
MEE T 5, 26/ <0.9 0, HHZERH R, Xt
AR LR R I IERATES 6/9> 09 [
T, BPUAASCA S L5 m e — MEfm, mfeix
P L B b A AN T BE AR IS .

5 & i

(1) EHURERE P - S AT LR 7 3%, PR )
FPR LT 3 3£ JE ) AR A HT T B SR o R
FF IR A, 7R KRRRE L T S AR
R RRHO S Ze e . R BCHERY RT BEE R /N 152 4780
L, HAETHE T R R A BT SRR,
75 JE A T T R 52 3%

(2) AW R, AR RS B L
S SADANILY AT € LY 2)spTE - v o= 1]
WKL WELIE A LR S8 AU T
EFIALE (B, 45 BRITIX 4 FhSEO R LR
T AT BRI, Hodr, MR TR B S B
¥, KT HE REO SR IR AT B0 B 2
T8 PR B 1, B 10 P PR SER A4 3 FL BRI Ay
BE,

(3) A T — R S T 7 i
g, SR ML, AR S K & R
FERE R, IESIbE TR SR

SEH

[1] OKABE S. General theory of earth pressure[J]. Journal of the

Japanese society of Civil Engineers, 1926, 12(1): 123 - 134.

[2] MONONOBE N, MATSUO H. On the determination of earth
pressure during earthquakes[C]/ Proceedings of the World
Engineering Conference. Tokyo, 1929: 179 - 187.

[3] SHERIF M A, FANG Y S. Dynamic earth pressure on walls
rotation about top[J]. Soils and Foundations, 1984, 24(4): 109
- 117.

[4] ISHIBASHI I, FANG Y S. Dynamic earth pressures with
different wall movement modes[J]. Soils and Foundations,
1987, 27(4): 11 - 22.

[5S] KHOSRAVI M H, PIPATPONGSA T, TAKEMURA 1.
Experimental analysis of earth pressure against rigid retaining
walls under translation mode[J]. Géotechnique, 2013, 63(12):
1020 - 1028.

[6] CHOUDHURY D, SINGH S. New approach for estimation
of static and seismicactive earth pressure[J]. Geotechnical
and Geological Engineering, 2006, 24: 117 - 127.

[7] CALTABIANO S, CASCONE E, & MAUGERI M. Static
and seismic limit equilibrium analysis of sliding retaining
walls under different surcharge conditions[J]. Soil Dynamics
and Earthquake Engineering, 2012, 37(6): 38 - 55.

[8] ISKANDER M, CHEN Z, OMIDVAR M, et al. Active static
and seismic earth pressure for c—¢ soils[J]. Soils and
Foundations, 2013, 53: 639 - 652.

[91 GHOSH S, DEBNATH C. Pseudo-static analysis of
reinforced earth retaining wall considering non-linear failure
surface[J]. Geotechnical and Geological Engineering, 2016,
34(4): 981 - 990.

[10] PR35, B RAk, RMRIE, &5 MR SN K K- R o i
R B A1%, 2010, 29(12): 2581 - 2591, (LIN Yu-liang,
YANG Guo-lin, ZHAO Lian-heng, et al. Horizontal slices
analysis method for seismic earthpressure calculation[J].
Rock and Soil Mechanics, 2010, 29(12): 2581 - 2591. (in
Chinese))

(117 #h 53 RESFAF T RS T3 ) I A i 48—k
[]. A171%, 2012, 33(1): 255 - 261. (SUN Yong. Unified
solution of seismic active earth pressure and its distribution
on a retaining wall[J]. Rock and Soil Mechanics, 2012, 33(1):
255 - 261. (in Chinese))

[12] SKEFRE. MRS T3 5 3 2h ) Lo A B o #r
W AL S, 2014, 35(2): 334 - 338. (ZHANG
Guo-xiang. New analysis method of seismic active earth
pressure and its distribution on a retaining wall[J]. Rock and

Soil Mechanics, 2014, 35(2): 334 - 338. (in Chinese))



1506 H O+ T OB % M

2018 4F

(131 5kERE, £ 8 HFEFASHERE 3 5 i A
NS K5EE ). A%, 2017, 38(4): 1097 - 1102.
(ZHANG Guo-xiang, WANG Min. Derivation and
improvement of formula for calculating seismic active earth
pressure in new “Technical code for building slope
engineering”[J]. Rock and Soil Mechanics, 2017, 38(4): 1097
- 1102. (in Chinese))

(14] fS3idk, B 2, RRH, 55 BB RPN 55
LTI BRI AR[T]. AKHAETRRL, 2010, 28(5): 65 - 68.
(LU Kun-lin, YANG Yang, ZHU Da-yong, et al. Seismic
earth pressure on retaining wall considering soil arching
effects and its distribution[J]. Water Resources and Power,
2010, 28(5): 65 - 68. (in Chinese))

[15] 5= 8, B, BRAin, & 258 o BLRON 48 1 4
e EE IR W) E A S TR R, 2013,
3203 1): 2825 - 2832. (HOU lJian, XIA Tang-dai, CHEN
Wei-yun, et al. Static study of seismic active earth pressure
on retaining walls considering soil arching effect[J]. Chinese
Journal of Rock Mechanics and Engineering, 2013, 32(S1):
2825 - 2832. (in Chinese))

[16] 3% %, HREC LM RS 23+ KPRk
[J]. PA/RIE T KZE2E4R, 2014, 46(2): 85 - 91. (HUNG
Rui, XIA Tang-dai. Improved horizontal slice method for
seismic active earth pressure of cohesionless soil[J]. Journal
of Harbin Institute of Technology, 2014, 46(2): 85 - 91. (in
Chinese))

[171 HANDY R L. The arch in soil arching[J]. Journal of
Geotechnical Engineering, 1985, 111(3): 302 - 318.

[18] ¥ ik, PLZEfh, WHEEAN. 4885 BB 4 T [J].
WK 4R (L4AR), 2005, 39(1): 131 - 136. (JIANG
Bo, YING Hong-wei, XIE Kang-he. Arching effect behind

retaining wall[J]. Journal of Zhejiang University (Engineeing

Science), 2005, 39(1): 131 - 136. (in Chinese))
[19] CAL'Y, CHEN Q, ZHOU Y, et al. Estimation of passive earth
pressure against rigid retaining wall considering arching

effect in cohesive-frictional backfill under translation

mode[J].  International  Journal of  Geomechanics,
2016:04016093.
[20] A1 £8, TR, SEee, SF. OOV I R £

5 3R] A TSR, 2013, 35(12): 2306 -
2310. (YU lJin, ZHOU Yi-tao, CAI Yan-yan, et al. Active
earth pressure for rigid retaining wall considering soil arching
effect[J]. Chinese Journal of Geotechnical Engineering, 2013,
35(12): 2306 - 2310. (in Chinese))

[21] ZHOU Y, CHEN Q, CHEN F, et al. Active earth pressure on
translating rigid retaining structures considering soil arching
effect[J]. European Journal of Environmental and Civil
Engineering, 2016: 1 - 17.

[22] GOEL S, PATRA N R. Effect of arching on active earth
pressures for rigid retaining walls considering translation
mode[J]. International Journal of Geomechanics, 2008, 8(2):
123 - 133.

(23] 5Kk, B bk, HuRRAE AR 4 s s s A 0]
WY (B TRR), 2012, 29(1): 31 - 37. (ZHANG
Yong-xing, CHEN Lin. Seismic active earth pressure of
retaining wall[J]. Journal of Shenzhen University (Science
and Engineering), 2012, 29(1): 31 - 37. (in Chinese))

[24] iR AL, A fi, B 3, S5 B8 PN NI T
JE WAL, 1%, 2008, 29(10): 2701 - 2707. (PENG
Shu-quan, ZHOU Jian, FAN Ling, et al. Research on earth
pressure of rigid retaining wall considering soil archingl[J].
Rock and Soil Mechanics, 2008, 29(10): 2701 - 2707. (in
Chinese))



