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Abstract: In order to study the dynamic characteristics of the mixed reinforced earth retaining wall un-
der earthquake loading, the dynamic analysis module of FLAC™ is introduced to module a three-di-
mensional dynamic analysis model of such retaining wall. The backfilling material of the retaining wall
is pure sand or mixed reinforced soil (the thickness of the mixed thin sand layer is 3 cm, 5 cm, 8 cm,
and 10 cm, respectivley). The horizontal displacement response, the internal force of the reinforce-
ment, the failure mode and the acceleration response of the reinforced earth retaining wall are ana-
lyzed. By comparing and analyzing the respective characteristics of the two cases, the working mecha-
nism of the mixed reinforced earth retaining wall is revealed. The analyses show that for the mixed re-
inforced earth retaining wall, there is an optimum value for the thickness of the thin sand layer. Under
the same seismic peak acceleration, the horizontal displacement, the acceleration amplification factor,
and the maximum internal force of the geogrid show a trend of decreasing first and then increasing
when the thickness of the thin sand layer increases from 3 cm to 10 cm. When the peak acceleration of

the earthquake is 0.4 g, and the thickness of the thin sand layer is 5 cm, the horizontal displacement
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has a peak of 28 cm, and the minimum values of the acceleration amplification factor and the maxi-

mum internal force of the geogrid are 1.74 and 22.5 kN, respectively.

Keywords: mixed reinforced earth retaining wall; seismic loading; dynamic response; seismic design
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Fig.1 Schematic diagram of the mixed reinforced soil
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Table 2 Technical parameters of geogrid
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Table 3 Mechanical parameters of the interfaces
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Fig.4 Time-history of input seismic acceleration

— 5 LU 46 /0 A B S R b R i R it £kt ] 4
BT o

1.3 HERBESTERSKEERITLL

T B R TR A O A B s B B E A
P XSOk (23] ) KRB R 3 & 35 (wall 1) #E 47
T EUE BT, I 4 3 50 25 2R 0 S 5 A UL
PEAT T 6 He o 56 TE B Y v i B 8 R F DA S A 56 2
B35 R F Sk [ 23 1093560 2 50, AR R FH VR BE 1 A5
He, 5P 0.24 m< 0.3 mX0.45 m( X KX %),
A R SRR PET - TAS B, 356 o Ay [l b + %%
SR 55% 0 SE £ A 8RR A 45 4 S oT kAT
FI P 0 TR S, SR 5 E Y 85 RS 4 S it o e 4
P2l , 55— BOUR Bl 0 WA B B Ok 0.4g, 58 — B R 3h
14 DA A 3 B R 0.8

T B A TR A 2 b B e S 4
PRt AR AR Ak AR TR A 2 A R8s S B i B
BEHEAT XS e S, DL O 3 ) TE 545 R0 E M
ot AT B T AR e R s IE R
19 7K SF- 57 A% R S R Bl 8 e 0 728 bl £ O 5 SCik
[ 23] Jir A5 s A0 56 S 0 &85 SR A7 7 X B, &l 5
6 T o

S il U AR SCFLAC™ B 48T 45 1) i
i K S A7 7% Bt 435 o 7 Ak 0 s B8 5 Sk [ 23] 9 9 3
B Y S A5 R IR A N T — Bk sh b
WS A1 335 TOU 1A A 7 S 2 7% FLAC™ A5 40 45 58 8 36 5
W45 52 50 R 4.5 mm A1 4.4 mm, 9 A 2% 2.3%,
55 B IR S A R AKOE B FLAC™ B 45 5 ik 56
S 45 54 50k 95 mm A1 95.9 mm, W A 2%
0.95%, W & 8 4f . MWIE 6 al LLFEH, A& X
FLAC™ R UL 7 15 1) fin 8 52 i 5t 12 728 Ak 1) e 34 5 3

0 20 40 60 80 100

T ACTALE / mm
FES FLACPBHURIR S & B850 52 P (K P AL 8% LR
Fig.5 Comparison of horizontal displacement of peak in epi-

center in FLLAC® simulation and shaking table model

test
3.0r
= E—BHRE)
2.5F FLAC”
A B _BHRZ)
s 20f E
L5t i
*E
10F
051
0.0F
03 04 05 06 07 08 09 1.0 11 12

TR Ak AP (B N B / g
F6  FLACTARIIR S & 12 1 56 T AR A 04 (i i 3 2 LL %
Fig.6 Comparison of peak acceleration of the panel in

FLAC® simulation and shaking table model test

k[ 23] 4 3h 15 120 50 A S 000 45 SRS 45 R A —
B, X T 55— B 3h B T Ab 7K T U (e B
FLAC™ A0 45 5 A3t 56 50 00 25 5 43 51 o 0.31g il
0.3g, %5 = Bt ¥k 2 5% T 1 A Ab 7K SF- 06 (B hn B
FLAC™ #5450 45 5 F i 56 52 I 25 58 43 51 4 1.128g il
1.137g. &t UL Bih5 S UE T A S8l Jg i 5 s 1
) IE B M, ol IR 22 h B T R I T OB
FER

2 HETEERSN

21 REXMEw XM T HEX Lo

211 KFHEALH B L 5

7 25 YT 7 b 52 04 {E I B2 Oy 0.1g~0.4g I
ARG LT IR A SR A b 4 =R T A B 5 1 AR
25 W A5 R IS R A KT AL RS WY S 1) Y A Ak i
2o BB AT UL, PR AR OIN A b G AR A R A AR —
B, [A) — M 0 o B BE VR T, DA 38 5 1) 45 Tt

615



e /m
(—] e (3] e F-S wn o

000 005 010 015 020 025 030 035
A 0 [ B/ m
P 7 s T KPS T ek v 0 A T 2
Fig.7 Horizontal displacement profiles of the facing along

the wall height

BB = 0 KL B SRR T R % . B H
WG D00 S8 R ) O 858 T AR 49 ) 1 S A Y T )
KRS, PRI A PR BT AR e KK RS
HB B A RS IO B, MR 0 (R i O 0.1g #
0.4g, & Hb + = 4 5% AR 15058 19 7K 717 B 4
Wk 4.2.9.6,17.2.26 cm, 4 9 R BB R 0.7% .
1.6%.2.9% . 4.3% o 1R A 2 ffi A 424 3% v A T905S 179
IS 43 ) A 5.1.11.6.20.8.31 em, 43 51 0 5%
19 0.85% .1.9% .3.5% .5.2% . & Y 1 A 10235 /K
SERL AT IR 22 0.9.2.3.6.5 cm o M 4 B AR AL 45
S bR 0 R /N KT B R 25 AN b AR T
KT AP A 225K, ZE A AL 5 em,
MR P BRI N B AR R B &, KEAR
{57 (4 B8 11 SR, 7K S B8 B 43 3 4 i FE 1.5 %0 H
5.0%H.7.0%H LN, B e AT UL FpOE = a9 3T+ 78
ANE R RGR YRR W R PR BB B R A 4
s E A= W VA TN E i

18 45 i 1 AN [F) b 52 5 B2 T, T R0 0 A L 4
38 TO 1 7K P A BB ] 7 AR A £ Fl TR RT L,
ol AN [) 3 A T8 X0 T A5l = 4 855 355 100356 457 1% 7K S 47
7% B B [ B 728 A LA AR — B0, PR P L35 FE 8 s &2
A B TE] P Bl 1 KSR A A B TR e TR —E
AL T8 LN /NI B R 3l L 35 3 T IS RS

B9 25 T 78 W (BN B 0.4g M ML FEAE T,
PR RN A5 45 355 KT ) 0 e AL RS B RS A
{E 2 3 52 BLK T 2R 43 A0, 1 U A A 28 S 0 A9 1
2 DCH, HAP RS B AR OKCE LA R B KT S
R, FE RS IO 1K B T fe KB b = e R e
] AN WK TR A 2 338 G 8 A2 T 3 161 s K T 4 b
+ 3 WA BT R
21.2 ik EA K R H

P4 - 5% A% 0 A b R R U 5 A

616

0.10

0.05F
E 000
#® 005}
4=
B -0.10F
E -0.15F
E -0.20
aE | —=— 4&fikt3t0.1g
EAOBE_, BaR0lg
-0.30 | —— &b +-30.4g
_{]35 _'I_ﬁﬁitp'égl 1 1 1 1 ]
"0 1 2 3 4 5 6 7 8 9 10 11
RS /s

P8 il T 002 7K - B B 1 [ ) 25 £ it £
Fig.8 Time-history curves of horizontal displacements of the

top facing

Contowr OF X-Displacement
5. TO00E-02

-6 DOODE-O2
-8 000OE-02

(b) BE
RO b e W I3k B 0.4 T i fin A -1 B4 5% 001 1) 25 T8 = [

Fig.9 Horizontal deformation contour of two reinforced

earth retaining walls under 0.4g acceleration

by 5 T R O (Y L {E A R R OR R B
JEE WA A A R R B TR 1.5 m Ak . B 10 45
T Ml R W R N T E R 0.1g~0.4g B IR A b
A A I A S 6 mo B A A R e 7 ity
o K114 T M= (e sk B2 oy 0.1g~0.4g I,
TR A 2R 40+ =AY Al £ 88 7R AS T8 R 2T
A7 - 5 R R R B B e 1 AR AR AL .
T L, b 5 04 {0 Jn 34 B AN 0.1 %) 0.4g, &0 + X
A 4 5 0 00 0 B K R B0 R 1,93
1.9.1.83 1.7 16 A = fffy - $45 5% 0% TOUS o sk 2l oK
ZBOr 9 1.95.1.93.1.86.1.74, 2 4 T5 55 i 5k
B K ZR 805 A 22 0.02.0.03.,0.03,0.04 . AR 35 %X
(ELASE AR 25 L, JC 16 b 7% 1 58 3 K /DN, W Fp 3 £ 0 X
R o0 5557 4 35k A n R R R HIORE 25 AR AR DN [ AR
ZIEB 23 s RAE M E ik



20 ---0.1g &Wb 56 mm
sl — 0.1g IR &6 mF L
o 10f
: 0l
m
0.5t
B _pof
-1.5}
-2.0
fit(A] / s
(a) 0.1g
4r - - -0.2g £F L6 mF
N — 0.2g A6 mE [
: e ]
gl
g O
8 -if
=
_2 =
3 3
-4
ffa) /s
(b) 0.2¢
6r - - - 0.3g b6 mE
— 0.3g BE 6 migFE
4 f
«1;‘ a2l
& 0
i
-4
_.6
frf(A] /s
(c) 0.3g
8r - - - 0.4g 2:ib L6 mi
2l — 0.4g B 6 mE
—~ 4 i
o2
£ of
5l
_6 8

IF[E] /s
(d) 0.4g
&1 10 0 A3y - 345 45 Ao R ) o7 B 2 iy £

Fig.10 Time-history curves of acceleration response

B ok A R 18] B AL R R O R
HR A i e AT A B R R A, A
ot PRI B TR R B 3 i —JF i Bk, Z R 8 T
V22, I LA S TUAR a0 B R A D W R B
(B ) 0, 2K P T 3 JEE R 2R BRI B
T B A Lk B B A A R o

—a— 0.1ghfbt
—o— 0.1giB &R
—a— 02g% b+
v 0.2giRE
—— 03g b+
—4— 03giREx
—— 0dgifib L
—e— 0.4giRH

10 12 14 16 18 20
hniE BETBCA F 3
PELLT ok T R 3 T il v 4 0 A T 2%

Fig.11 Profiles of the acceleration amplification factor along

the wall height

R 0, = R 0 IR R P 3% T R 5, DT 8 5 o
FER R B M/
213 MHAD

P12 25 M T b i W fin 18 0.1g~0.4g ], TR
W O S UNI IV R Ea - RS =Y R - N L)
B 0 A3 AT S O . Hh TR AT DL b R 0 (S DA
0.1g # 0.4g, 48> 4 =0 47 + £ 8% 19 b e K w
I35 R 14.9.16.1.18.48 .21 kN3 1R & 2 fif + 4 5%
F) 1355 61 B RN 3 43 39 R 15.45.17.43.19.8.22.5 kN,
P4 1) 57 b B RPN 0 43 AR 22 0.55.1.33.1.32., 1.5
kNG TR A =0 355 9 4 A 9 s e + 50y
KT 3.6%.7.6%.6.7%.6.7% . MWAEEEBLLAY
S5 WA AR 20 A A R R 0 5 4 N D A 2
HRAR /N 22 (A E 1090 AN, AR 25 1 8 2 Dl 25
HEEA . B EF TEA R 1 H 52 0
FEAEFITR W A7 24 3 B B S v 0% 38 o 34 52 B
bt DN AN DR (A = E R N S DA R N E DA <]
Ab T 0 A P 0 S 8 0 A A Y TR Dl 15~
23 kN/m,

[
T

e
T

/
(]

A 02g4 0+
—v—0.2giR AT
——0.3g R 1
~4—0.3gi &
——04gEB
Olmoaggat" &

]
4 6 8 10 12 14 16 18 20 22 24
JH N AN

P12 fRE A D i s s B A il 2k
Fig.12 Internal force profiles of geogrid along the wall height

617



K13 45 T 3FE AL T IR A R 2 ih + X
TIASS B 855 1 0 A o ST % M BT S 45 2 A Y
SN ARSIV B o 1 v
A A B 00 v E i 2 T IR B B T A O 1.7 m, R
0.28H . 8- 7 - $4 58 1) v 4 i 24 18 R 5 355 1f
Bk 1.8 m, Ky 0.3H . # 3 /E B, WA fin il 1= 44 5%
) V8 E A T 22 AN K. Ml RR U N B R 0.1g
1 0.4g, A mb A 2 4 55 555 04 Vs 76 i 224 T R S
AR5 2.6 m A 3m, N 0.43HM0.5H, KGR
JIAS PR A Vs A A 2 T B S 3 0 AR 4 A 2.8 m
F13.3m, N 0.47HF0.55H . ¥ () ¥ 75 ik 24 1 #H
B T AR AN A A 22 0.2 m 0.3 mo AR I B
B ADL ) 25 31, 79 b 3 4 B S 4 055 b R S A
W 2 B R AR T A Pid b A L 22 ) W R
FIERN AT R H B A K

SR L F A AS R A HbR  (Emal EEAE R,
VR N0 A7 - P S5k 1% 0 A R ST Y L Y ) S
AT AR 9 7 1) & i, 9 L& e il 4k 2 B — A 5I0%

—=— b Eh
—— RAAEN
—— &ptolg
v iREa01g
—— 42hb+04g
—a— B&al04dg
00 05 10 15 20 25 30 35
AR / m
B 13 WA R 5% R e e 24 AT Y L g

Fig.13 Comparison of possible failure surfaces with two

kinds of reinforced earth retaining walls
22 HWEEEMNRIME

K H b A b 7= ) 7 H i AR A SRR AR 0 b R
far 2 AE H T IR A O 7 R EE ST TR b,
BB AT LS AN TR .
221 KPFRESLH

P 14 25 W T 76 b 6 B R 0.2 1 0.4g
PR O WA 2 R R 3.5.8.10 em TR A X
T 7 B 8% T A A W I R B KO L B VR R
] 0 A8 Akl 2k . fh AT L, A M R 0GR 0 G R N
0.2g A1 0. 4g B, W AD 22 JE B 43 591 8 3.5.8 .10 cm B,
X I ) d5e KK A% 43 5l R 17.3.11.6,13.4,15.4
36.31.32.8.34.5 cm., & 1545 T AR R )2 S i

618

oL & ) : : ; ;
0.00 005 0.0 015 020 025 030 035

A A [0 £ /m
P14 AN TR] D S22 D5 B2 Pl 35 1T 7K ST A2 6 94 85 o5 2 A1 1 2%

Fig.14 Horizontal displacement profiles of the facing along

the wall height under different thicknesses of thin

sand layer

035F | a
\\“\.. ___~——___'— ==

g o030f e —— 02g
—— 04
5 g
= 025F
B
ﬁ 020}
i
& ousf .\\ -
= -

0.10f

2 3 4 5 6 7 8 9 10 1
R EEEE fcm
B 15 AN [R]UERD J2 5 8 55 T A i K P37 % O &
Fig.15 Relationship between thickness of thin sand layers

and maximum horizontal displacement of the panel

5 AR e KOKE AR S R e . H BRI UL, AN [R]
b J2 J5 BE 1 If0 AR o KK -2 88 5 b R IR FE R 5
em A1 B0 B 22 (8 43 %)~ 5.7.1.8.3.8.5.1.8.3.5 cm.,
R 4l 50 M R 400 ) 25 SR B o v ) TR R A B, T
M 1) e AR ST B8 2 B S /N 5 R 1 AR Ak 3
XEWFE AN REEDRIEE . ACh )2
JEEE R 5 em B TH AR 4 B KK P67 % 38 B B /ME
e D B A I B ) R A 0 A R B
B B T, o R RN S I A 04 SN 7 B
B — N B R R AR AR R R R
T A3 AN 0 = A P, B T B U 5 R B D 2 R
) 184 T T 1 R, AR D 2 0 R R R 3
B R DX A SR T BT B 5 RIS

B B AN R )2 R B TR A O # -
P 5 7 (0 5 B g 0.2 F1 0. 4g I, 23 A ML L AR
— B R RN R R R R R W
K VAL RS 25 (L Bt 5 b 7 6 {0 0 2 %) 348 o T K



222 MmikFEHKAEK

&1 16 45t 1 7 b = e i 2 o 0.2 F 0.4g
PIFPE O  wiAb 2R R 3.5.8.10 em (IR & =X
T - P 8 R K R KR R 8 e 1) A2 A Y i
2k . Ha P AT UL, A M RR W (E B RE O 0.2 FH0.4g
D2 IR RE 2 3 3.5.8.10 em B, X I (9 B K
Jin 3 i R R B4 oA 1.97.1.93.1.96.1.98.1.9,
1.74.1.87.1.88, B 174 1 A W Wb )2 8 2 5 55
TR BE R R B R M2k o BT UL, oK (6] R
J2 VB E T B TR R AR S WD JR R BE R 5 em (1 22
B 4391 4 0.04,0.03,0.05,0.16 ,0.13.,0.14 . #R 4i& %k
(EASE DL 1Y) 25 L, Bl 2 v b 23 T 3 A B YR A =i
A - P4 5 0 R RO R R AR R B S el N i v
KA a5, N vl LU, MERD 2 G Ry 5
em B TR A 2 A - P05 0022 A Jon el i R R Gk
2 fe/IMA

B T B AN R 2 R B IR A = A +
P58 A U6 (RN 3 R 0.2 1 0.4g IRF i o J3E ik ok &
By AR A 5, R ALK
s} " HoEsem

—a— TR ES em
S —— #H 210 cm

i (m
[T TR
A \\
| \\\

1t e
ol
10 12z 14 16 18 20
i BE R R4
(a) b % 0 (] I FEE 9 0.2¢

6k

5 L
e 9
E 3
i

L
i f?,? /f*/ —=— R ZE3 cm
1k 4 /4 —e— HELES5 om
1 —a— TP E8 cm
ol —v— #WE10 em
10 12 14 16 18 20
s FE K R A
(b) Ha R IR {E s FE 250.4g
PR 16 S [] g 22 J5E 8 I Jm sl 8 i O % BB ik v ) 0 A

2
Fig.16 Acceleration amplification factor along the wall

height under different thicknesses of thin sand layer

200

. _____—--”"
195} Toeds  |zmeem™
ol
H 190
WE -
K 1.85F
E 0.2
L 1.80 | —=—02g
b // —e—0.4g
£ 175+
=
2 170k
165}
1.60

R F A fem
BILT7 AN [ D J22 5 T2 5 355 TG sk B2 TR AR MR &
Fig.17 Relationship between thickness of different thin sand
layers and magnification factor of wall top accelera-

tion

R
223 MHMAA

P 18 45 Y 1 7 b 5% W i fin 34 18 2 0.2 1 0.4¢
PIFPAE S F , wAb 2 R B 3.5.8.10 em (1Y i A1 Y
T3 B 7 AR A 2 L A AR G
0.2g F10.4g I, i ab 22 B FE 43 51 2 3.5.8.10 em i},
XL B A A dR R 7 43 i o 21.61,17.43,18.82,
19.87.26.3.22.5.24.2 2544 kN, K194 T A [H)
W R IEE S MR RN I R IL ., mEAL,
AN T] D J2 VRS BE B A5 b B R PN ) 5 D R R 5
em B Y 25 {85 50 9 4.18.,1.39.,2.44 .3.8.1.7.2.94
KNG AR 4 5000 A5 400 1Y) 25 S | i 2 v D )2 R B Y 3
i, A5 A 0 Je K ) Se s/ I K R RERT LUE
WA 2 R N 5 em B A/ A Y de RN ) Gk B
/ME .

PN b AN [ D )2 R B A TR A = A
B 76 W AR I B Ay 0.2g A 0.4g I, 43 A FL AR LA —
B, B ISR KT N R R — MR 0 AR

Bid /m

HiF A A kN
P18 AN [ v A J22 JE 8 I 3 A PR 1 3k i 1) A i 2%
Fig.18 Internal force of geogrid along the wall height under

different thicknesses of thin sand layer

619



281

s

% 2k \ _F,-Ff"/
E [
E 2t .
E 20F \\ =

18+ \i__/ T

3 4 5 6 7 8 9 10 1

Mk = B fem

19 AN [A) i J22 5L A5 30 b de I g E R

Fig.19 Relationship between thickness of different thin sand

layers and maximum internal force of geogrid

AT 2 8RB R 3 e IF, B N 5 2 O B oK .

TR A ORI 2 b b 00 Al 45 555 19 X L 45 2R 5%
W, 0 = T Xk 4 i 4 0 AL TR R A R T, oy
B RO A%t LAT 458

(1) T 3O Aoy 5355 16 A (7] 119 i 72 0 (i o
FEAERTTR , B & WD 2 5 5 B B0, 3R A% /K F 3
(DRCANIBEY ) GNEY N R NS PIROES: e
ANJE SR X R — D R U R R
JE XA WD 2 R BT Bk K AL RS i B
RAL S e RN 1338 B e /IME

(2) 1R A ORI A B - 3Ol Afy - 35 555 o 7= 7
KL B i B R AR B il A e R A A
ZERR IR N TR f 5 8, Bk iR A .

(3) 75 16 & Ol £ 35 v 0 - Rk £ P
AT REPE B AR 7E 0.4 My 72 0 (5 I FE AR R,
RE W AN 45 M 4 55 O EL A% 3 4% 2 , 32 B0 Hh B ) P07
PERE

(4) T & Ml 72 I 14 7= G Anfaf 228 4k, 18 45 X0 A
Y 0 R A D 2R T 4 1 A g PR S i

(5) R A 2 A3y - 5 558 X8 o i 9 35k 2 7 1) A4
LR 0D Ny QAN E =/ NB: L | N RN U 31 % (E
T Y 8 5 T A5 T B2 R 2R R AR D

S % 3k :
(1] 2R, WA O, SO . BRI - 2458 09 30 1 450

PR Kbt B A U[T) A+ TR AR, 2012, 34
(11): 2072-2080.

620

[2]

[3]

[4]

[5]

[7]

(8]

[9]

Zhu H W, Yao L. K, Zhang X H. Comparison of dy-
namic characteristics between netted and packaged rein-
forced soil retaining walls and recommendations for seis-
mic design [J]. Journal of Geotechnical Engineering,
2012, 34(11):2072-2080. (in Chinese)

Ruan X B, Sun S L. Seismic stability of reinforced soil
walls under bearing capacity failure by pseudo-dynamic
method[J]. Journal of Central South University, 2013,
20(9): 2593-2598.

Scotland I, Dixon N, Frost M, et al. Modelling defor-
mation during the construction of wrapped geogrid-rein-
forced

structures [J]. International ,

2016, 23(3): 1-14.

BAE B T U KN 0 25 55 A i A< B h 2BGT
BT A 25 TR, 2018,37(3# 1)« 3666
3673.

Geosynthetics

Huang R. Calculation of reinforcement tension coeffi-
cient of waterfront reinforced wall under seismic actions
[J]. Journal of Rock Mechanics and Engineering,
2018, 37(Supl): 3666-3673. (in Chinese)

Sukmak K, Han J, Sukmak P, et al. Numerical para-
metric study on behavior of bearing reinforcement earth
walls with different backfill material properties[J]. Geo-
synthetics International, 2016, 23(6): 1-17.

Latha G M, Manju G S. Seismic response of geocell re-
taining walls through shaking table tests[J]. Internation-
al Journal of Geosynthetics and Ground Engineering,
2016, 2(1): 1-15.

ER TP KA, SF B B TR I AT -
ik g SRR AT R [ T]. PR3 5wy, 2016,35(7)
1-9.

Wang H, Yang G Q, Liu H B, et al. Test for dynamic
characteristics of a geogrid reinforced soil retaining wall
with concrete block panels[J]. Journal of Vibration and
Shock, 2016,35(7):1-9. (in Chinese)

BRIGEOG, A BB, & N A L 35 3 O R PR B
G (7] A E A A, 2018, 31(2) : 200-207.

Cai X G, Li S H, Huang X. Shaking table tests on dy-
namic characteristics of two-stage reinforced soil-retain-
ing wall[J]. China Journal of Highway and Transport,
2018, 31(2):200-207. (in Chinese)

W At 0, B B0 . SR T K- R 1 B 9 A e Xt 7 - 2
S BCE AL [T]. s £ TR AR, 2017, 39(6) + 1004+
1011.

Chen J F, Zhang W. Numerical modeling of a rein-

forced soil segmental retaining wall designed using the



[11]

(12]

[13]

[14]

K-stiffness method [J]. Journal of Geotechnical Engi-
neering, 2017, 39(6): 1004-1011. (in Chinese)

Liu H B, Yang G Q, Ling H I. Seismic response of
multi-tiered reinforced soil retaining walls [J]. Soil Dy-
namics and Earthquake Engineering, 2014, 61-62:
1-12.

Lee KZ Z, Chang N Y. Predictive modeling on seismic
performances of geosynthetic-reinforced soil walls [J].
Geotextiles and Geomembranes, 2012, 35(35) :25-40.
Liu H B, Wang X Y, Song E X. Reinforcement load
and deformation mode of geosynthetic-reinforced soil
walls subject to seismic loading during service life [J].
Geotextiles and Geomembranes, 2011, 29(1): 1-16.
TR 55, PR, B I 0t , 45 . A% e 2555 7R S E 1 )
WS AT 177, 2013,34(12) : 3573-3579.
Cheng Y N, Sun Sh L, Ruan X B, et al. Pseudo-dy-
namic analysis of seismic stability of reinforced soil walls
[J]. Rock and Soil Mechanics, 2013, 34(12) : 3573~
3579. (in Chinese)

T S, TR BERE A 2 8 R I AR A o A R Y
2 15 (7] PR35 bk, 2013, 32(24) :187-191.
Wang Y M, Zhang H, Li H, et al. Dynamic analysis of
reinforced soil retaining walls considering time history
of seismic acceleration [J]. Journal of Vibration and
Shock, 2013, 32(24):187-191. (in Chinese)
OB+ TARBE JTT 015—91[S]. db gt : AR A
i AA L 1999.

Specification for design of highway reinforced earth engi-
neering: JTJ 015—91[S]. Beijing: People’s Commu-
nications Press, 1999. (in Chinese)

Federal Highway Administration and U. S. Department
of Transportation. FHWA-NHI-10-024 Design and con-
struction of mechanically stabilized earth walls and rein-
forced soil slopes: Volume I[ S]. Washington,D C:Fed-
eral Highway Administration and U. S. Department of

Transportation, 2009.

[17]

[18]

[19]

[20]

[21]

[22]

B R EZMS R 5 MR AR T A £ 4 e AR e
SrATLT ). PR S0 K Ao AR, 2016, 51(4) :697-703.

Jia L, Zhu Y P, Lai Ch J. Stability analysis of rein-
forced earth retaining wall under earthquake[J]. Journal
of Southwest Jiaotong University, 2016, 51(4) : 697-
703. (in Chinese)

Viswanadham B V S, Razeghi H R, Mamaghanian J,
et al. Centrifuge model study on geogrid reinforced soil
walls with marginal backfills with and without chimney
sand drain[J]. Geotextiles and Geomembranes, 2017,
45(5) : 430-446.

Abdi M R, Arjomand M A. Pullout tests conducted on
clay reinforced with geogrid encapsulated in thin layers
of sand[J]. Geotextiles and Geomembranes, 2011, 29
(6): 588-595.

Abdi M R, Sadrnejad S A, Arjomand M A. Clay rein-
forcement using geogrid embedded in thin layers of sand
[J]. International Journal of Civil Engineering, 2009, 7
(4): 224-235.

Abdi M R, Zandieh A R. Experimental and numerical
analysis of large scale pull out tests conducted on clays
reinforced with geogrids encapsulated with coarse mate-
rial[ J]. Geotextiles and Geomembranes, 2014, 42(5) .
494-504.

XK, ok it #F . Sandwich JE i i 7 4 S A 96
BT OIREELT]. P 2 B4, 2017, 30(5) - 38-43.
LiuF Y, Zhang T, ShiJ. Cyclic shear behavior on soil~
geogrid interface of sandwich reinforced soil [J]. China
Journal of Highway and Transport, 2017, 30(5) : 38-
43. (in Chinese)

Ling H I, Mohri Y, Leshchinsky D, et al. Large-scale
shaking table tests on modular-block reinforced soil re-
taining walls[J]. Journal of Geotechnical and Geoenvi-

ronmental Engineering, 2005, 131(4): 465-476.
(AL % g E)

621



