$43% 5510 "= L T #M ¥ Vol. 43 No. 10
2021 4F 10 A Chinese Journal of Geotechnical Engineering Oct. 2021

DOI: 10.11779/CJGE202110004

e ~ aMr I e L EE R i R At B i 5

RS, £H%, & W', FXE’

(1. WHE TR R G @ AR, R 300401: 2. WiMA LESZRRBGRAR, HM Kb 410100)

B F: SFrEUnE SR L OB RIS A T N T2, B R A R R SR O TR 13 K
RUGE RS, & 56 B8 IBAG IR 2 E A T G B SERE D X N - R T AL At e L s, REIMTE L D=0.4H>
CHo NN ) W SO 42, B e B SR A, A% . I R B AR AR
TSI R . G5 R IR R A AR AL RS I I S, (HREPEPR R n A S 5
TR B KK PRr 8% e BUAE L kG2 0.85H (H Jyia i) b, HAp Al L AR B A2 Ay s AN
B B ANBE A BAR I SN B S, R GRS RE A AE GRS RE R U7 A AR TR R B RS 2
THUHTS 5 P /N T h B R T A T 3 G R AE IR T B SR B R KT R A%, R B RBMAN S8 110 IR 2 BE AR TR
TS s SRR RS (T Sl A b Tl BN 88 2008 1.5 A B BEFEAE ARy G B S0 i - s it S it TR A

1.
k888 GU NG R STl SRR BAREG: TR
FESAES: TU413; U4l6.1 XHRFRIRAD: A XEHRS: 1000 - 4548(2021)10 - 1789 - 09

EEE: HEW1976—), 5, 2%, LB A TN, BRI TG bRE R s 4 B 27 i (57T TAF . E-mail:

chengzhixiao@hotmail.com.

Dynamic response of tiered geogrid-reinforced soil retaining walls under
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Abstract: The multi-tiered geogrid-reinforced retaining wall (GRSRW) has been widely used in road retaining projects in
mountainous areas. A 1 : 3 large-scaled model test is carried out to investigate the performance of a two-tiered GRSRW with
the same total height. The influences of offset distance D on its foundation settlement ratio is analyzed firstly, and then under
the specified offset D=0.4H- (H>, the height of the lower wall), the effects of variation of amplitude and frequency of the traffic
loading on the panel horizontal displacement, earth pressure, reinforcement strains, strain distribution and potential failure
surface are studied comprehensively. The test results show that the settlement ratio of loading plate at the top of retaining wall
and the horizontal displacement ratio of panels increase significantly at the very beginning with the increase of the number of
the traffic loading, and the displacement increment gradually tends to be convergent with the further increase of cycle times.
The maximum displacement occurs at the upper wall height of about 0.85H (H is the total wall height), and the distribution
mode of the horizontal displacement is not affected obviously by the traffic loading. To increase the amplitude and frequency of
the traffic loading can remarkably affect the strains of geogrid layers of the upper wall, and the strains of geogrid, below the toe
of upper wall, of the lower wall are relatively greater. The horizontal earth pressure of the upper and lower walls is small at the
top and bottom of the retaining wall, but large in the middle. The potential failure surface of the upper wall moves downward
with the increase of the loading amplitude, and the failure mode of the upper wall gradually changes from local failure to deep
global one. The filling process will increase the vertical stress of the lower wall near the panel to about 1.5 times the self-weight.
The conclusion can provide a helpful guidance for the design and construction of tiered GRSRWs.
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Fig. 1 Schematic diagram of reinforced retaining wall
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Fig. 2 Diagram of MGRSRW and model test box
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Table 1 Model test schemes of GRSRW
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Fig. 3 Gradation curve of filling soils
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Fig. 5 Monitoring plan of instrumented GRSRW (e. g., D=36 cm)

2 REERSHH
2.1 AR ISR TR SR L B AR T L

Bl 6 Jv s T IR DU L s/Hy (UURE T
WME s 5 EgEsm H D FRSEsRss N 5
TSR] TH9% R I 6 AT4, BEAEIAE kB
b, pikE Sk 2K, BT R RIRE, 4
TEIR KB N=1x10% IR, S AIRIG TR t i i &



1792 "+ T OB % M

2021 4E

DUBE 25 UOEMAT B NS AR RN, W46 R B
W N<100 IR, 3 H G B S8 FEA R RIS UL L s/H)
ZEPRRLN,  JREEBEAE R EOG N, G B O FE R R 1
i

MG AR B A, ISR, Ut
Lt s/Hy Sesfihn 5z /b, D=0.6H, BT LB 2
/NF D=0.2H> F1 0.4H, B, AT AE R I EaEn, an
N=1x10° AT 1x10* kI, Pl tbAHZZ B, R
D UMK, By RGO LR B G, HY
Hotan(45° —@/2)<D=0.6H,=54 cm<Hatan (90° —¢), I
s FHWA BIEYCN B P& T & a8, b
PRGOS 52 B A R S FE I SR P AR ] . (A
U, RIS RO LL B R b, RIAE S8 & M
G AR T b SRR TR SZ fur 2K e

THHUHN
0 10 100 1000 10000
T T T
2 -
S 4p
ohE —e— D=18 cm/P=0~50 kPa/f=1.0 Hz
6L~ D=36 cm/P=0~50 kPa/f=1.0 Hy
—a— D=54 cm/P=0~50 kPa/f=1.0 Hz
—y— D=36 cm/P=0~75 kPa/f=1.0 Hz
8| —&— D=36 cm/P=0~50 kPa/f=1.5 Hz
1 7T=0.66x10° —0—D=18 cm/P=0~50 kPal/f=1.0 Hz
L —o— D=36 cm/P=0~50 kPa/f=1.0 Hz
g
5 :‘:/1 <104 JEFF —A—D=54 om/P=0~50 kPa/f=1.0 Hz
| RIGA IF(/=1.5Hz) —— D=36 cm/P=0~75 kPa/f=1.0 Hz
—o— D=36 cm/P=0~50 kPa/f=1.5 Hz
§ 4 |
G
[
RN
L1 T=1x103
8 : : 1 1 1 1 1
2000 4000 6000 8000 10000
R T/s

6 TBEIRRH S ATIE AR LAY S R sk
Fig. 6 Relationship among settlement ratio of strip foundation,

cycle times and time history

MEWM TR D=0.4H, I, HHLTF P=0~50
kPa(f=1.0 Hz), 3 NG fai 4 fE 2 P=0~75 kPa(f=1.0
Hz), TENESE RN UIRELL s/H) 6K 27.3%, 1M 2410
I E 1.5 Hz (P=0~50 kPa) I, JiRELL s/H,
N 11.0%, AR, SCEIEIA N F R L A 40
YT LR e SN B o b4, i B
SIS AVE FT B, N iikeRe BAR RS 2, H.
RIS AR E FHREE A (10* 700 N2 k264,
W f=1.5 Hz 4R R0E 1A 2/ PN 1] EL /<1.0 Hz 41
B%10.9h, B, SR mE R A D .

BB, 97 B S AT AR A M B 0] 44
BRARTE K 15500, R SR B 98 D=0.4H, I
AL AR AT BN AIES, HIEHGR 1 hEE 2, 4815
HARERGAIG AT X EE T, PRAIR T S R G Bir=Un

W LR BEE AT IG5 TR RE
2.2 AR ISR EARK AL

Bl 7 N a B LR AR K AL RS Y R S H
Mo fithge. WA, MBI R “ ERRAN 1
Bk, MFEEPRE (0.65~1) HE EUREN, &
KALFERER 0.85H, FZJER2Ra T fEHmn,
iR ey S i1 N W 1 v N /) P 770 5 Sl w11
BRECHAS T B, T L a9 A4 0] Th A0 A 35 3 m i
BT IR 22 380 P 5 R AR TE W7 0E I TR (1410 1) 7 7% £ B
o SME LR, BIERRE N, AR RBE R KE
#, AR BUSIES . SER RS N=1X10° IR,
3 P LT RSP AR AR o5 e KA I 50% LA E,
MM N=5X10° R 250 45 W KA A R IGKAE /)
T 0.03%H.

UeAh, FERH R & B B A E SR H I8 (N=
1X10 F, P=0~50 kPa (f~1.0 Hz). P=0~50 kPa
(f=1.5 Hz) 1 P=0~75kPa (f=1.0 Hz) 3 Fh T.H%} ™
(R AR B KK SP-ALR8 53 7 1.4%H , 1.5%H F1 2.0%H
SR, AHIF SRR, far 2R 38 0 2 2 e b 2R B
KPR RGN . DR, R 2 A8 @A A fr 31 &
W b % o S AR v =X k= 4 Y R SN RA
J1H B R R ORI, Rl 2 3 i AR %42 N
FE o #E, HE 7 ATH, P=0~50kPa (f=1.5 Hz) i,
PR RSN N R ) AR, B EOR T
P=0~50kPa (f=1.0 Hz) f1 P=0~75kPa (f~1.0 Hz)
I PRV AH R v FE AR A%, R mde, B IX
K, BRI R .

1.0

—=— N=10
09 —e— N=100
0.8 —&— N=1000
= 07 —¥— N=5000
N 0.6 —e— N=10000
go 4
B 0.5 P i T Bl
K 04 TG
zZ —o0—N=10
i 0.3 —o—N=100
% 02 ——N=1000
——N=5000
01 —o—N=10000
1 1 1 1 1 1 1 1 1 ]
0 02 04 06 08 10 12 14 16 18 20
KGR 1%

(a) P=0~50 kPafilf=1.0 Hz

N=10 —e—N=100
—A— N=1000 ——N=5000
______________________ = N=10000 _RZUH

T
—o—N=10
—o—N=100
—— N=1000
—— N=5000
—o—N=10000
1 1 1 1 1 1 1 1 1 J
0 02 04 06 08 10 1.2 1.4 1.6 1.8 2.0

KRR 1 1%
(b) P=0~75 kPafilf=1.0 Hz




5510 MRS, S SZIBAETECT B BN 4 1 o ma a6 7T 1793
1.0g
1.0 —=—N=10
—=—N=10 09 -
09 N=100 = —e— N=100
08 R e 1000 X 08} —4—N=1000
= 07 —v—N=5000 B ot —v—V=5000
50 & —e— N=10000
i o6 —e—N=10000 £ 0.6 s
ool il B0 g
g 0:4 e N;Rﬁj% BO04r o vor0 T
g 0.3 —o—N=100 E 0.3 —o—N=100
0.2 ——N=1000 1 02} —4—N=1000
! —v—N=5000 0.1 —7—N=5000
0.1 —o— N=10000 _O_N|:10000| L L )
04 06 08 10 12 14 16 18 3 0 5 10 15 20 25 30
0 02 04 06 08 1.0 12 14 1.6 1.8 2.0
quzﬁ\zizi/% ﬂ(qziEjJ/kPa
(¢) P=0~50 kpzwil_s He (a) P=0~50 kPafilf=1.0 Hz
. LO7, —=—N=10
7 D=0.4H, BT 8K /N RNSRER 345 887K AL AZ B ST < 091 —e— N=100
N 0.8f —A— N=1000
Fig. 7 Effects of magnitude and frequency of cyclic loading on B 7 —¥— N=5000
=B —e— N=10000
horizontal deformation of GRSRW ;%' 0.6 g
Als , 0.5 -----ggz TT s Do
2.3 mETEEER L ENTRE < T

(D) KFLES

P 8 A AN [F) i 2K /N AT 28 B 24835 7K S 4 s g B
AN FE Z/ H AR i 2k . RSN, AN[E] o 4%
B AKE R S A E A, BRERTTRE5 R
RN Sl 135N I = W k78 = N = R s B R A
0.65HAL, WE MRS T /K LES1510, GF
Y RAL b PRGN 2 T 1) K e 78
AN, R RPERE e KK A B AI#E0. 15 HAL

EH I8 TT %1, X AH [F] £ B B B 1) — 2 0 i L4488,
TR IR 2 A @ E I AE I, B P RE T s 1
KFEE TV AE, SR 4% ) 32 B i
H gk, 1 TE AR K SE B E BT S5 AH AR T AR
()RR ARG TON ) L 77, TR T KT - s J1RE TR
% HAEE I AR T A48 AL K+ K T 25
kPa, JUPAKAENAL . [FIFEH, SiEdESECHE HbE =
AT EAT B HM R e D R, T ARIRETA R
RRESLE, FEKE LR IEAR R,

AL, BEERIRENE I, gtk LE S
SIS0 R N, N=50007K i ik FI A . [Ek%
JEHEZOP S, AL S RS N TR R
PUBEEE B fr 2RO, SH A SRR AL SRS AR
I, K SRR N, (MR s B YRSk
Fho AR AL fr BB IE 2 15650, B
KIKF L 1B H114.8 kPalli%18.6 kPa, Ihn3|%)
1.26f%, 1M NP K 21.086%; XTLLES (a) I8
(c) WA, MBRMAEL]S5 Haby, . FAgsss
B K ) SRR 3 3G B 11445 F01.0217% . &
SR, AR ERAE 3G oo R P 7K1 L 7 IR 2
M52 7N

(2) EHEES

Kl 9 A I E I A T I A bk e 2
LR JPREE T R AT, I 9 mAL Sk RAER

041 o n-10
R 03+ —o—N=100

A 02| —2—N=1000
01k —v—N=5000
[ ——N=10000
1 1 1 1 J
0 5 10 15 20 25 30
7K 4 JE F1/kPa
(b) P=0~75 kPafilf=1.0 Hz
107 —=—N=10
0.9r —e—N=100
E 0.8 —A—N=1000
B 07F —¥—N=5000
£ 06 N=1
B> Y
B 0.5 gt STTE
= TG

204 o nN=10
R 03 —o—N=100

il 02} —2—N=1000
01k —v—N=5000
| ——N=10000
1 1 1 1 1 J
0 5 10 15 20 25 30
K+ E F1/kPa

(¢) P=0~50 kPafilf=1.5 Hz

8 D=0.4H, B &M A LHEEE K ELED

Fig. 8 Horizontal earth pressures along height of GRSRW
TR AL Ay JeK ¥ 2 B e g Wi, PR TOUT R it i 2 ot
P18 3 A A i S o 49 DX Je 8 2 B b e /s L LFAS
SRRz dhAh, ARBEEFREEN T, b
PEPREIE I, N R B R AR, e
SEMAR PTG e 2, T ek R R E s ) 23
B0 S (R, IR T AR 2 AT @ M 2 &
B 2o A Lt 358, R AR 52 P i L b 1 ) R RO .

HE—Ph, 5f7# P=0~50kPa (f~1.0 Hz) 404
EL , 38 0 ff 3R IE A P=0~75 kPa(f=1.0 Hz) B £=1.5
Hz (P=0~50kPa), . FHEKIEE + K /538 n 8
o TR RGN, N AR S BT A RS, THIAR
)8 B LT A, I R O ) AR S
02k £ 1k i 3 T AR A T B R R B 3G 2 T AR F B
1.5 %, 54b, YrdigEg 2 ~1.5 Hz i, SERiy
KAFATRAL LB IG N, NI ERREEY K, e
% XS f) L RORE IS 2 FF SR HE AT, 2R I 55 R SR AR



1794 "+ T OB % M

2021 4

P, VELE SN L PR AR AR IR

—a—N=10
50 —e—N=100
—A— N=1000
—¥— N=5000

40 —e—N=10000

301

) ) g
60 80 100 120
S BB /em Tk
—0— N=10

—o— N=100
—4— N=1000
—— N=5000
—o— N=10000

35S BN ELFE F1/kPa

30 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160

B RS B /em
(a) P=0~50 kPaFllf=1.0 Hz

60
+N=%80
=< —e—N=
e 0r ——N=1000
B —v—N=5000
w 40 —e— N=10000
@ 30t
% 2 [ % 20 40 60 80 100 120
g LAE R T
70t N=10
60 —0— N—l()O
—A— N=1000
50 —— N=5000
ok —o— N=10000
30 C 1 1 1 1 1 1 1

0 20 40 60 80 100 120 140 160
BT 3 S fem
(b) P=0~75 kPafllf=1.0 Hz

60 | —a—N=10
—e—N=100
50+ —A—N=1000
—¥—N=5000
40 - —e—N=10000

E 43k
70 26 ' ' ' '

!
0 20 40 60 80 100 ;20
BB 5555 B ES /om TR
——N=10
—o—N=100
——N=1000
——N=5000
—o—N=10000

IR BN EE B F1/kPa
S

30 0 20 40 60 80 100 120 140 160

B 3583505 B 5 /om
(¢) P=0~50 kPafilf=1.5 Hz
9 D=04Hm Bt EMA M LIEEEETED
Fig. 9 Vertical earth pressures along the bottom of GRSRW

2.4 fREAEISIEEIM N ERE

I L0 NG IR BO0] 44 AR 2R, 2477 3=1.5
Hz (P=0~50kPa) I, 1 BN A I8 AR FA) 5
10 (a) Fizs. HE0A A, Sk L, AmidiK
JiTa], A AR S IR S K N, TR [ E
A S 5T R OK T 52 - UL EE AR 5 R e/ T B R O B
EEAEIG N, INBARIE T 77 A B B I
AR AR SR Z, T b A e T N R B A e
2 12 JiE kPR IN E AR AE RN o

BEAh, B PN, FR 2 AL AR H
I TR EFEIIS, T2 T 2K AN
AU 1722 i N wh Ve SRV PO e

TEE. s

HAOT Y2, 7T IR BV 52 3

FATUTRE, LB A AT B0 v R T e e P T

-=-N=10
-o-N=1000
—4—-N=10000

PSR om

180.0

157.5

135.0

———— ¥

i i Layer 7

04" &
i 102 5
N Layer 6 02

oo|loco000
N-K-*-g [SF SN

102
. . . . o510

20 40 60 80 100

90.0 99 40.2
i!; Layer4:(_)0-2

67.5 A {02
Layer 340

Layer 240

225 _aA.:A {o

TSR /em
&
>
I I
So
=0
REAE %

Layer 1

40 60 80 100 120 140 160

F5A4 I A5 B THI AR B B om

(a) fEFRENKZ M (P=0~50 kPaFlf=1.5 Hz)
-8 P=0~50 kPa (j/=1.0 Hz) - P=0~75 kPa (f=1.0 Hz)

—& P=0~50 kPa (f=1.5 Hz)

02} > =168.75 cm
0;z<:T Layer 8

081
04

h=146.25 cm

A - ) Layer 7I

§:§ [ 1=123.75 cm
0r Layer 6
_0 2 1 1 1 1 1 ]

h=101.25 cm

) ) ) Layer 5 |

R /%
ob

1
0 -

.2 1 1 1 1 1 Layer 4 ]
;!

0

h=56.25 cm

1 1 1 1 Layer 3|

02+ h=33.75 cm
0r | ) ) Layer 2I

o1r h=1125 em
ol %\.’_.
Layer 1
-0.1 L L L L 1 |
0 20 40 60 80 100 120

F574 B A B TH A B Y/ om

(b) BRAMEERL W (V=10"
B 10 BTt At R 3L RIS

Fig. 10 Effects of cyclic loading on strains of geogrids

BT, ﬁ@%ﬂm&ﬁﬁﬁ%%@ﬁﬁﬁ%ﬁ“
MRAZ I REm, 5 R uE10 (b Fir. W4, TN
%i%%ﬁHE@%mM&E¢?Lﬁ%%,HHM
iy B B BRI, FETAT AL ) AR AR AL T s, T
FOXF B R AR A AR SO s 2, RS R, B I
W%ﬁﬁ?ﬁ%i“ﬁfiwmfﬁﬂ,T £Tn



%10

MRS, S SZIBAETECT B BN 4 1 o ma a6 7T 1795

3 AR R SRS, HEP U SR AR AR T PR
BE S5, 547 (o) nIk1 EFSREIRIAR Sh g,
.45 LURETR AT R 88 fA R AR N o 24500
RIME 1.5 Hz (P=0~50kPa) i}, IR T
P PABE A N ARRE KT R A R AE L, R E
BRERSE TN, N GRS AR OS2 A A Bl s i T
WIHEAT, - ST A TR A A M 2 A
2.5 AR LISEB AR R EAHIE

AT AT B AR R T G M 2On 8 L R s AR T
RROE, AR 5 052 RN L B 38 4% 2 s i 4 (e
WIS, TR AR R T PR A T 4 R RS T A
WL, il 11 PSRN . R, SR S
LRMG M AR K i 2R, AR, STV L R miRe
M, b 2SR T BT A R T M A T R o ) )
W 0.81H ol F R B E ) 0.62H, Mg, B — e
ST M\ At 2 TR — 0t & B8 7 0.68H B I 4k
T2 0.37H, Abi s A AR it v B 7 7R 2
HH AR A 7 XU 32 TR A i Vs B 284 T A7 2
T AR T T F, 68 ] B8 A A A XU

AR IN
(SIS

(c¢) P=0~50 kPafilf=1.5 Hz

11 D=0.4H, B TR AN A A T AN LS B A AR
Fig. 11 Potential failure surfaces of GRSRW under different
loading modes for D=0.4H>

it 8 AE BT e 5 0 ¥4 2 5 B0 T AR i A AR T
B, BERTIARET S o BEAh, 24 m 3B W P=0~
75 kPa (f=1.0 Hz), AHH 554N Lotz v il 2 1 2
TS, RPEA RN R IR E R,
EH =) SR D 28 T 1 IR 2 B AR A A, il 11 (b))
F7R o

3 MEst#HEEEKERETENL
3.1 EFEREMMATIEERKREELEHFM
WU A P=0~75 kPa (f=1.0 Hz), ZHrEH
FEXT YRS HE R B T s, i 12 fos. dE
12 775, AR E /N T 90 em, RITR 2042485 8] A,
P44 5 R T B P g o [ B v PSR, U
ST THIAR 1) T B R e . SR, M A
KT 90 em B, B B2 44 R AR R R, 2%
PRSI SO R IR IR I R B R ), (HIE K A
SRS, TS AN R R TR R R E
FE Sy, b PR P S AR R B TR

601 4 Hy=11.25 cm —e—FHp=33.75 cm —A—Hp=56.25 cm

—v—H71=67.50 cm ——H7=90.00 cm —H7=101.25 cm
——H1=123.75 cm ——H71=146.25 cor—*—H1=157.50 cm
—*—H7=168.75 cm —~*— Hp=180.00 cm

w
=]
T

£
(=]
T

yH=31.5 kPa

LRI H AR S1/kPa
8 8

—_
(=]
T

0 25 50 75 100 125 150 175

BETEARBE B /om

12 EFEE MG TR REE T EHEN
Fig. 12 Effects of filling of GRSRW on vertical earth pressure

AR, HE 12 vTE, BEIESE AR N, FREE
T B REE “S” B An, HOREHIE
PURETAR B, X2 i THESUS AR LR fE B EEH
NEA BRI IMIE G, RINFEL R L
JE 18R, HLRE THIAR A A4 PRSIz IR X i s 5 P8 A
JB, Gy AN ST, SO TRIAR B A B
TN 5100 A, 5] ki T - HE %82 5 35S I
BRI VT2 I e B s /N T pH A, PN K
T yH.
3.2 MEFEIEERENMERERERENIFMN

BT FHWA 26 A0 7 RSP o it 5 6
B =0 - P4 RS R B I BN 1, B AR aR
I L3455 3 MG il: OD<D=Hxtan(45° -¢/2).
@D\ <D<Dy=H»tan(90° —¢). @D>D,, 5HI%tMN I
X, FEXMFEEX, HFEE EREREER, 1&
NP AR EE LR, W 1 PR Ak, Wright
F TR 7S (R R T 3 SO AR T (0 R SR A 7 0,



1796 "+ T OB % M

2021 4E

A RO I I AT 3, R T T
EAE M E M INEE LR, EARXN

so.ln 222 fa-22] o

a Ri
A,

4 zZ
. =arctan , = arctan ,
b (D+xj b (D—xj

R =22 +(D+x)*, R =z +(D-x) .
X Ao, 9 EZePish B E 5 AN g A b i B
RijJy (kPa); x AHEAEHEHES (m); z NitHE
ME YRR E S (m)s SP8EA “NitERs”
W, K=1, A “FMEE” B, k=1 CE 1 iR,

113 2y b3 2 BRI R vk B8 D 3 AR S Sl B
S4B I R TR B Ao bh gk BRI, BB 13wl A,
SEIAFAE SE I AR B Ak 5 E R P A7 VA R T s SR
FHZERR,  THIAES B T ARG H AR AR R85 5 R AL ) &
I, BT b NRPEEAEEN, PaEimR m
L7 A B, 0 R 52 AL A 5 I EE R S T
FEAEECRAER T, A JE R B0 R 7K ST R i) 2 1 1)
ARFCAE, AU TR R BT A AE B TR T G, AT
45 G W AOhn A R 5 S P AL I L
SEMME R TEAS AR . b4k, Wright!'OET- 4
TG B 7% [H) 2 11 38 &) Ik 150 o AT B ISR, X PR
SR — M X Ok, BRI S5 T H R LR T AR
A 3 222 ) B 4, (L7 8 TR DX 3 AR 15 45 S PR i L 82
WG, W HEWERLE. F L, BMENR SR A
PR ST R E ks, DU IEIR e
JEERE AR R 5 SR N ) I B A A R, X
A2 50 73 DX A S 55 3 T SR X % B S ) SR PR 2

6()_
W
—— i L)

—— Wright(16]

BRI H 1 /kPa
& 5 8

[}
S
T

10

0 2‘5 5‘0 7‘5 160 1‘25 1‘50
PR E EAR BE BS em
13 EREETEATNSBILERTE

Fig. 13 Comparison between measured and theoretical results of

vertical earth pressure at bottom of wall

4 25 1
(1) GvEfEN 0.4 55 F bk mnt, BmAcEGE
PRI Uk, 0 4 T30 n AR R AU b e

AR AP B AT oA &5, 5 G R s 55
BESESA; g G Um g 2 R 2
“gi” A, HEEE (0.65~1.0)0 H WK,
KRR R BLERS 2 0.85H Ab; R34 BE TR K
RO, HLBE G M5 BE3E i skl .

(2) B TR 5 R /N i e ok
007 71 T 75 W SN O 1L e 1 G e o A SO =
Tr B S 0N, G0 Aar 4080 20 BB 2448
7P D R AN T B L ) 52 B
FE b3 A RN B S I AR AL AR AR BE R, 1S ey
VER REL, b BE 85 R 3 BN ) 238 N5 b R 3

(3) FpE AR B AR ity 2 THIAR ,  FAE 2B
Je RGNS, FHEZ S, NP A AR
T Nl WG e B P = R R R 8 e s i
BR PR A4 S AR AR A B S, B -5 TR [ S 1 it 0
FR O TN 52 - R JBE FE2 R R W A FH ) R 3 o

(4) TR AL Rl 52 22 il A 2wy, & =hn i £
PUREAZTE P 2V T 24T, R MRSt T BB oty 22 % o
0.8 LH Ab T H BRI A 178 [ AR — U 22 358 757 0.68 H Ak H .
7 IR AR BOR IS, TR 2 E T i T AA3E
PR, bR RN B A IR R AR R

(5) PHRESESTHAIN] T 204 55 J2L o8 50T 1 B ) 3 L
TESZ 1.5 fEEERL ) 37 B TR 1 75 44 K i &
B, FERTEE RN, BSEE AR FH g
) FWHA % J Wright 35BS SEM A B

SE -

[1] KOERNER R M. Design with GeosyntheticsfM]. 5th ed.
Englewood Cliffs: Prentice-Hall Inc, 2010.

[2] YOO C S, SONG A R. Effect of foundation yielding on
performance of two-tier geosynthetic-reinforced segmental
retaining walls: a numerical investigation[J]. Geosynthetics
International, 2006, 13(5): 181 - 194.

[3] ki3 P45/ T HIVE: TB 10025—2006[S]. 2006.
(Code for Design on Retaining Structures of Railway
Subgrade: TB 10025—2006[S]. 2006. (in Chinese))

[4] Design and Construction of Mechanically Stabilized Earth
Walls  and
FHWA—NHI—10—024(S]. 2009.

[5] NCMA. Design Manual for Segmental Retaining Walls[S].
1997.

(6] &M, B 7IK, KT, S ek EOIN i R Sl R N
I WU [J]. 7V FE 28 K 2% A ), 2017, 52(3):
546 - 553. (WU Lian-hai, YANG Guang-qing, ZHANG

Reinforced  Soil  Slopes: Volume I

Qing-bo, et al, In-situ test on dynamic responses of reinforced



10

MRS, S SZIBAETECT B BN 4 1 o ma a6 7T 1797

soil retaining walls for high-speed railways[J]. Journal of
Southwest Jiaotong University, 2017, 52(3): 546 - 553. (in
Chinese))

(7] B=3E, B IR, FRe) T, S sk b IR N 14

R M S AT R A [D). B A, 2020, 42(6):
129 - 138. (ZHAO Yun-fei, YANG Guang-qing, ZHOU

(11] #Hg, 80 55 ST BRI L 1 A 3 R 7T Ak

AARTCAIERI]. 76 FE 508 K5 244, 1996, 2(1): 1= 5.
(CAO Xin-wen, CAI Ying. Study of the critical dynamic
stress and permanent strain of the subgrade-soil under the
repeated load[J]. Journal of Southwest Jiaotong University,

1996, 2(1): 1 - 5. (in Chinese))

Shi-guang, et al. Research on mechanical behaviour of

(121 B IR, % Je 2 EH O 38 55 e mt 7o ).

high-speed railway geogrid reinforced soil retaining wall[J]. B TR, 2000, 22(2): 254 - 257 (YANG Guan-qing

Journal of the China Railway Society, 2020, 42(6): 129 - 138.
(in Chinese))
[8] XIAO C Z, HAN J, ZHANG Z. Experimental study on

CAI Ying. Study on the multi-steps reinforced earth retaining
wall[J]. Chinese Journal of Geotechnical Engineering, 2000,
22(2): 254 - 257. (in Chinese))

[13] £ #F, IRARIR. XGRS IR A5 s ik 20 M 7.
HETRE2ER, 2003, 25(2): 220 - 224. (WANG Xiang, XU

performance of geosynthetic-reinforced soil model walls on
rigid foundations subjected to static footing loading[J].
Geotextiles and Geomembranes, 2016, 44(1): 81 - 94.

(9] Mraig, sk O, WIZEAE. Bkt /2 4 Bk In 75
TR S BOE SR A BUE R[], RIS R (A AR
22hR), 2019, 47(2): 159 - 166. (CHEN Jian-feng, ZHANG

Lin-rong. Test and analysis of two-step retaining wall
reinforced by geogrid[J]. Chinese Journal of Geotechnical
Engineering, 2003, 25(2): 220 - 224. (in Chinese))

[14] EEZEE R THITE: TB 10621—2014[S]. 2015. (Code for
Design of High Speed Railway: TB 10621—2014[S]. 2015.

Xu, LIU Jun-xiu. Coupling discontinuous-continuous

simulation of reinforced soil walls with flexible/rigid facings
(in Chinese))

[15] #) K. N H 3G Bt Jr ik R 5SS 0%
5 TR, 2004, 23(4): 695 - 698. (YANG Guang-ging.

on soft foundation[J]. Journal of Tongji University (Natural
Science), 2019, 47(2): 159 - 166. (in Chinese))
[10] ZARAK, PR, 25 By, AN s L s sl R v

IHEAE[). JREh 5k, 2010, 29(1): 223 - 248. (YANG
Guo-lin, LIN Yu-liang, LI Yun, Test study on dynamic
deformation behavior of new reinforced earth retaining
walls[J]. Journal of Vibration and Shock, 2010, 29(1):
223 - 248. (in Chinese))

Study on design method of tiered reinforced earth retaining
wall[J]. Chinese Journal of Rock Mechanics and Engineering,

2004, 23(4): 695 - 698. (in Chinese))

[16] WRIGHT S G. Design Guidelines for Multi-Tiered MSE

Walls[R]. Texas: Texas Department of Transportation, 2005.



