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Model test study on stress-strain characteristics of angled reinforced soil
retaining wall under different loads
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Abstract: In the loess mountainous area, many reinforced soil retaining walls are constructed with corners, unlike linear embankment
fill retaining walls, due to new site developments. The upper sections of these walls are more prone to deformation and damage at the
corners due to industrial plant (rectangular loads) or road (strip loads) construction, affecting their service life. To investigate the
effects of rectangular and strip load types on the corners of folded-angle reinforced earth retaining walls, a physical model with both
folded and vertical angles was established to explore soil pressure distribution and wall displacement deformation. The experimental
results indicate: (1) A significant difference exists in soil pressure distribution in the transition section between the corner and the
straight line of the retaining wall under the two load types. Under rectangular loads, maximum vertical soil pressure occurs at the
corner, decreasing towards both ends. In contrast, the retaining wall under strip loads shows no significant fluctuation, only a gradual
decrease along the top back of the wall. (2) The horizontal deformation of the reinforced soil retaining wall at the corner section under
different loads shows a bulging shape, and the vertical deformation slows down as the load increases to 80 kPa. The macroscopic
deformation cracks show a logarithmic spiral shape and are symmetrically distributed along the bisector of the corner angle. The
research findings provide a theoretical basis for optimizing the design of reinforced soil retaining walls with similar folded angle

structures.
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Fig.14 Horizontal deformation curves of retaining wall
under rectangular loads
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Fig.15 Horizontal deformation curves of retaining wall
under strip loads
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B 17(b) R 2% T Aur # A FH R AH B B AR A o EH
BRI 5, 4 0~80 kPa I, $4B% ) A8 I
R NENEE . U EIAT] 80 kPa i, AJEIY
RSB AITIRINGE, 1K RIRE 00 5 5 R0 5
FEA TR, (AR R AT, X — S
AT e AR —8, BT T-1. T2 F1 T-3 [ &
PIECHE , 458 R ) AR TR 2R B ) B TS 7 T
BN, mANBEETAME T-1 &, "2l T
TR SITE B LR B B A B 5l

WP 18 Fiw, Tl A T Aar 308 2 2R AT 41,

W far B SR IG N, R A AR R L R
ks B PR EIE S T AR K S AL,
EMLE AL, A R 1 B AR T 2%
ZuE

fif %K/ kPa
0 20 40 60 80 100 120

(=}
-

B K B 1) AR 7/ mm
|
5 e A

L
o
T

720 L

B 18 P EIEA THRRBHAZEE
Fig.18 Maximum vertical deformation under two types of
loads

BT ERRI, ASCEUAESLRN TR S
BT, XA SR A BRI T, R
FEGE R A BL, NSRBI $0  [FIi
B RE B ATEG KA TEARR BN, BB B
LS5 R G TR AT BT A SRR, BRI L
PHES PR RENIR m R AR E PR F
4.3 HIERERES T

K 19 JEoR TR 8 T 58 TR AR 2
ZERIAR . BEEATEINIZHTIE R, S5 TG AT
AHILRGE. IR SERE, PEETEEMR T — 2%
L9 0.5 em [IAIEREE. Oy 13— i
ot FRVRB T 7 L, A4 i 00 T P st TR AR T~ — /i
7o WHUT IOBRTI AR AT AW R A Y, P55 i 24
AR L)Y 50 mm, HORIEH S A GRIRRIE,
REEFATIARGLT) o RIERLENIEM T, w] LA

B 19 JEIERE T BRI AR A
Fig.19 Cracks on top of retaining wall
under rectangular loads

P10 HEW HAE R T ] s 20 EUR e, LaT



548 = +

b = 2025 4

PUREAR A ER BT L 13 IAEE, B AN
“PEIFE” IR B . BEANAFRE RIS 1 2 O
XS TR A A

Bl 20 JE7R T 2T AR EAE I 0 4 4 T
TARREERTEAR o BEE i 2B A 20 kPa 1Z 5 G N 2
120 kPa, YRSV AT a5 7= A2 24%,  H BE AT 211
WORAMEGEZWY & AT RN O AR, $455
TR T — 26 55 EKZ1°8 0.5 om [ B fIREL4E
T RN TR RS iR A B, R SR T
FIRETHAR B R — /NS 430 BT MR LUK I, $45%
T 1) 2448 55 5 T Anr BB P 2 I L ARABL, - [RIAEAR
PR RLEEN GE A7 ], n] AR W R LR AR 2R T v
RE X HURIEY, &2 TR A BB s B2 1/3
IALE, TER— AL “ Pk RT3 .

Bl 20 2TEATER T HBRTNAREE

Fig.20 Cracks on top of retaining wall under strip loads

BT VAT R, RSP TREM T, N
AR BAK 1 AR S A MR ) 52 1538 4y 9 R A
PRSI, DU RS 5E B A RAr RO A PR REAN
A tERe. FR, XNT O IR, Nor
BT I AN 15 5, LAB IR 4t — by e A
AIRETI R I FRAL, B OR AR AR e PEAN Y] 22
£

5 4

ARSCIBIEREAT 3T A B S N R A AR Y
B, 6 EL o BN 55 -4 5 3 A A A T Ay AN
SFIEATEAE T IR, PR FTEAN R A7 34 H R
15 EAEE T A BUAAL IR - BIAR 73 A RFAE, 751 A
NEg:

(1) X e BT RET Ao B8R 25 T A 80T iy 4%
K By, AT DRI AR T 45 A AL
A TEORI IS TT. Bk, ESERR RN A,
N2 39 S TS5 - 40 A B A 2 R ke, T
SR B e SRS T DX g R S A [ £ it

A BT IR R E A 2 Ak, B ORIAE
AR ATEIN RENS A RO oML IE 577, Bk
INAE SRS E G ERTAL0 27

(2) IR -3 E R AT B8 R T A BUR K
R VAL 2O PNV 2 - S O I 2GS
TN L5, Rl RS AT B, M
S ARSI E R . R, R BRI K
MRS BN, THBY BUSLL S 2 R R 254 T 78
BB AR, BLA B ARk RE AN AR E 1R
H .

(3) FEPIRPGr 280 E RN, s 45 AR S 72
T AR, BUORE, IXUREETE YT
RIS EICR,  7E =47 A R I SR i
TEAR e BT AFESERR TRER o, B iR 4 B AR ) T
AR AN P S5 1) R 5 T PR AT 28T LA 5 8 45 R i
i, DA RS B R e R A 2 ax bk [F
i, X O BRI, N R TE R A
I T, LB IR SRAERHE— DY FRATF] BE R 4544
Bl W IR TREAORRE PEAR I 2 4

gR bk, AESERR AR, NRF A SGUE H IT
FBNGSRIVERE,  SRIDURH N [ 45 It LA B2 v HL A
VER e tE. AR, 5 RSN R8I N
S 7= 82 AR A P R DI A e v A it T B AT

HRE .
2 % X W

(11 BIEBL i e As e e Hr it 7T D). Ki: K
EH TR, 2006.
YANG Zheng-quan. Study on stability analysis of
Dalian

reinforced soil retaining walls[D]. Dalian:

University of Technology, 2006.

21 #TTIK, BN, skORAy, S BRI AR 2k RS A A

SRR T[] A0S TR, 2007
26(10): 2077-2083.
YANG Guang-qing, LU Peng, ZHANG Bao-jian, et al.
Research on geogrids reinforced soil retaining wall with
concrete rigid face by field test[J]. Chinese Journal of
Rock Mechanics and Engineering, 2007, 26(10): 2077-
2083.

3] MUK, B, FEdk, 4. AUt AR AN s
RSB IGHT 7E[T]. B 712, 2008, 29(2): 517-522.
YANG Guang-qing, LU Peng, PANG Wei, et al. Research
on geogrid reinforced soil retaining wall with wrapped
face by in situ tests[J]. Rock and Soil Mechanics, 2008,
29(2): 517-522.



%

2 34 RURIRSE . AT EAE AR 97 20095 505 87— B AR R AR ARG 7 T

549

(4]

[10]

FHEHE, MR, BB, S RO 20N 5
SRR R WE AL T]. A 1732, 2021, 42(1): 245-
254.

NIU Xiao-di, YANG Guang-qing, WANG He, et al. Field
tests on structural properties of reinforced retaining walls
with different panels[J]. Rock and Soil Mechanics, 2021,
42(1): 245-254.

IR, fOUE, HAE, 5. GRraUn g e
IR FL[T]. A L TREER, 2007, 29(1): 152-156.

ZHOU Shi-liang, HE Guang-chun, WANG Cheng-zhi, et al.

Study on stepped reinforced soil retaining walls by model
tests[J]. Chinese Journal of Geotechnical Engineering,
2007, 29(1): 152-156.

YOO C, KIM S B. Performance of a two-tier
geosynthetic reinforced segmental retaining wall under a
surcharge load: full-scale load test and 3D finite element
analysis[J]. Geotextiles & Geomembranes, 2008, 26(6):
460-472.

HAGE, il i, 55 AT SR aUn g £
PUREPERE (KRG A T [7]. TAREHR 4R, 2020, 28(6):
1359-1367.

XIAO Cheng-zhi, GAO Shan, LI Hai-qian, et al. Test
analysis of the performance of step reinforced soil
retaining wall under uniform cloth load[J]. Journal of
Engineering Geology, 2020, 28(6): 1359-1367.

MG, 2T, il S5 I ECT QR n i+
it 71 5L R IR AT FTT]. H A e S TR
23], 2021, 40(4): 802-813.

XIAO Cheng-zhi, LI Hai-gian, GAO Shan, et al.
Experimental study on mechanical and deformation
performances of geogrids-reinforced soil retaining walls
under cyclic loading[J]. Chinese Journal of Rock
Mechanics and Engineering, 2021, 40(4): 802-813.
MG, ilgae, =, S SSEm R SR Un gt
P85 B0 S N s BT T )], A R T RE AR, 2021,
43(10): 1789-1797, 1961.

XIAO Cheng-zhi, LI Hai-qian, GAO Shan, et al.
Dynamic response of tiered geogrid-reinforced soil
retaining walls under traffic loading[J]. Chinese Journal
of Geotechnical Engineering, 2021, 43(10): 1789-1797,
1961.

EB, MR, REORAR, S RCHR AR N A A
FIAT NRIG L[], & 1712, 2016, 37(2): 487-498.
WANG He, YANG Guang-qing, XIONG Bao-lin, et al.

An experimental study of the structural behavior of

(11]

[13]

[16]

[17]

(18]

reinforced soil retaining wall with concrete-block panel[J].
Rock and Soil Mechanics, 2016, 37(2): 487-498.

EB, MR, RERE, SF. ST BON I - T
TERFVESZ I RIS RT AL )], 5 A 0% 5 TR, 2014,
33(12): 2573-2581.

WANG He, YANG Guang-qing, WU Lian-hai, et al.
Experimental study of geogrids reinforced retaining wall
under overhead loading[J]. Chinese Journal of Rock
Mechanics and Engineering, 2014, 33(12): 2573-2581.
EB. E Al AR T ki o TR M
ZiRAT A ALD]. AL ALHECIE K, 2017,

WANG He. Research on structural behaviour of geogrid
reinforced soil retaining wall under static or dynamic
loads[D]. Beijing: Beijing Jiaotong University, 2017.
SHINDE A L, MANDAL J N. Behavior of reinforced soil
retaining wall with limited fill zone parameter[J].
Geotechnical and Geological Engineering, 2007, 25(6):
657-672.

Ex A, M, mwR, S P R R R
B0 KBl 1 AR RERT (D). & H 0077, 2023, 44(5):
1435-1444.

WANG Jia-quan, ZHONG Wen-tao, HUANG Shi-bin, et al.
Experimental study on static and dynamic performances
of modular reinforced earth retaining wall[J]. Rock and
Soil Mechanics, 2023, 44(5): 1435-1444.

JEWs, BT, REE, S IR SN R
HANRIGHE 7C[I]. & 1%, 2023, 44(12): 3424-3434.
QU Chang-zi, LI Meng-zhu, LIU Ze, et al. Model
experimental study on geocell-reinforced soil retaining
wall under static loading[J]. Rock and Soil Mechanics,
2023, 44(12): 3424-3434.

WPYAASIET. JTT 015—91 AMINE - TAEVAHTELS).
b5 AN RAZE H AL, 1993.

Department of Transportation of Shanxi Province. JTJ
015—91 Specifications for design of highway reinforced
carth engineering[S].
Press, 1993.

AR, ®ART, WREE, 55 LA XN 44
TEE B AR FE ). AR TR, 2011,
44(381) 2): 18-22.

LIU Xiao-ming, YUAN Zhen-yu, CHEN Chang-fu, et al.

Beijing: China Communications

Analysis of convex swelling of a reinforced earth
retaining wall in red sandstone area[J]. China Civil
Engineering Journal, 2011, 44(Suppl.2): 18-22.

LEE Jong-hyun, OH Dong-wook, KONG Suk-min, et al.



550 ET I Y 2025 4

Investigation of behaviours of wall and adjacent ground 360-365.
considering shape of geosynthetic retaining wall[J]. LONG Jian-hui, LI Hong-qiang, SUN Zi-giang, et al.
Korean Geosynthetics Society, 2018, 17(1): 95-109. Study on the stress and strain characteristics at the corner

[19] JeRE, FEul, TWelli. =5 Ro R BT RE IR i 44 - % I part of the reinforced soil retaining wall[J]. Journal of
D] AR, 2018, 51(1): 124-128. Taiyuan University of Technology, 2021, 52(3): 360-365.
LONG Jian-hui, JIAO Shan, WANG Xiao-ya. Critical [22] LI X P, LONG J H, GUO S Y, et al. Experimental study
height research of reinforced retaining wall considering on FBG sensing technology-based stress monitoring at
the friction loss[J]. China Civil Engineering Journal, the corners of reinforced soil retaining walls[J]. Science
2018, 51(1): 124-128. Progress, 2022, 105(4): 00368504221135380.

[20] ZFgom, JRERE, AERE, % ARG MEXRNE L (23] FOUMCL, JdERE, FEIAMS, . B A G K AN

PAREARTEARAE 2 AT 0], BERBHAHOR, 2021, 49(11):
118-124.

LI Hong-qiang, LONG Jian-hui, REN Jun-jiao, et al.
Analysis of deformation characteristics of reinforced
earth retaining walls with different corners[J]. Coal
Science and Technology, 2021, 49(11): 118-124.

e, UL, PhE R, SF. O RS A AN
FINAREFAERE S (D). AR PR TR 23R, 2021, 52(3):

L 007 BOA 56 S FBG i WA 7T [J/OL). K J 38
T R2Z24Rk, 2024: 1-11. https:/link.cnki.net/urlid/14.
1220.N.20240510.1043.004.

GUO Shi-yi, LONG lJian-hui, LI Xu-peng, et al. Static
load test and FBG monitoring research on irregular
reinforced soil retaining wall with right angled steps[J/OL].
Journal of Taiyuan University of Technology, 2024: 1-11.
https:/link.cnki.net/urlid/14.1220.N.20240510.1043. 004.



