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Study on Failure Mechanism of Reinforced Earth Retaining Wall of
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Abstract; A reinforced earth retaining wall of a fill slope subgrade in Qinling-Bashan Mountains col-
lapsed six years after its completion, resulting in the destruction of the road fence at the top of the slope
and the damage of the houses at the foot of the slope. The failure characteristics of the reinforced earth
retaining wall were found out through field investigations, and the inducing factors and formation process
of the failure of the reinforced earth retaining wall were comprehensively analyzed combined with numer-
ical simulations. The results show that the main failure characteristics of the reinforced earth retaining
wall are the face slab collapses in a large area, and the reinforced filler behind the slab still maintains a
good overall stability. The collapse of the reinforced earth retaining wall panel is mainly due to the fact
that the fill slope blocks the original drainage channel, and the “anti— slide pile + retaining plate + re-
inforced earth retaining wall panel” in the retaining structure forms a relatively impermeable boundary ,
while the water infiltrated from continuous rainfall and domestic water cannot be drainaged in time, re-
sulting in the rise of the groundwater level and of hydrostatic pressure. The failure process of the rein-
forced earth retaining wall is as follows: increasement of hydrostatic pressure, failure of bottom panel tie
bar connection, increasement of upper and middle panel stress and overall failure of panel.

Key words: fill slope; reinforced earth retaining wall; hydrostatic pressure; numerical simulation;

failure mechanism
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Fig. 1 Profile of fill slop
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Fig. 2 Post construction condition of fill slope
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Fig. 3 Collapse of reinforced earth retaining wall panel
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Fig. 4 Infiltration of reinforced earth retaining wall panel
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Fig. 7 Slope calculation model
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Tab.1 Value table of basic parameters for numerical calculation
PR WSS RARKE oy S/ ik

2 E/MPa TFRATE /(%) HRA/ kP /(KN -m™) BREE/KN  BREE/KN  BRIE/kPa
b 3.91 0.35 18 34 18.30 — — —
AT+ 6.92 0.32 24 25 18.70 — — —
g+ 9.80 0.28 35 62 18.20 — — —
I5%] 5 50. 00 0.10 40 0 20. 00 — — —
By 52 000 0.30 45 1 100 26. 60 — — —
Hui e 31 000 0.20 — — 25.00 2 000 — —
i L AR 6.00 0.37 — — 24.00 — — —
+TH — — — — — — 60 60

K2 HETEIRR

Tab. 2 Working conditions of numerical calculation
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Tab. 3 Statistical Table of Calculation Results
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Fig. 8 X—direction displacement diagram of slope
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Fig. 9 Stability and displacement calculation results
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Fig. 10 Failure diagram of reinforced earth retaining wall

(1) Wida B Be: SO 3508 b K 1 3¢, 1 h
IR RIG I, Jnvsifs b $4 85% 10 AR 4 52 B KR
— 7 AN S48y 5 i 0 A A A ) 45 A 2 0 T
AR BRZKIL S S WK BE T 255 53— T T, 1% X
Sl A A AR K R DR LI R AR v i s s i T
R B O, N2R TR sh @ R o 2, s
FAETG K HEBE K T8 i Bt 2 e, 135 3
TARESE MR KR T, BUIE A 5 AR
SRR 1) TR RS Y, B KA L T
FA A T TR, 7y 5 3 v 3 T AR
P AL 52 TR,

(2) JcJlr B : Ty 4535 v A B 38 32 i K T
IR VARSI BT UR AR T | 388 1o 404 531 47 8 45 2
1O AR R S T o A g AR A
TR e T A PR T R, TR A 00 AR M B 4
T ) 30 e 0 A 0 8 T S AR A A
FEALAZ TTHEIN A 32 T3 AT 4 J IR S v
BTG B o J7 1) A2 HE A 1 AR ) 9 3 9 5 41
& JRES AR B A o BT R R AR, A S L
R R T

(3) BRI B« Jonsifs 59 358 v AR 38 45 1z A 12
TR, v B I AR A2 S 3N e 2 R IR I B
AR ISV o BT KL BT, AR 2 K )
R A T, 2 A b AR S L o AL BIR
AT A A B A s 9, O Bl 3 T AT 8 53R
I A A 5 B e DR X T AR e A AR R
Ve, TR S5 7 A3 B0 3 AR BBEIR T AS P 8 AR 5E
L,

(4) WK B B« n s L 35355 T AR IR ), 3%
JEING R R AR SR, T KR KA R
LS T3 AR T e i A R AR A, i 3 IR MR 2
P (R AR IR, 322 Il 2k 25 29 SRZ L
VR A S Kb BRI L IR 2 M 1) TR AL
Dy s SN - $hikie e A BEARREEA

MBIy 10 350 1y = 144 i IR O BRI
BHAy < e 7 s o 49 T — U 0 v A A A9 3 4 A A —
Hh L T TR 52 3 HE N — TR R AR

5 %Hig

1) ECT7 0350 3 - 15 05 W IR 1Y 3 AR AR O
TEI R i A R TR 5, SR A o A BEORIAT) DR i A
U BRRIRRRETE

2) S EOL I N A 1 5 B ) 32 2R
S SRR T TR R K AL 46 TH S 7 A K



RN IR A L 2 1 L0 XRESEOT N A  PS R A LA 5 87

i

3) s - P 4 IR B4 PO A B B < K TR
ST — e 0 AR 7 A R R — b bR AR 52
SN — T AR R AR

4) TN 35 i AR s R IS IO B R B LA PRAIE
BTSN I BT S8 25 PR AP 0 3 - 4 55k i
A AT R A HE A B

Sk

(1] ARARE L AT 2. An i £ 4540 3 T e v 0 58 Bk 25 3k
(1. v 3 5 0 55 Bl iR 2741, 2016, 27 (4) £ 120-129.

[2] FF il Tl A EURE R S 7 + 24355 T S v i)
D], I A RHE R, 2016.

(3] WRaRig, Eamsm , 4% 8. I R8s sl e itk miF ot g
[J]. K FE2 2011,26(3) :52-55.

[4] 5k B3, 3810 75, TR B, 45, PRI & 8 1 i 3 07 S0 8
I RFEHIBOFFT[T]. TREHT2: 4], 2017,25(4) :
1094-1104.

[5] TR, 4 Wk, Fomak. /K V- i 2/ R s +
P ASE IR ML HI B S ()], & A 120 5 TR =,
2021,40(6) :1248-1257.

[6] Mg, sk Bi. R K - MIBEE R AR = i +
PSR T]. &+ TR M, 2017,39(6) ;
1004-1011.

(77 BEBRBR 38, B 3, 2. =000 )% X A% L5 R s in A
PEG AL W IR A S WF5E [ 1], 132 3 57 ° 4l , 2003

( L5 80 wT)

(2] B k. OC TR EHRE T HHmarsT[ 1], JL 385,
2013(8S2) :90-92.

(3] BeHSC. TBM R4S B REVL SR TR D] B
WHT. K22 ,2019.

[4] YEC, LI'Y, CUI P, et al. Landslide Detection of Hy-
perspectral Remote Sensing Data Based on Deep Learning
With Constrains[ J]. IEEE Journal of Selected Topics in
Applied Earth Observations and Remote Sensing, 2019,
12(12) : 5047-5060.

(5] W IR LA & 00 B I8 W B 2 ) S i 5 5 i ]
[D]. dtat dbat Tl K2 2016.

[6] ZHOU C, GAO W, CUI S, et al. Ground Settlement of
High-Permeability Sand Layer Induced by Shield Tunne-
ling: A Case Study Under the Guidance of DBN [ ] ].

(1):89-99.
[8] WHULSE, 5k #ik, TSRS AN, 45 ThIAROxT B 32 = hn #7 + 4% 4%
IR R [T ], A 1 12 ,2012,33(3) . 881-886.
[9] XU T4 A, s Ak, 55, =D Al 4+ £ 5% m
M5 £ TARI 2 8] EE R SR ()], A A 122 S
T2, 2006, (S1) :3218-3223.

[10] 454, 4T Ik, £ 8, 58 R RI TR AR TS =l 4%
LER R BRI [ )], A 15,2021 ,42(1) .
245-254.

[11] sWsde, #0725 sk, 5. T AR b =X T A5 7 4= 24
BRMARERAR TSR (1] WAk TR R EW. A
SRBIFIR,2022,39(1) : 1-7.

[12] B/NE RIREL, AR, 45, b T /K 5474088 6 1E
Rt AR e AU i —— A R =T ) R
W[ T]. FEZ 2022,37(2) :125-130.

[13] Z=fics faf LY, SR 0448 45 FiT 0T 280 9 T X 34 1 A
YIS )]. K EA,2011,26(3) 41-45.

[14] BHREE, BAS 1, BLAE . VR I R AR L5 1R R
PRI e AE B R DR A0 A [0 ). SRl 22 4 K, 2015
(6):27-32.

[15] X 3%, Trs , Fhali , 46 5 IRtk & Be Al R
Py W R R A M [ 7). K AR R 5% 3, 2020
(11) :120-123.

[16] HREZE, THDE. M3 SCh i T A bl [ 2R s i
SIS TR A LA TR ) ,2010,37(1)
63-66.

(TG ERHE)

Geofluids, 2020: 6617468.

(7] Femadic, ARIASF, Je W, 25, (sl & 2 00 3% e 3 i
TEAZ I BEE P B8R LT M st k54 9]
[J]. FREHAR 5 TR, 2021,21(20) :8582-8591.

(8] VRAEAE. JiG 4 4 Eiod A2 v BB 8 R B 77 Rt PR 23 A B4
Hil[J]. BUCERIEFAR ,2004(6) :51-56.

(9] R, 5 TR B YUK 2% S AL RHIE = > FE T
[D]. dtxt. dbunifb T K2 ,2016.

[10] DARABI A, AHANGARI K, NOORZAD A, et al. Sub-
sidence Estimation Utilizing Various Approaches-A Case
Study: Tehran No. 3 subway line[ J]. Tunnelling and
Underground Space Technology, 2012, 31. 117-127.

(THESE EAH)



