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Abstract

The mechanical response of ribbed anchored retaining walls is strongly affected by geotechnical pa-
rameters behind the wall, which exhibit inherent randomness. In this study, a conventional ribbed
anchored retaining wall is investigated. Soil unit weight, cohesion, and internal friction angle are
treated as basicrandom variables, and a reliability model is established to represent the continuous
transfer of active earth pressure to the facing panel, rib column, and anchors. The JC checking-point
method is employed to evaluate the reliability of four failure modes, namely facing-panel bending, rib-
column bending, anchor-tendon tension, and anchorage pullout, as well as the influence of geotech-
nical parameter variability. Results show that under the baseline condition, the reliability index of rib-
column bending is 3.62, making it the governing failure mode; the index for facing-panel bending is
4.27, while those for anchor-tendon tension and anchorage pullout exceed 7, indicating substantial
safety reserves. The reliability of all failure modes is most sensitive to the internal friction angle, fol-
lowed by cohesion and soil unit weight. Increasing parameter variability markedly reduces system
reliability, with rib-column bending remaining the governing mode. When the coefficient of variation
of cohesion does not exceed 14%, the governing reliability index remains above 3.2. By comparing
different wall heights, it can be observed that the sensitivity of geotechnical parameters is positively
correlated with the height of the retaining wall; likewise, the control failure index also varies from
the rib columns to the panel as the wall height changes. The results provide a basis for reliability as-
sessment and design of ribbed anchored retaining walls.
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Figure 1. Calculation model of anchored retaining wall

B 1. TR EER
3.3. mHRAAN

P ARV 1 SR T RIARARE |, BT IR ER A 3 me BR8P K TR 2% 9t B vt 42, 3%
RSP B s, R 2 A, TONRZ IR TR 8
q,(z)=p,(z)x1=p,(2) ©)
oF I 167 32 AR B T T 25 -

(2)sh . (2)s;
)zq : =p8

LB R R R TS, R AR s RS LSRR A B . RS EEE 300 mm, 24N
(iRl e (NS R R NS TR R S s A
3.4. BEAN SR

I 7 2 TR A R B 1 o g R Dk LR 2 (R s g SRR DA (¥ 7348 58 B2 48 T AR IRLEE. 50, ]
VLR 2 A BT AR SZ IR KT S A BN «

Mp(z

(10)

q.(2)=p.(2)s, (11)

AR NEE EE . e E AN R ER, BEEAE Im. 3m. Sm. 7m AR E 4 B, FEire
fiesd b S 7K, SR P22 B T N B VR T AT - S AT 2R IR BB A S 1 7 P

Ku=P (12)

DOI: 10.12677/hjce.2026.1510234 20 +ARTHRE


https://doi.org/10.12677/hjce.2026.1510234

ik F

s K R EARRIBERRE,  F AT S8 80 K LR 5 AT v 1 P S R AR T s e YT iR (S A% 17
By PONSERCT R R, A R R BT K AR E

RIGTTREAT BN LR S5, ARt — 1S B AR VS S K SR04 MA2)s BY 15040 Viz), PRS- FFA
FRSR A AR AT Nie AT S8 VA AR A1 08 207, TUER & HERSAT IR b 10452 700

(13)
LA 4 1o 0 ] P 2 6 0 oA ) B A R A 32 25 4 A F RO M maxs B HER AT S 1) 7 10 R B K
{8 NPT 5Pk P HVE BN Tiaxo
4. PR AT IETRE DB R E
4.1. FENZEE KRR R
B e 22BN =3+ iR i B SR, AN SR INRER % 2K . Rk
OS5 AR E R . B A BRI AV N FE AN A &, Bl
X=[r ¢ o (14)
B =ANBENLAS & AR AR B I IE A0 AT, R LR R ST Ak am B R 4 ] 25 B0 42w v HE U
s, RIS TREBIR NN TSR AR, 58 WU 588 HO S L RS R B R
At A U AR QA AT Y B 1 BRSO, BSLTR R E . RIS L BT AT AR A R A [
B Pudk VU 25 PR R 245 bR 2L
g(X)=R-5(X) (15)
X, RANHIPEHUIIGE), SO MBS LS HR VRN .
D0 o 2 B TR 25 B B an =52 1 B o

Table 1. Limit state functions

= 1. RS R

RSB AR &%

mREs g, (X)=M,, M, (X) M.p 9557 5 FE TR HUZS AR AR T3 M man(X) T AR 5 K25
WE2e g, (X)=M,, ~M,, (X) Mo FIIEER RIS Ts Munan XA B K255

SFF g (X) =Ty =T, (X) Trs JYHEFFFF SRR AT s Tonax(X) 9 5% HE SR (60 B0 1 5
i B iR € (X) =Ty~ T (X) Tr.s 8 BORR PR 0 R AR 3R 7

VNAS R 2 AR FRARZS AR I B A RIER AT, 58 X R RO S nT FEFE b 1) e MBI A I AT SEFR R Beons
FH TR AEF ) R 0 X
ﬁcon =min(ﬂP’ﬂM’ﬂS’ﬁB) (16)
K, Be AR TSGR Sy NWIAE VT SRR FR: B NHIAT P SEFRNR:  Be N A BT SE 48 AR .
FEE T SEARAR S H AR T SE3R R Bratbl, Bl BIWrEhe 2 150 2 FE 2 2K AL, R
Pzl R R U S B U S5 R, B PE R B R AR BT B A SR .
4.2. TRETHIRE

AT R G —BENLA N B IRESAL it 8. HE—4 X, Bt EFEs LA BE#RLE

DOI: 10.12677/hjce.2026.1510234 21 +ARTHRE


https://doi.org/10.12677/hjce.2026.1510234

e &

TV IIRERT 2, SRAG Mua KBS HEATHRL ST T3 BS54 4E ISR NAH L DI RE R AL IC 8 UGEARE
WA SRR R, JREE A IRZE RS DIRE R, HERF SIS ekt mTEE SRR

4.3. TIEEH

PABE 8 m ey S SRR SUR AT 35 o0 1, S5 3 B8 3 m, AR KT IRIEE 3 m, JIES U E b, s
TE WA B 4 AT . TR C30 YRR ISR A, AR B A VR L TR AR AT AT
R HRB400 A, BB B AR E A R . SRS HIE 2 for.

Table 2. Parameters of retaining wall
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Table 3. Statistical parameters of basic random variables
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Table 4. Active earth pressure results at mean parameter values
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Figure 2. Model schematic diagram
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Figure 3. Simulation cloud image of retaining wall
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Table 5. Comparison of theoretical calculations and numerical simulation results for key mechanical response
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Table 6. Reliability results under the baseline condition
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Table 7. Typical COV combinations and governing reliability indices
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Table 8. Reliability results for the 6 m retaining wall under the baseline condition
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Table 9. Typical COV combinations and governing reliability indices for 6 m retaining wall
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