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Abstract: The finite element limit analysis (FELA) method is used to interpret the active failure mechanisms of retaining wall
with narrow backfills under translation mode. It is found from the numerical results that multiple slip surfaces will be developed
in the narrow backfills in rebounding form. Moreover, the numbers of slip surfaces in various cases are summarized.
Afterwards, based on the active failure mechanisms, the backfills are divided into the upper non-sliding zone and the lower
sliding zone. Considering the soil arching effects and the horizontal shearing between adjacent elements, the concept of curved
soil-layer element is introduced to calculate the earth pressures in non-sliding zone. The sliding-wedge method and the finite
difference theory are further used to estimate the active earth pressure taking the number of slip surface into account. Also, the
solution to the active thrust and its application point are deduced. The proposed analytical solutions are validated through the
comparisons against the previous studies. Finally, the parametric studies considering the effects of aspect ratio, soil friction
angle and wall-soil friction angle are performed. The results show that the number of slip surface significantly affects the
distribution of the active earth pressure, and using the proposed analytical solution is beneficial to an economic design of
retaining wall with narrow backfills.
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Fig. 1 Schematic diagram of retaining wall with narrow backfills

BEE IR 2R, B A A CZ AR
22 i ERe HT A R 8 RS R R PR
o FrydmanZ§ B Take S5 4@ i 25 DAL /0 7 °F
) N N RN 2 B w2 e ) I A WA o bW O
RARH, i T R oRRE B I 3 B0 N i e 5 A ) A
BALBIR PR, S Eah k2R
LMo . O Neal 5 PHEL B M IEGAIE T 458 .
Fan 4 013k — 0 i 1 — ZEBUE BT 7T 1 sh iR
i T AR 1 2 ) At 1 i g i, A A BRIA
+ =B+ & R FEK T Coulomb 1 & /3 TIIME . Rui
ST 1o P A A AL = R 0 I 52 1 A AR P A7
fE. CABITTTE T U] 125 R8RS A R 98 FE 4K
THEERATVE BT I E SN, RNy TR
R BLE 1 Hefif o

T B~ 7 TV VA T SR Y v AR A PR - 4
VROV BT AR AR IR iyl O B AT A PR
b2 w1 5 v ) B SO ) AT e 8 e TR O <
RERS 5 BN o SRR E LR, SRR L2
TR N AR, BIEH RPN . J5#H g
o7 2075 R A - A5 Ky A B AR AL, BV S5 4R
JS7 T B T2 B i T, S T A R o PR 4
Bt AR AR, E 2 TR AR S R
The gRL, PRNIIEBAFAINE, A PRIE A
BTG Tk — T I A& I -

TOTA R BR-PATEAE R AR, 8 KA R
2 A B HUSOK P oy 8T, BBy R A /)

TR e (R GRENO T, B ke a i 2]
) BRIy, BTSN TR, i
JERFESN LRSI KPR ICHE SR I R R
TIKPIRE S TTEITIN Ay, S s+ i S AE
TORT . NIRFETFEREE, CaofF! k% i 2
LA ETIN AT, B AN P T R 2 1)
SRR, B T N TR S AR T T Ak
S TTITE, WE N d T RS R [ BTk BT
RV IRZE, FE—ERIultE. i, b
ARAA TN [R] B 52 35— T BE AR D PR R 2 LTl e
OB Z AR RN B L, R T oy 5%
A — P LR A L. RIE, RN & 3% s S
SE A KFB9) 70 WA 4258 2 8l s ) T ik A £
e

EEXS LIRBE AR AL, PP Bl B4
A IR T8 R S ROt U bR, B eR A
A FRICHRBR 247 7712 (FELAD #87R T $44% R 40 F 3 i
HLE, Rehs e A IRTEEEIH LRI N ERARERX S
TEERIX . R, BRI S R
NIRRT, St T E i fotik, JEH T EEIRIER
X o Bt R BRI N AR R, R
BRXAEERERIFRM, BB R i T
RIX, SINARZEDBIRIEAT R T E LS, dtim
G T BB S REAA I AE R AR T R AR
2o EEOL T PRTE I WIS T8 1 5 70 (0 i
i o N b A SCHRIGAE T PR E R A B S
e L. FR, JEESH T, BT T SR
S P R A - L R B A 3l s ) R
o SR R R R

1 ETNIFHIE
1.1 [EBEXSHEER

K A Rtk BR 4 #r 7 % B OptumG2

(academic version) PHE iR NG PRIE 455

EEBIAHLEL . OptumG?2 i K il — B HEAN L1 65 55,
25 PR ) B R PR, AT FSE AR . OptumG2 H
A% B E RN TRe,  TEPIS R I LT AT B3R
IE ST, Ry 2 H P S R R &4
ANTFI SRS (2 AR e Tk ) 6171,

2 45T ) E UM FELA RS, BRI
FEN H NI % BRSBTS 9 N B IR+ 3R
TEEy 158 kKN/m®, R ¢ 9 36° , MR
& E, N 18 MPa, Attty 5 0.3, il L& R
B Ky 0418 S-SR ER A S 250, Bt
B L EE R R 8 tan 5/ tang A 0.64. FH T KAl



%3

W30, S, AT BRTE R P B T ) 485

PRCPRAS 1), AR FH A5 6 R D BRI 30 74 U ) B 7R -
PE A AR FATAA . i A Pl i, [l se
A, 62 PSR NP A e T (1 kPa);
THEA R EG AT a1, HEKR. BERIER
R, MASECE B YIE 5000 NI 10000 4.

B
| |
L]r=15.8 kN/m? 3] 3]
$=36° - -
={o=25° -1 -
~1Eo=18 MPa - -
*|u=0.3 Bl Bl
[~]K,=0.41 - B
ok 4 B 2 H
N i ]
kg [ R 2 Bl
BRT [ S | A R <1 EERRIHs
] kg _| (10 000#5%) -] (10 000i5%;)
# +# - - # + —_—

(a) JUTER  (b) ToAERIPREAEIR (o) FA3ENPIHE SR
2 [ R HERE

Fig. 2 Problem definition and numerical model
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Fig. 3 Effects of aspect ratio on active failure mechanisms
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Fig. 6 Model for narrow backfills behind wall
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analysis of curved soil-layer elements
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Fig. 8 Stress state of curve soil-layer elements
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Fig. 15 Variation of active earth pressure with aspect ratio
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application point with wall-soil interface friction angle
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