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Centrifugal model tests on shoulder balance weight retaining wall
with various motion modes

LI Hao"? LUO Qiang"? ZHANG Liang"?, JIANG Liang-wei" >, ZHANG Jia-guo" >

(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. MOE Key Laboratory of High-Speed Railway
Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Using the new shoulder balance weight retaining wall of an old embankment widening project of a mountainous
highway as the prototype, four groups of geotechnical centrifugal model tests are designed based on the wall motions under
translation (T), rotating around base (RB), rotation around top (RT) and T+RB modes, the impact of wall motion modes on
earth pressure and deformation of the filling is discussed, and the process of soils at various depths entering in to the active
earth pressure is analyzed. The results show that: (1) The wall motion modes almost have no influence on the values and
distribution of earth pressure on the upper wall, but when the ratio of displacement to height of retaining wall is less than
0.3%~0.5%, the shallow layer fills behind the upper wall have soil arching effect which is caused by wall-soil friction, and the
coefficient of horizontal earth pressure increases; (2) The equilibrator has a shadowing effect on the down wall earth pressure,

and the influence area is about 1/3 height of the down wall below the equilibrator. The results reduce the position of the acting

Under the RT mode, although it has the same displacement area as the RT mode, the equilibrator deflects downward. The fill
surface occurs easier on the upper wall.

point of earth pressure resultant force; (3) The motion modes have obvious impact on the fill settlement. When the maximum
settlement is promoted, leading to that the fill settlement of the RT mode is larger than that of RB mode, and the second fracture
arching effect

wall displacements are the same, the fill settlement of the T mode is significantly larger than that of the RB and RT modes.

0 3

Key words: shoulder balance weight retaining wall; centrifugal model test; motion mode; earth pressure; fill settlement; soil

jillf3

Pt R R S g e —

. EETE: 973 HRIUE (2013CB036204); sk m I A RN 45 %
& ;A LI &I (2682013ZT12)
1E 1773 G35 E TFEIT Coulomb AR 4 1S J5 1 238 A 4 ks BER: 2014 - 09 - 04
RBUATIR (=4



676 a5 oE L OB ¥

2015 4F

BRSPS T E A S s . 2 )R 1857
4, Rankine HR¥EHN G 1AM — AN SRS HENL T #A
Gl AR S Rh L B D R A
THETRT B, A SCREE 2 — 2 1 TRERE S, 24 H,
MR IR e B R3S B ) B S . IX PR
IO E e N o i) e S £ TR S R QT T Wt N
i e A e A3 A

FRT, #2105 RIS A7 06 B e L1 2, =2
PABE AR, BT R ) 2 ARt A
Terzaghil® A4 - BEBIRRIG KB, $4R% A7 R U0}
W e 393 A S IR R s A BT RO R
Fang 250781, J 3 95 P B 8 1 K 0% s S o b+
0L R REAT T NITE RY R ARG, ) 3 Fppr B A5 (i
W3 Ty Gedkhihie s RB K Zehi T3 RT) R EETY
FB LI BAT TS, S5 3RM, NIMERRE 3+
45 RT BEXF 2 B KR /ANMOIZ T o A, T At
R REOR L i RB BT 244
oM A PAREY LR AR AR, BN AN E
(IIFFTIN s e AR BT S 87", Terzaghi'™!
6 HH - RN AR R A A IS s Handy! A
PR S R RN AT AN B, SR B Y
B R R RS 5 A4 T 2 R R A R S ke )
R, BRI E TS, 5 b B
MR, PakE NI ARBY N ) R (EELE AT BT,
710 IR, sk R ERREE L ).

P, BT E A A R B T
BACEHOR, B NAH AR, RSEEA AR
BT, g DRREE LR ) A AR Ak DL A 5 144
PR ASSE— ME AR I T R DA L X2 i T H %
P98 S0 TR R T Y. FH (9 BE S MG A ST R I itk i S
7 T R 5, AR LI ST, e
RSP TAET THRB A, fEbHEht 1, %
JERIRE S BIZE T, RB, RT ZRpsAM BRI Ll &
T+RB i AT, BRI T RSEREN 95%IN, Wit
T A T RN, AN [ A A 2k 1l
X JE BT LR R 7KF LR ) R A
TIE LA B K J5 L ARAR TR 1

1 Rt
1.1 RIEEE

ARG T FH B O A2 7Y e A I8 K A7 1 TLI-2 7Y
T B0, A A RN 100 g-t, HAMITE AL 200g,
HRCEARL 2.7 m, BERFERSE 0.8 mX 0.6 mX 0.6 m.
1.2 1RELgIT

1) iy E R RS i 2R 8 R RS R RS f

Al R Y AT T AR s i 28 RS R A T R =40

4 UG 292 mm AN 245 0 T SR 7R R
WS Ty =18 kKN/m®, L5 R 9 ~35°
P ©2.22 2/ 5 Wop5.8%.0 $24 4[5 RIS A ST 41
KR

4800

:
SR8
.:.:33-.:

]

Bt 88 T

200 . 50,150 ,

.50,

150

60| 450 |

(b) HERHRIN T Rt Bfiz: mm

1 EER ISR BT R AR R~
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Fig. 2 Grading curves of fill of prototype and model
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Table 1 Design schemes for centrifugal model tests

Wigms RS/ % (V2175
Ml 95 FEh (T
M2 95 Zakalt ) (RBD
M3 95 SR Z) (RT)
M4 95 TSR IR ) (T+RB)

IR, R DL IF R Gl 7220
HLELL 100g MU REIZAT 2.5 h, AR T IH AL 45
W2 3 a, REHEE 1 (b FHZEFHIEIR T A E T,
ISR, 2 Ja AT IE RS

%2 REEROK B ERE

Table 2 Presupposition displacements of model tests (mm)

it AFALRS FATAIRS (e ff1/107rad)

K& Ml M2 M3 M4
0 0.0/0.0  0.0/0.0 (0> 0.0/0.0 (0> 0.0/0.0 (0D
1 1.0/1.0  1.5/0.3 (0.6) 0.2/1.0 (4) 0.5/0.3 (0.8
2 2525 2.5/0.5 (1) 0.4/2.0 (8) 1.1/0.6 (1.5
3 3.5/3.5  3.50.7 (14) 0.6/3.0 (12) 1.6/0.9 (2)
4 45/45  45/09 (18) 0.8/4.0 (16) 2.2/1.3 (3)
5 — — — 3.2/1.9 (4.5
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