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Abstract: It is inappropriate to calculate the earth pressure for finite soils using the classical Coulomb or Rankine earth pressure
theory. A series of laboratory model tests with different widths of backfill are conducted for the passive case of a rigid retaining
wall subjected to horizontal translation. The change in lateral earth pressure distribution from the at-rest condition to the passive
condition is monitored by using a set of pressure cells. The particle image velocimetry technique is employed to observe the
development of a failure zone in the soils. The experiment results show that there is a good agreement between the measured
earth pressures and the Coulomb’s solution in the case of infinite soils. However, the passive earth pressures on the moving
retaining wall for finite soils are much more than the Coulomb’s solution. With the decrease of the soil width, the limited
displacement of the wall under passive state seems to increase, and the passive earth pressures also increase significantly when
the heights of the application points of the resultant earth pressure move down gradually. Moreover, with the decrease of the
soil width, the heave of the backfill surface increases gradually, the inclination angles of the slip surface increase slightly, and
the lateral earth pressures on the fixed boundary also increase gradually.
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Fig. 1 Front and top views of test box

B
CL

275

L ¢!
SPTI:SPTZ
i

800

180 , 135
I

525

I e
SPT3:SPT4
i

180

120, 180 | 180 45

' o
SPT5:spT6
e

30,
I

350 4543 350 2416
%do I 1T
— (RSP 8 mm)

2 HImEMR T ENSEEMER
Fig. 2 Construction of rigid wall and location of earth pressure

cells

FERS B2 S A7 B 2 H = AH AR AR 5 AL



980 H O+ T OB % M

2016 4F

RCEALAN 2 T ML R A s B M1 R M2 BASK
BUKSEINER, H50 0 B AR A5i8s C1 A C2 2 il T Fa AL
(G R CASE ISR R el A5 RS Bl o R R 4
KPR BE A 0.025 mm/s, BARIIFS B3 FE A 2L
(IR /I 15 0 5 TR A T RS s gfe f f o
HISEPRfi %, KRS AN 0.01 mm, FFEA 50 mm )
B RmNEREN R, HikE 3 AME R QAT
A —/KFTH, Hp—N55 3 AN TR—RED, £/
HE 3 AN E 73R8 B — S0k M R AR £ 55 113
1.2 R4

PRI e AR S bR D , 385 N T 95 I 1 4%
S HR[16], I HIH0 L& EE 300 mm, VEHPIEEZ) 120
g/s, W BEREEE N 30 mmys, B +452E 25 50
mm BRI EHZR I A, Wil 3 FR. Beiil s
TROHIEWREASECN: TEEN 14.6 KN/m’, HIX
S N 41%, Dso N 0.17 mm, HREARN 25 N 2.63,
RRKFLBREE N 0.94, H/NLEREE AN 0.60, PIEERERSN
35° o e TARN BRI A A BE R B AS ST AR AL, AR
Loukidis 2PV &5 i X MEE R A, DO &
B TR R FEA NS 2 SN 41%, FAXHAAHL, BRfE{E
B[] A 208 A T L B AR 6 H o S U A B
7o

TREER LR

3 ANILEmUASI& TRt EAREY
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Fig. 4 Embedded earth pressure cell calibration arrangement in

sand
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Fig. 12 Displacement fields with various wall movements for test T6
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Fig. 13 Displacement fields under limited displacement of wall under passive state for different n
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Table 2 Slip surface inclinations for different n
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Fig. 14 Distribution of lateral earth pressures under fixed boundary

for different n
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