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Model tests on earth pressure at rest of light weight soil behind rigid retaining walls

HOU Tianshun, ZHANG Jiancheng, SHU Bo
(College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling 712100, China)

Abstract: To study the reduction mechanism of earth pressure on retaining wall for light weight soil, the model tests on a
large-scale rigid retaining wall are conducted. The uniform loads are applied on the filling surface by heavy stacking. When the
remolded loess and light weight soil are used as backfilling behind the wall, the distribution laws of earth pressure at rest are
analyzed respectively. The results show that the earth pressure at rest of the light weight soil gradually increases with the
increase of curing period, but the increase range gradually decreases. The earth pressures at rest of the remolded loess and the
light weight soil increase approximately linearly with the increase of filling depth. Moreover, they gradually increase with the
increase of the upper loads, and the increase range of earth pressure at rest for the remolded loess is obviously larger than that of
the light weight soil. By comparing their earth pressures at rest, it is found that the light weight soil has an obvious pressure
reduction effect, and the greater the uniform loads applied on the filling surface, the better the pressure reduction effects of the
light weight soil. The coefficient of earth pressures at rest of the remolded loess and light weight soil is not constant. The range
of coefficient of earth pressure at rest for the remolded loess is 0.34~0.78, and that of the light weight soil is 0.22~0.55. When
the uniform loads are applied on the surface of the filling, the traditional earth pressure theory has a high applicability to
calculate the earth pressure at rest of the remolded loess, but the calculation error of the light weight soil is larger. Based on the
model tests and traditional earth pressure theory, a modified formula for the earth pressure at rest for the light weight soil is
proposed. It is found that the relative error is mainly 1.01%~23.13%. The characteristics of earth pressure at rest of the light
weight soil are revealed through the model tests and theoretical calculation, which is of great significance to improving the earth
pressure theory of the light weight soil.
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Fig. 1 Model box for retaining wall
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Fig. 2 Loading of model tests
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Table 1 Physical parameters of soil
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1.75 2.72 19.83 20.8 339 13.1 -0.07 0.86
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Table 2 Schemes for model tests
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Fig. 3 Schematic diagram of displacement control devices
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Fig. 4 Change laws of lateral earth pressure with filling depth
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Fig. 5 Change laws of lateral earth pressure with curing period of

light weight soil
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Fig. 6 Change laws of lateral earth pressure coefficient with filling
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HI P& 7 AT OFE GeRtie i 1k £ ) BLAE 7
gr, Fer HA b R AT B DL A B A
B IIEN IEAE - @FF Ik B DI U A B e R AT
Horh T bR TN Kog, SSIRALHS L T8
Ko @bt IE M MR O A, 1R
& 7 Frosi s i AntE o, ARIHIHR AR
i AE 5 775

Py =Ky(vhtq) - (1)
b5 ) R

K,=1-sing' 2)
(i1 WA WaE

E, = KO(VH;Q‘I)H i 3)
b HONBEE ¢y AEMERE; o N EIH RN E
Vet q NI h RIELIREE .
4.2 BT ENERESHRIEENXT LS
WRIEAL G 1k 1 S B A S R I TR
AR NI LRy, I SRR (A 2T %
b, 3t 457N S8 B E SEBR TRE A 03 1
HE 8, 9 mAl:
(D) KIn#Enr, B EF LR AR ES
RIERONEEE, MEMBIE M, =R LE LT
J1ERAE 5 IRIE < 1A iR 2 B OE K. P



+ T B % ik

2024 4E

770 =
w1k 1p o /kPa
0 5 10 15 20 25 30
30
£
< 60
i
H 90 O o +
120+ SN B N N+
1501 N N
o SRR ---- RIS
o JARZE3.09 kPaiXB{H  ---- MNEFE3.09 kPaFEBME
A NERZE6.18 kPalRIAH  ---- IERZE6.18 kPaFIL(H
o fMARZ9.27 kPaiX K {E MERZE9.27 kPaFHiS{E
+ MNEZF12.36 kPaid B ---- MEZE12.36 kPaFEIBMH

8 EERLFETEIBRESREEILL
Fig. 8 Comparison between theoretical and test values for earth

pressure at rest of remolded loess
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Fig. 9 Comparison of theoretical and test values for earth pressure

at rest of light weight soil
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Fig. 10 Change laws of relative error for earth pressure at rest of

light weight soil with upper load
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Fig. 11 Comparison of test values and calculated values by
modified formula for earth pressure at rest of light weight soil
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