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Physical model studies on fill embankment slope deformation
mechanism under rainfall condition
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(1. State Key Laboratory of Geo-hazard Prevention and Geo-environment Protection,
Chengdu University of Technology, Chengdu, Sichuan 610059, China;
2. Chongqing Communications Research &Design Institute Co., Ltd., China Merchants, Chongqing 400067, China)

Abstract: Deformation of filled embankment and its stability are common engineering problems of the western mountains area
construction. A typical slope of one expressway in Chongqing slides along the weak stratum on the bedrock after stacking fill, under
the condition of continuous heavy rain. To study the failure mechanism of the landslide, physical simulation is adopted to study the
rainfall influence on slope deformation. We also analyze pore water pressure change with the rainfall time and its relationship with
the deformation and failure. The results show that the landslide deformation and failure is due to large amount of stack at trailing edge,
changing the slope stress condition greatly. Secondly, the construction changes the original hydrological environment, and continuous
heavy rains cause a lot of rain infiltration into the slope. Pore water pressure in the process of the landslide plays a key role.
Embankment has a mass of debris and argillaceous, which can be carried to the slide zone with rainwater. And argillaceous of slide is
the same. These substances can block the dissipate of groundwater. This phenomenon is the accumulation of slope deformation and
pore water pressure. Deformation suddenly increase and pore water pressure decrease. The landslide can divide four phases: rainfall
infiltration, slide with full water softening, trailing edge cracks, crack through whole sliding. The final landslide deformation failure
mode is creeping-cracking.
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Fig.2 Engineering geological plan of landslide area
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its models
;3 c 4
HhE A / (g/cm’) / MPa /1(°)

FEROBR FER AR OFRR R

ORI - 220 220 2.2x1072 2.20x10™ 25.00 25.00
P AARIEA E 2.05 2,05 3.0x1072 3.00x10™* 36.00 36.00
VORTUE GE#D) 195 195 1.8x1072 1.80x10™* 12.23 12.23
T8 RIS 262 262 203 203x102 3575 3575

—= BT SL
o i BB A S
— i B PR

NTERAR I E &8 %
wn
(=}

103 102 10! 10° 107!

d/ mm

B4 SRR RARRIA RS IR0 Ay th 2%
Fig.4 The gradation curves of colluvial mass, model
material and embankment

3.3 1HEMR

RRIEHRZ R TR, Foamdit. M
WIS AT KA S, A e R
PEILRE, W FRESNSACET, T UARDIK BRI BT 2
R BAP M. Rl p IR CE i —E, @
R IEA AT AR L HIE 8 4LiAE, FIF Fuzzy
PN LT RIEA R S Bk B34, 2R 1
AR LS5 R IE 2. B BUA B+,
FA AT AT b, IR A LR 54
UFHL 2 [ 26 &, ARG R AR A kUS4 T A1
AR L, 2 et ST, SR AR 4
Kl 4 Fior, MORHECEL IR 2 Fios. ST AR g Hes
fAt, HORRAR AT, FREIETT R EE 2
TR S A KRB, FIFH B ARIED SR L e
Fife KT 50 mm A ORI -
3.4 ABEMHR

AT BRI S B R IR, et T
YOAHERAPE N & FE R K. Hik, {563 R



2936 = +

I 2018 4F

AL AE HE B B R 2% W ) RO B AR L R . Y

JASAE AT S EE 24 h, BT RMERR ST RS F

B 12h, RIGTFEEN, S2ilpFrmisEE 18 mm/h,
P 6 h, FFMZEHR)E 6 h ikIgE W,

# 2 BEORIEL LRI S

Table 2 Components of model materials and its physical and mechanical parameters
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