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Experimental study on similar materials and physical models of artificial deposits
CHEN Shuai', WANG Yonggqi', HE Yuqiong', ZHANG Jiaming’, TANG Lei’
(1. College of Transportation Engineering, Kunming University of Science and Technology,
Kunming 650500, China;2. College of Architectural Engineering, Kunming University of Science
and Technology, Kunming 650500, China; 3. Yunnan Communications Investment &
Construction Group Company Limited, Kunming 650032, China)

Abstract: Aiming at the problem that artificial accumulation slope is prone to landslide disaster under the action
of rainfall, materials with similar seepage characteristics of accumulation body are prepared with cohesion by
taking internal friction angle and permeability coefficient as the main controlling factors. The rainfall physical
model test is carried out based on an engineering example of an accumulation body. Response law, fracture
development, slope deformation and failure mode of accumulated slope under rainfall infiltration are explained.
The results show that the pores and cracks in the slope of the accumulation body provided an advantageous
channel for rainwater infiltration. The greater the rainfall intensity, the greater the pore water pressure and slope
deformation, and the stronger the rainfall lag effect. The failure process of accumulation can be divided into slope
infiltration and erosion-gully generation at slope top-local failure stage at slope foot, failure aggravation stage,
overall failure stage. The research results can provide reference for the model test of accumulation slope.
Keywords: accumulation slope; similar materials; rainfall infiltration; model tests; failure mode; fracture

development; slope deformation
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Tab.1 similar parameter relationships
LB 4 AR AL
JUATRSE L L C, n
I p FL>T° C, 1
ke FL'T? C, n
NEEHE S 1 C, 1
ESi78 9 FL'T? C, n
HKF o 1 c, 1
BIERRk FLT! C, n'?

1.2 HEMURERHERE

A B3 + o b BHRRPE 5 SCRR[13- 1418 58 B
B, IR AR IR R AR AR AN, AR BLA
B M TR, HE &R A E . IR R
AR BEA L R bR fERD . EE Ak . WEE LA
HedR (b 1 mm BRdfEGR ) VR ERE, JEURE 24
W2,
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Tab.2 similar raw material parameters

J5UR PR RSy W (gm®)
FRIERD T A ] AYE>90% 2.4
CINTYey ) SRR IFN BaS0,>95% 4.0
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A YA AR BB B3R g R IE 32 T
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JoKIE & . DR MERD Bt/ a BB e (G2 PR R
A). EiABEE AR E GEmMEEB) ., i
T E AR G EER C) R IESCIAE Y 3
MHFE, BPMERRE4DKF. FE, AEL
X EE A AT AR A B & SE e IR AR, T BRJC G
ZRAF R 45 R B 52, AR RE K i A
HF14%. AR RHE A B K F L3 3
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Tab.3 level of orthogonal design for similar materials

K- SN A% SRR BI% IR C/%
1 30 5 4
2 40 10 6
3 50 15 8
4 60 20 10




%34 i3

I, A TIEARARDAA T S M AL A X AT 335

1.4 1T Rt il &

AR IE AR I 5 T B S e 4 TR L AR
I HEATAHC S HOMEUA S, ARk & TR LR 1,
BRI,

(1) JURHfER : ARAEAR R RHEC e 26, F
—E AR . Ea Ak, Wig+t . ikt
BRI -

(2) RREHIAE : B HORR T A TR AR,

LN, TR SR I A KRR, TR
Ja MRS RENURIREDEER TN, 78 35 BB I AR fif
s, Bk, W FARss .

(3) FRRPRIFRE: BRI ERARERS 22 5
A, TEERCERUEL, FERIBIZER, FREIFITA
R

(4) ENRAE: KHE (AL TIm )
(JTG 3430—2020) JFJEEHBTIAE . B &R, JF
T SEAR IR IR -

BT RHRLRERRR 5
Fig.1 process for preparing similar materials
~42.15 kPa, WNIEHEFI N 16.97°~30.64°, B i &
Bk 4.50x107 em/s~4.12x10° cm/s, 38 i i iR 5
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RIA R T I B AR . EH K . BE LR,
193025 AR R % R . BEER 1. N RS
BEFRE, WiR4, EBREHMLMRT L EA
BN 1.74 g/em’~1.79 g/em®, FHE 14 0.50 kPa

F4 MBS R

Tab.4 similar material proportioning test results

155 g5 Lk B /(g-em™) Zh® J1/kPa N EEREF1/(°) BB 2B (ecms™)
A% B% C%
S1 30 5 4 1.76 32.65 20.26 6.60x107
S2 30 10 6 1.79 24.85 22.68 4.50x107
S3 30 15 8 1.76 2.35 25.64 1.60x10°°
S4 30 20 10 1.77 42.15 19.63 6.50x107
S5 40 5 6 1.78 8.95 26.92 7.60x107
S6 40 10 4 1.78 0.50 30.64 1.30x10°°
S7 40 15 10 1.78 22.85 23.84 9.40x107
S8 40 20 8 1.78 32.65 18.73 1.70x10°°
S9 50 5 8 1.75 36.50 16.97 8.80x10°
S10 50 10 10 1.78 32.50 17.21 6.80x10°°
S11 50 15 4 1.76 19.80 24.14 4.70x10°°
S12 50 20 6 1.75 1.40 25.71 6.10x10°°
S13 60 5 10 1.74 19.50 20.46 2.70x107
S14 60 10 8 1.77 6.20 26.75 2.50%x10°
S15 60 15 4 1.78 1.10 26.52 2.60x107°
S16 60 20 6 1.77 13.20 28.06 4.12x10°
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Tab.5 theoretical values for prototypes and similar

materials
S i A I e
J 14% 1.78 25.15 30.389 1.170x10*
g!ﬁ 14% 1.78 0.17 30.389 2.625x107
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Tab.6 test results for similar material parameters
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Fig.3 sensor deployment
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Tab.7 rainfall condition setting

TRk [/ R SRE/(mm-h)  #E R /A
Gl 6 24 6
G2 6 48 6
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Fig.4 variation of pore water pressure under different rainfall

conditions
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