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Abstract

The stability of talus-type rock mass slope is one of the key problems in the design and construc-
tion of expressway in mountain area, and it is urgent to be solved due to the needs of west trans-
portation. In this paper, a model setup is designed to carry out a reduced scale model test of ta-
lus-type rock mass slope stability. The dimension of the model tank is 1.6 m long, 1.2 m high and
0.6 m wide, respectively. And it is mainly constructed by thick perspex and fixed steel plates.
Based on the similarity theorems, model soil and rock debris are mixed stochastically to simulate
talus-type slope of a typical tunnel slope. The model test results show that: 1) rainfall compared
with single excavation has a significant effect on the stability of talus-type slope, and the horizon-
tal and vertical displacements caused by rainfall are both much larger than those caused by just
excavation; 2) in addition, the vertical displacement reduces with the increase of depth from the
ground surface and few local slumps occur on the excavating slope; 3) the failure mode is usually
tension-sliding under rainfall state.
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Figure 1. The original dimension simulated in the model test (unit: m)
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Table 1. Parameters of the real rock mass and the model material

= 1 BRREMBFEREMRNENFSH

S L po A A Es PUESRSE o BHc WEER A o
ZH (glem?) (GPa) (MPa) (MPa) O

JRAE A 2.45 21 34 3 37

B R 2.45 0.21 0.034 0.030 37

JR A AR 0.68 5.8 1.98 50 223

REAUA R 0.68 0.058 1.98 0.5 22.3

22. RENERE
AR LR A HE AR 5 T St i B DA S it s AR ABLER 1l 5 &, et k) 17 RSE o8 1.6 m x 1.2

DOI: 10.12677/ag.2021.115054 592 HuERR} =1V


https://doi.org/10.12677/ag.2021.115054

XYy %

m x 0.6 m FRIRERRES S 28, la] 2 fros . B RARCR AT 10 mm JEKIARAR, D9 1 T WL iR56 o el
WHIAETE , IR AR R JRE 7 ] A 9 000 B A — A 0 B = A SR T JEE P2 O 25 mm A HLBRE AR, o5 —
LM BERNTGTES AN Lo AT WLISCHEAR P AP 200 5 mm (K A AR AT REAREEAT I, X A R A AT
INFHALEE, W R R AR B 0 RIINIRE, AT b il AR AR RS ) A [ A2 T, PRAIE 16 b T
T N AR o

T 450 ST as0

‘ 410

1810
1200

20
|
Lo
[

(a) BRIV R (b) BRG]
Figure 2. Model test installation (unit: cm)
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Figure 3. Preparation of a model test
3. B E

270 270 3

Y33 Y23 Y13
<] o

Y3-1 Y2-1 Y1-1

=
et
=
et
g x3+e  xa-e  x1+o |
Y32 Y22 Y12 el
o o o —1
=
bl
1600 |
(a) planform unit:mm
—
re rB ra

440

vz xa Y- E

l149]

1200

620

mudstone

Ls La

[ 610 | 9% |

(b) elevation view unit:mm
(a

Figure 4. Measuring arrangement of a model test. (a) Measuring points; (b) Photograph
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Table 2. Key stages of model test
F2 AWETEXEDR

KT I 8] £ (h) KT AT IS 18] 5.(h)

IR 0 AL R R 26.7
THRTT 25— 0.1 THZERIE NS 30.6
THRTFZ 5 b 0.4 ENGSTE) 32.3
FHEIHZ R = 0.7 THZRE )\ 50.4
FHEFFFAEE IS 1.0 L EON A 51.4
FHRFIZER L 13 AL B 59.2
FHRBAE IR R 17.2 [AIRAY 74.2
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Figure 5. Horizontal surface displacement vs. time
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Figure 6. Vertical surface displacement vs. time
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Figure 7. Horizontal surface displacement vs. time
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Figure 8. Vertical surface displacement vs. time
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Figure 9. Vertical subsurface displacement vs. time
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Figure 10. Vertical subsurface displacement vs. time
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Figure 11. Typical failure mode of talus-type rock mass
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