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Model experimental study of deformation and failure mechanism
of low-angled slopes with interbedding of soft and hard rocks

SONG Ya-fent?, CHEN Cong-xint, ZHENG Yun!, XIAKai-zong!, OU Zhe!, XIATian-you!, ZHOU Yi-chao*

(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China; 2. CNSIC Survey and Design Institute Co. Ltd., Changsha, Hunan, 410014

Abstract: A lab model experiment of low-angled slope with interbedding of soft and hard rock is designed on the basis of geological
analysis and similarity theory. The lab test is based on Peng Jiawan slope at Yi-Ba highway which has interbedding of soft and hard
rocks with low dip angle. In the model tests, slope excavation tests are used to simulate the engineering excavation (or valley
incision); and the water injection softening processes are used to simulate the rainfall infiltration. The results show: under both
excavation and rainfall infiltration conditions, the deformation modes of the slope are sliding-tension at first and overall
creep-slippage in the latter; and the failure mode is overall slip failure along the sliding zone of deep soft rock. Strictly speaking, the
deformation of hard rock strata differs from the deformation of soft rock strata. Hard rock deforms mainly in sliding-tension but soft
rock deforms mainly in overall creep-slippage. Changes of the condition of deep soft rock affect the total stability of the interbedding
slope mostly. Both excavation and rainfall infiltration would lead to decline of stability of the slope. The free surfaces and
micro-fissures induced by excavation are the basis triggering slope failure, and the rainfall provides incentives to the slope failure .

Key words: low-angled slope with interbedding of soft and hard rocks; model experiment; excavation; water injection; deformation
and failure mechanism
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Fig.1 Typical geology section of Peng Jiawan slope at Yi-Ba highway
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Table 2 Physico-mechanical parameters of slope rocks
and similar materials
/ (kN/m3) Oy | MPa / (kN/m®)  Ocn / MPa
[16] 26.7 28 15.96 0.14
27 12 16.16 0.06
3
3
31 Table3 Material ratios of slope models
0.36: 0.469: 0.060: 0.090: 0.013
C=1:126 176 m 0.68: 0.220: 0.023: 0.064: 0.013
176 m 25m
¢ =126 C,= 33
1.64
176.4m 176.4 m
C,=CC =207
Ci=C=C=C=Co=C.=C, =1 140 cmx 140 cm
C(;:CE:CC:CE:CRl=CRC=CT=207 1 20cmx5cmx
C,=C =126 3cm
1.4m 1.8m
C =,C =11 03m
C, C Cy
C, C,
Cf Cw 15 2
Co Ce 3 3
C, 6
Ce C. 6
C. C
R
CRc C.
C(S CX
C [17] 1 4 2
1 2 3 12h
1
Table1l Modeling constants of similar material test
Cs C, Cf' Ce Ce CW C;: o Cs Cx G
207 1 1 207 207 1 1 207 126 1 112
3.2
[18] 2 3
[19]

Fig.2 Layout of displacement measuring points
in model slope
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Fig.3 Dial gauge installation
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