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Geomechanical model tests on slope hazards of typical high bedding rock slopes

SUN Shu-wei' 2, ZHU Ben-zhen’, MA Hui-min’
(1. China Academy of Railway Sciences, Beijing 100081, China; 2. Northwest Research Institute Co., Lid. of CREC, Lanzhou 730000, China)

Abstract: Based on the reinforcement engineering of the high bedding rock slope of Wanzhou Liangping Expressway, two
models, among which one was reinforced and the other was not reinforced, were compared by geomechanical model tests. A
method to simulate slope hazards of high bedding rock slope was given. During the tests, the influence of rain on slopes was
simulated by the uniform capillary flooding method. The variation of displacement of slopes under excavation, rainfall and
reinforcement and the variation of stress in anti-slide structures were presented. It was shown that, without anti-slide structure,
the sliding mass moved in an accelerating pull type and the mass points on surface moved with a larger speed than that of the
points in sliding body, but the effect of anti-slide structure could not only limit the displacement of sliding mass but also make
the sliding mass moving in a push type. Rain fall caused a great loss of prestress of anchor wires. As for the anchor wires in
anchor cable-pile, the percentage of loss was about 10%; repeated rain fall might have a disastrous effect on the long-term
reliability of the structure with regard to the anchor wires in anchor frames.
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Fig. 1 Layout of anti-slide structure in prototype slope
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Table 1 Mechanical parameters of in-situ rock mass and model materials

;;:f} /(KN + m?) cp/kPa  @p/(° ) Ep/MPa VP Ad(KN + m?) CwkPa  ¢u/(°)  EywMPa Wi
ht 20 80 25 100 0.30 20 2.4 23 3.5 0.30
hd 18 50 20 50 0.42 18 1.7 20 1.8 0.42
scd 19 70 22 70 0.30 19 2.5 21 2.4 0.30
xed 19 30 22 120 0.25 19 2.5 21 3.8 0.25
jc 19 80 27 50 0.42 19 2.6 27 1.5 0.42
he 21 100 26 240 0.25 21 3.1 25 6.9 0.25
iv 22 70 28 600 0.25 22 2.4 29 17.7 0.25

%2 REZMFRISEAMHOESY
Table 2 Mechanical parameters of prototype structure and model materials

Hikly b3 Ep Cep ap At 2% Ot Om

“F IKN+m?)  /MPa " /MPa /MPa  /(kN +m?) /MPa W /MPa /MPa
il 25 3x10* 0.25 20 — 16 960 0.23 0.50 —

Eﬁé 25 3x10* 0.25 20 — 16 960 0.23 0.50 —

i 78 2x10° 0.20 — 1860 72 0.14x10° 0.30 — 32

ik 20 1.4x10" 0.25 15 — 16 435 0.23 0.45 —
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Fig. 2 Layout and size of model slope
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Fig. 3 Layout of displacement measuring points in model slope
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Fig. 4 Layout of measuring points in model structure
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Fig. 5 Time-displacement curves of measuring points in sliding

zone without anti-slide structure
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Fig. 6 Time-displacement curves of measuring points in sliding
zone with anti-slide structure
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Fig. 7 Time-horizontal displacement curves of measuring points
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Fig.9 Time-horizontal displacement curves of measuring points on

surface of slope with anti-slide structure
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Fig. 10 Time-vertical displacement curves of measuring points on
surface of slope with anti-slide structure
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Fig. 11 Depth-soil pressure curves for pile 1
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