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Analysis of deformation and controlling measures of a cut slope at
a highway tunnel portal with faulted rock mass

ZHANG Qianyi, LAI Guoquan
( Northwest Research Institute Co. , Lid. of China Railway Engineering Corporation ,
Lanzhou ,Gansu 730000, China)

Abstract ; During the construction of remote highways, because the tunnel portal is located on the faulted rock
mass, roof falling occurs many times when crossing the faulted rock mass during the tunnel construction, which
seriously affects the period and safety of construction. Based on the comprehensive analysis of the deformation
monitoring, engineering geological conditions and the finite element numerical simulation software of the tunnel
opening, the formation mechanism, deformation characteristics and deformation causes of the wrong fall body
are studied. Based on this, comprehensive control measures are proposed to effectively control the roof caving
and deformation of tunnel, which ensures tunnel holing-through. Moreover, this paper summarizes the
conditions of the occurrence of faulted rock mass in the thin layer and thick layer of muddy limestone, and
puts forward the precautions for designing and construction of tunnel portal located on the wrong fall body,
which provides a reference for the similar projects in the industry.
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Fig.1 The deformation of on the left tunnel,

caused by extrusion
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Fig.2 Geological cross-section of an ancient slump
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Table 1 Physical and mechanical parameters of rock and soil
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Fig.4 The numerical model figure
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Fig.5 The vertical displacement deformation figure
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Fig.6 The plan of project layout
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Fig.7 Cross-section 1-1’ of treatment works
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Fig.8 Cross-section 2-2' of treatment works
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Fig.9 The tunnel portal after treatment
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