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IN-SITU MONITORING AND FEM SIMULATION ANALYSIS OF
CONSOLIDATION FOR A COLLAPSED HIGHWAY TUNNEL
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Abstract: Because of continuous precipitation and cracked surrounding rock, collapse of tunnel was found in the
section YK73+955 - YK73+925. According to engineering geology and in-situ construction condition, ahead
ductile grouting method was applied to the surrounding rock consolidation of the tunnel. In order to investigate
consolidation effect, two cross-sections of collapse zone measurement were increased; and finite element
simulation analysis was applied to a cross-section. Measurement and calculation results of convergence
displacement and vault subsidence show that tunneling collapse zone was consolidated by ahead ductile grouting
method successfully.
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Fig.1 Sketch of collapsed zone consolidation
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Fig.3 Curves of convergence displacement and time in the

section YK73+950
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Fig.4 Curves of subsidence displacement and time in the
section YK73+950
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Fig.5 Curves of convergence displacement and time in the
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Fig.6 Curves of vault subsidence displacement and time in the
section YK73+955
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Table 1 Parameters of rockmass and support structure

MEE o s A BB NEE

] /GPa  /(kN + m™3) L IkPa 1°)
T 1.50 25.8 0.23 1800 44.4
WEELmER 22,00 25.0 0.22 2050 38.0
T 23.00 78.0 — - -
eLE 23.00 78.0 — - -
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Fig.7 Finite element meshing model
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Table 2 Mechanical parameters after consolidation

MER BT HIE kAL FRI NPEEEAM
M /GPa [KNemd /kPa 1)
g 174 26.8 0.23 2360 462
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Table 3 Ultimate displacements of various key points

A B /mm PR L T YUE mm
ZEE A A A Vs Tt i
11.87 1356 1232 1401 3758 4663 3051
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