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Research on the deformation features and strengthening
technology in auxiliary shaft lining under the complex stress

CHEN Xiaoxiang, XU Yichang, FAN Zengzhe, LIU Jun

(School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo, Henan 454000, China)

Abstract Based on the engineering background of the auxiliary shaft of Shihao mine of Henan Da-
you Energy Co Ltd, by field investigation and research, deformation and failure features and damage
reasons of deformation zone in mine shaft have been analyzed, by using FLAC®® numerical simulation
software, the stress distribution and the plastic zone size inside of rock pillars on both sides of shaft and
the displacement variation rule of shaft lining on side of two rock pillars have been studied under the
different pre-tightening force of anchor rope. The research results show that under the action of the
strand anchor, as the pre-tightening force of anchor cable is increasing, vertical stress within the rock
pillars will increase, while the plastic zone size and the shaft displacement after reinforcement will de-
crease. Self-supporting ability and stability of shaft lining surrounding rock are effectively improved by
the action of high pre-tightening force of the strand anchor. Full grouted anchor cable can effectively
reduce the post loss of anchor pretightening force, and then the wall rock stability is enhanced. This
numerical simulation results were better validated by shaft lining surrounding rock deformation meas-
ured results. The research results provide important references for treatment rupture of the shaft lining
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Fig.1 Geologic histogram of auxiliary shaft (partial)
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Fig.2 Numerical calculation model
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Table1 Mechanic parameters of rock mass
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Fig.3 Distribution maps of shaft surrounding rock stress, displacement and plastic district under 150 kN pre-tightening force

N F1/MPa fiF8/m
0 0.15
-1.29 0.11
'g-ig 0.06
:9'00 0.02
-11.57 -0.02
-14.14 - 007
-16.71 -0.11
-18.00 -0.13

(a) TEELN Sy (b) KTALEE (c) ¥PEX

K4 T 77 200 kN I HEEEA N Ty ALFS FERPE D7 A1 P

Fig.4 Distribution maps of shaft surrounding rock stress, displacement and plastic district under 200 kN pre-tightening force
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Fig.5 Distribution maps of shaft surrounding rock stress, displacement and plastic district under 250 kN pre-tightening force
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Fig.6 Distribution maps of shaft surrounding rock stress, displacement and plastic district under 300 kN pre-tightening force
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Fig.7 The vertical stress curve of the rock pillars
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Fig.8 The horizontal displacement curve
of shaft lining on side of two rock pillars
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Fig.9 Shaft surrounding rock bolt and anchor layout plan
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Fig.10 Shaft surrounding rock bolt and anchor layout profile
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Table 2 Measured values of shaft displacement
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