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rock of roadway in deep mine under influence of principal stress evolution
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Abstract: It is necessary to study the characteristics of deformation and failure of surrounding rock of roadway under influence
of the principal stress for roadway support. Based on the surrounding rock of roadway with high horizontal stress in a deep
mine, the characteristics of shear and slip with support method are physically simulated by using a large-scale three-dimension
test system and principal direction strain sensors. The simulation method of loading first and then excavation is carried out. At
the same time, the influences of degree and direction of the principal direction stress are taken into account. The results indicate
that the roof and bottom of roadway fail due to pressing and slipping under the high horizontal stress. The development of
failure range exhibits 'wedge' shape. By observing the section of model, there are different shear slip fractures with the form of
symmetric helical segments at the roof and bottom during drilling. The fractures expand to the wall and cross at last. The shear
failure zone is formed at the surrounding rock. The shear slip fractures formed by the high horizontal stress are linked to the
evolution of the principal stress by analyzing the direction and degree of the principal stress. The evolution of the minimum
principal stress plays an important role in the formation of shear slip fractures.
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Table 1 Physical and mechanical properties of rock strata

g TUESUBBUE SR PR BE Lo

/(kgm?) /MPa /MPa  ffi/(° ) /MPa
HRbE 2513 75.90 5.55 34 6.70  0.14
WMWbs 2582 66.40 3.37 29 420 0.14
AEb 2548 77.10 435 39 290  0.19

T A 2560 21.20 1.26 42 0.60 0.23
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Fig. 1 Stress-strain curve of principal direction strain sensor
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Table 2 Physical and mechanical properties of physical model

A4 B PURMREE PrivemiE WEEE FEE D) "
4% /kgm®) /MPa  /MPa  /°) /MPa @

b 1745 1.08 0.08 34 0.10 0.14
mibE 1793 0.95 0.05 29 0.06 0.14
dWbE 1769 77.10 0.06 39 0.04 0.19
Ve #1778 1.10 0.02 42 0.01 023
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Fig. 2 Layout of principal direction strain sensors
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Fig. 3 Compressible U-type steel support and wire netting
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Table 3 Description of excavation process
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02 730 18 05 130 54 08 : 30 90
03 200 24 06 : 00 60 09 : 00 96
03 130 30 06 : 30 66 09 130 100
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Fig. 4 Loading curves of principal direction stress
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Fig. 5 Sectional view of model with compressible U-type steel support
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Table 4 Characteristics of principal stress diversification at measuring points of roof and left rib
T H Pesh X 1 Pz X 2 s Xk 3 Pesh X 4 Pesh X 5 WXk 6

I 1] 02 :21~02:2503:00~03:01 03:30~03:32 04:00~04:0204:31~04:32 05:29~05:30
g 0 T 0 T Thi Thih
Ul Ao, /MPa 0.003 0.060 0.010 0.002 0.014 0.015
Ao, /MPa 0.100 0.047 0.010 0.003 0.015 0.017

I 1] 02 :51~02:5403:23~03:32 04:00~04:02 04:31~04:3205:29~05:30 08:45~08:46
St (SR Tt FEAR Tt Tt Tt Tt
L4 Ao, /MPa 0.006 0.011 0.048 0.062 0.058 0.022
Ao, /MPa 0.006 0.020 0.045 0.054 0.086 0.035
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Fig. 6 Curves of principal stress diversification at roof and left rib
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Table 5 Properties of principal stress diversification at different

positions of roadway
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