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Abstract: Under the action of disturbance load, the rheological rock mass in the “sensitive neighborhood” is prone to de-
formation and failure. In order to study the influence of confining pressure on the range of disturbance “sensitive neighbor-
hood”, the red sandstone is taken as the research object, and the RRTS-IV rock rheological disturbance effect test system
is used to carry out the disturbance impact test on the rheological rock mass under different confining pressures and axial
pressures. The change rule of axial disturbance strain with axial pressure is observed, and the change of “sensitive neigh-
borhood” under different confining pressure conditions is analyzed. The nuclear magnetic resonance analysis system is
used to compare and analyze the rheological rock mass under different confining pressure conditions. The variation of
porosity, T, spectrum curve, spectral peak area and pore size distribution of rheological rock mass in sensitive and non-
sensitive areas before and after disturbance. The results show that: When the confining pressure remains constant, the axi-
al disturbance strain value shows a nonlinear trend of decreasing first and then increasing with the increase of axial pres-
sure, and when the axial pressure applied to the rheological rock mass is closer to the long-term strength under the confin-
ing pressure condition, the axial disturbance strain value generated by the dynamic disturbance is larger. There is a sensit-
ive transition point (o,,) in rheological rock mass under different confining pressure conditions, which determines the sens-
itivity of rheological rock mass to dynamic disturbance. When o, < g,,, the sensitivity of rheological rock mass decreases
with the increase of axial pressure. When o, > 0,,, the sensitivity of rheological rock mass increases with the increase of
axial pressure. According to the sensitivity of rheological rock mass, three sensitive areas are divided: R, non-sensitive
area, R, sensitive area and R; creep failure area. It is determined that the range of sensitive neighborhood (Ac) should be
between long-term strength (o,) and sensitive transition point strength (o,,). By calculating the change of “sensitive do-
main ratio” under different confining pressure conditions, it is found that the inhibition of confining pressure on crack
propagation in rock mass and the increase of damage threshold do not increase nonlinearly, but show a trend of decelera-
tion growth. When the rheological rock mass is in the sensitive area, the external disturbance impact will lead to the gener-
ation of new micro-pores inside the rock mass, and under the action of disturbance impact, the micro-pores inside the rock
mass will gradually penetrate and expand into new large-aperture pores, which makes the number of pores inside the rock
mass increase. At the same time, the influence of external disturbance impact on the development of pores inside the rock
mass will gradually decrease with the increase of confining pressure. When the rheological rock mass is in the non-sensit-
ive area, the external disturbance impact will make the large pores in the rock mass close, resulting in a decrease in the
total number of pores in the rock mass. At the same time, the formation rate of new micro pores and the closure rate of
large pores in the rock mass will gradually decrease with the increase of confining pressure. The research results have im-

portant practical significance for enriching the theory of rheological disturbance effect of triaxial rock.
Key words: triaxial rheological disturbance test; disturbance strain; sensitive neighbourhood; disturbance injury; pore
developed
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Table 1 Conventional triaxial compression test data of red

sandstone
B/, W s EAR SREEN CPRSREE R ikR
MPa 4%  mm mm  F/MPa  HRKR/MPa  Ri7AE/107°

A-1 50.12  25.03 51.92 8348.31
4 52.03

A-2  50.09 24.96 52.14 8205.23

A-3 50.12  25.05 55.58 8729.66
6 55.42

A-4  50.11 25.03 55.26 8655.78

A-5  50.05 25.04 59.19 9131.21
8 59.04

A-6  50.14 25.03 58.89 9269.34

A-7  50.02 2497 62.88 9749.83
10 62.96

A-8  50.14 25.08 63.04 9946.50

A-9  50.08 25.11 67.74 10733.45
12 67.51

A-10  50.13  25.04 67.28 10521.78
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Fig.5 Variation of longitudinal disturbance strain under different confining pressure conditions
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Table 2 Porosity changes of each sensitive area under different confining pressure conditions
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8
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Fig.8 Variation of pore number distribution in sensitive areas

under different confining pressures
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Table 3 Changes of spectral peak area of each sensitive area under different confining pressure conditions
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HBURIX
S-3 1362.44 9295.80
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