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Study on statistical damage model of rock considering void effect
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Fuxin 123000, China;3.Yunnan Real Estate Development and Management ( Group) Co. ,Lid., Kunming 650000, China)
Abstract:In order to obtain the deformation characteristics of rock under different confining pressures and the influence of rock voids on
deformation damage, the indoor triaxial compression test was carried out on the sandstone using the TAW-2000 rock test system.A triaxial
compression statistical damage model considering rock void damage was constructed, and a method for determining distribution parameters
and void damage influence coefficients was proposed.By comparing the model curve and the test curve, the correctness and rationality of
the established damage model were verified.The results show that the model can describe the damage evolution well by introducing the void
damage influence coefficient to the traditional damage model.And it can reflect the softening characteristics of the triaxial compression test
curve.This model introduces the void damage influence coefficient to the traditional failure model, which can describe the damage evolution
well and reflect the softening characteristics of the triaxial compression test curve.The variation laws of damage variables of rocks under the
same confining pressure all show a trend of increasing first and then tending to be stable.This is because the internal primary fractures of
the rock will further develop and spread under the load. Until the penetration is a macroscopic fracture, the rock will be deformed and dam-
aged.In the subsequent test, the rock sample slipped along the fracture surface, and finally the damage degree of the rock was gradually
increased.lt can be seen from the fitting results that the established statistical damage model can better reflect the deformation characteris-

tics of the rock.It can also reflect the deformation of the surrounding rock of the roadway more realistically, which has guiding significance
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for the design of the surrounding rock—support body of the roadway in practical engineering.However, the magnitude of the three—dimen-

sional stress on the surrounding rock varies in practical engineering.In view of the fact that the constraints of the test conditions cannot be

realized, it is necessary to perform true triaxial tests on the rocks in the future research in order to better reflect the stress and deformation

of the surrounding rock after the actual formation is excavated.

Key words : sandstone ;damage statistical model ; distribution parameter ;influence coefficient of void damage
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Fig.4 Rock stress and strain curve
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Table 1 Parameters of the improved statistical

damage model

[l ./ MPa 0 10 20 30
f 0.968 0.976 0.981 0.986
m 4.381 5.016 7.089 9.015
F 0.354 0.468 0.595 0.689

PSS EEA R R, BT R RN
0.10,20,30 MPa HYHFE 5515 T8 E 1, Toikr 24
JTEHALE A T AT, R SRS A
HEEZBIMCR, RS REBONAE B dE 17

LT RR: AR S s,

651w RIGKR LOr o e 0.990 r o RuHHE

60l LA 2k 08l & ik 0.985 I A ik
0.980 |

551 06}

S - / “ 0975 |

501 04,
0.970 ¢

451 02 1L 0.965 |

Y0510 15 20 25 30 35 05 10 15 20 25 30 35 %00 510 15 20 25 30 35

[ J£/MPa [ /MPa [ J£/MPa
(a) 73 HiZKm (b) FAASHF (c) IR B IR REL £
A5 a8 5EEXZR

Fig.5 Distribution parameters and confining pressure relationship
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