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Lognormal distribution parameters of

damage constitutive model
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0 4.637201 2. 27E-06
N 10 4.555036 0.013469
20 4. 456556 0.059327
40 4. 42989 1. 53E-06
0 5.451623 0. 274867
B 10 5.168082 0.151767
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10 10 5.550749 0.271512
20 5.430443 0.239342
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0 6.020959 0.417216
15 10 5.94226 0.436029
20 5. 787546 0.323851
40 5.56363 0.044072
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Fig. 1 Comparison of theoretical curve and experimental curve of Baju granite
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Fig. 3 Damage evolution curve of Baisu granite under different freeze-thaw cycles
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Damage characteristics of freezing-thawing rock with lognormal
distribution of microelement strength are considered

LUO Yong', YANG Geng-she”', LIU Hui', YU Jinjie',
LIU Jie *, LIN Jiang-hao', YUN Ye-hui'
(1. School of Architecture and Civil Engineering, Xi’an University of Science and Technology,Xi’an 710054 ,China;
2. School of science,Xi’an University of Science and Technology,Xi’an 710054, China)

Abstract; The mechanical properties of quasi-brittle rocks damage in freeze-thaw environments have
important implications for engineering construction in cold regions. Due to the presence of characteristic
lengths in quasi-brittle rocks,its scale effects no longer conform to the statistical theory of Weibull scale
effects. The article takes quasi-brittle rocks as the research object, based on the micro-unit strength of
quasi-brittle rocks obeying a log-normal distribution, based on the D-P damage criterion, the damage
mechanics theory is used to establish the intrinsic damage model of freeze-thaw quasi-brittle rocks under
the action of surrounding pressure,and the damage characteristics of freeze-thaw quasi-brittle rocks are
discussed. This research shows: (1) The constitutive damage model of quasi brittle rocks based on
lognormal distribution is consistent with the experimental results. The model reflects the interaction of
total damage of quasi brittle rocks along strain, confining pressure and freeze-thaw cycle path under a
freeze-thaw environment,and can reveal the essential characteristics of damage evolution of quasi brittle
rocks. (2) The stress-strain relationship of quasi brittle rocks under freeze-thaw and confining pressure
can be divided into linear elastic stage,nonlinear strengthening stage, stress weakening stage and strain
decline stage. (3) When the confining pressure of quasi brittle rocks is constant,the number of freezing
and thawing is the key factor to increase the total damage of quasi brittle rocks. The number of cycles of
freeze-thaw is a factor for promoting the damage degradation of brittle rocks. When the number of cycles
of freeze-thaw is constant,the total damage of frozen thaw load decreases with the increase of confining
pressure,that is, the deterioration of mechanical properties of the quasi brittle rocks under confining
pressure plays a role in inhibiting the deterioration of mechanical properties. The research of this paper
has a certain role in promoting the theoretical analysis of the safety and stability of rock mass

engineering in cold regions.

Key words: freeze thaw cycle;confining pressure; quasi brittle rock;lognormal distribution; damage char-

acteristics
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