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Abstract

In underground projects such as foundation excavation and subway construction, rocks are often
subjected to humidity field and confining pressure coupling. The coupling will aggravate the in-
ternal damage of rocks, and the study of the damage constitutive model can further reveal the
damage mechanism of rocks. At present, the damaged constitutive model of rocks under the
coupling effect of humidity field-confining pressure is still not well studied. In this paper, based on
the Lemaitre strain equivalence assumption theory and the SMP criterion, a two-parameter Wei-
bull distribution is introduced to correct the strength of rock microelements, and the damage con-
stitutive model of rocks under the coupling of humidity field and confining pressure is established.
Then, the extreme value method was used to derive the required parameters of the constitutive
model. The theoretical and experimental curves of peak stress and peak strain of the gray mud-
stone are compared, and the proposed theoretical model shows good agreement, which verifies
the reasonableness as well as the applicability of the constitutive model and parameters. This
study provides a reference for the damage modeling study of soft rock, which has certain engi-
neering practicality and guidance.
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Table 1. Table of model calculation parameters for ash mudstone
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Figure 1. Stress-strain test curves and theoretical curves at different water contents
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Figure 3. The evolution curve of the humidity field-load damage model for mudstone
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