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Abstract: During the excavation process of deep rock masses, the surrounding rock stress field forms alternating
zones of stress increase (loading zones) and stress decrease (unloading zones) near the excavation surface, which
can easily trigger instability and failure in high-stress rock masses. Despite numerous studies that have been
conducted on rock loading and unloading failures, the understanding of rock failure mechanisms under complex

true triaxial stress paths remains insufficient. This study focuses on cubic granite specimens from the Linglong

Wi B EA: 2023-04-24; &7 HER: 2023-08-13 ML : www.swdzgedz.com

EeUH: EEHRBEILEH EIE (52278412; 42077246) ;5 sk 25 4% S AR L 55 3% 4 T %% 42 (2042022kf1055)
F—1EE: mAr(1976—), B, Wi, FENEE AR A + TN AP . E-mail: xq.zh@126.com

BIEE: §574 (1987 ), B, i+, @I, TENFEERI% 5 TR ERFIVIS . E-mail: leiweng@whu.edu.cn


https://doi.org/10.16030/j.cnki.issn.1000-3665.202304042
https://doi.org/10.16030/j.cnki.issn.1000-3665.202304042
https://doi.org/10.16030/j.cnki.issn.1000-3665.202304042
https://www.swdzgcdz.com
mailto:xq.zh@126.com
mailto:leiweng@whu.edu.cn

2024 4 ] T, 45 AR IR 1 R A

A B = ER S 2 R AT Y - 81 -

gold mine in Shandong. To comprehensively investigate the strength and failure characteristics of granite samples

under complex true triaxial loading and unloading paths, true triaxial loading tests under different lateral stresses

were conducted, followed by further true triaxial unloading tests in different unloading directions. The

experimental results reveal that with the increase of intermediate principal stress, the failure mode of granite under

true triaxial loading condition changes from shear-tensile failure to tensile failure, and the true triaxial loading

failure strength increases first and then decreases slowly. Under the same intermediate and minimum principal

stress conditions, the true triaxial unloading failure strength of granite is smaller than its loading failure strength,

and the Mogi strength formula fits well with the true triaxial unloading strength under the minimum principal

stress condition. This study provides an essential theoretical basis and guidance for controlling and designing the

stability of deep rock masses in engineering applications.

Keywords: true triaxial loading and unloading; intermediate principal stress; unloading direction; strength;
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Fig. 1 Statistics of P-wave velocities for the granite samples
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Fig. 10 Comparisons of conventional triaxial strength, true
triaxial strength and M-C strength of the granites
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