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Equivalent mechanical model for post-peak behaviors of deep soft rock and
numerical computation

SUN Chuang, ZHANG Xiang-dong, LI Yong-jing
(School of Civil Engineering and Transportation, Liaoning Technology University, Fuxin 123000, China)
Abstract: Based on the continuum theory, quantitative GSI rock rating system and Hoek-Brown strength criterion and by using
the FLAC® program as the development platform, the conventional plastic model and strain-softening model are adopted to
comparatively analyze the spatial excavation surface effect curves of deep rock. Combined with engineering design and field
applications of deep shaft support, numerical validation is performed. The equivalent strain softening model for jointed soft
rock reflecting attenuation of the post-peak strength parameters shows that: the post-peak behaviors of rock mass are dominated

by quality grade and confining pressure, and during unloading after the peak, the process of softening parameter is not a

projects.

constant value and varies with the size of the confining pressure. By computing the excavation face spatial constraint response
in the middle range of geological indices. Practical application shows that the equivalent strain softening model for jointed rock

curves of deep soft rock, the calculated results based on Mohr-Coulomb and Hoek-Brown criterion ideal elastoplastic models

are basically the same. The results of the elastoplastic model are quite different from those of the strain-softening model, mainly
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more truly reflects the post-peak mechanical behaviors of the deep soft rock, and furthermore, the link between the geological

strength indices and the continuum theory is established for engineering applications so as to provide a reference for similar
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Fig. 4 Strain-softening behavior of rock
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Table 1 Parameters of mechanical model for joint rock

GSP GSI' m; o,/MPa o ,/MPa m, sp/IO’3 m s/107 eyMPa ¢, /(°) ¢/MPa @/(°) E/GPa V
75 40 10 30 55 4.09 62.2 1.11 1.10 4.79 38.90 2.54 28.50 33.9 0.25
65 35 10 30 55 2.86  20.5 097 0.69 3.78 36.36 2.39 27.50 19.1 0.25
55 31 10 30 55 200 670 0.85 047 3.15 33.57 2.26 26.63 10.7 0.25
45 28 10 30 55 1.40 220 0.76 0.33 2.70 30.74 2.15 25.84 6.0 0.25
35 25 10 30 55 098 0.73 0.69 024 2.34 27.93 2.06 25.15 34 0.25
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Table 2 Mechanical parameters of rock
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Table 3 Characteristic parameters of concrete retaining wall
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500 30 0.25 1.65 994 25
650 30 0.25 2.20 1102 26
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