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A study of modified Drucker-Prager yield criterion

ZHOU Yong-giang®, SHENG Qian’, LIU Fang-xin?, FU Xiao-dong', ZHU Ze-qi*
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,

Wouhan, Hubei 430071, China; 2. Department of Economy Management, North China Electric Power University, Baoding, Hebei 071003, China)

Abstract: Drucker-Prager yield criterion is widely used in rock engineering with the benefits of its simple form and clear physical
meaning. However, its drawbacks are gradually revealed after years of research and application, such as lacking the effect of stress
angle and the oversized tensile-shear region. Therefore, we propose a modified Drucker-Prager yield criterion in this study. In
compressive-shear region, the same form of Drucker-Prager yield criterion is reserved, but in tensile-shear region, the original conical
surface is replaced by the combination of a spherical surface and a cross section. This method can not only consider the real tensile
strength of rock, but also satisfy the condition that the yield criterion passes the point of uniaxial tensile strength. A corner model is
introduced to describe different strength characteristics of rock under triaxial compression and triaxial tension. To satisfy the
condition that the yield criterion goes through the point of uniaxial compressive strength, a new method for calculating the value of k
is suggested. Then the calculated results of the yield criterion are further fitted with that of true triaxial tests to verify the applicability
and accuracy of the modified yield criterion. By comparing the results of the modified criterion with that of Mohr-Coulomb criterion,
it is shown that the modified yield criterion can describe experimental data well, which is more realistic than the later.
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o,/MPa  o,/MPa  o,/MPa  [J,/IMPa  6/(9) 15 J3, /MPa 1% 8 1, /Mpa 1%
395.0 19.1 20 216.77 29.88 226.85 4.65 202.99 -6.36
414.4 52.2 20 219.00 25.78 232.41 6.12 199.23 -9.03
4133 91.0 20 209.60 20.25 232.59 10.97 191.53 -8.62
454.6 165.0 20 221.27 10.87 232.89 5.25 190.91 -13.72
459.4 203.4 20 220.70 5.45 228.42 3.50 189.83 -13.99
463.6 230.9 20 221.89 1.63 225.34 1.56 190.26 ~14.25
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535.2 99.5 60 263.69 25.70 258.62 -1.93 230.90 ~12.44
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