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Abstract The curve is expressed by a power parameter curve in the space of normal stress and shear stress. The out
tangent point of the curve and the mohr’s circle corresponds to the point of failure stress point. Then, the inverse tangen
value of the slope of the outer tangent line at the point is used to obtairfétivee slip Angle.There are threfective

slip angles for a three-dimensional element, and thfisetve slip angles are used to determine tfieative slip surface

of space. Based on the basic features of geotechnical materials as friction materials, the stress ratientivheskp

surface is taken as a certain value to judge whether the material is damaged or not. The t strength criterion was derive
based on the above ideas, in deviatoric plane, the shape of t criterion is a closed curve between Von-Mises criterion an
SMP criterion. In the meridian plane, the introduction of open power function as a reflection of the curve déthe e

of hydrostatic pressure and shear failure, and closed droplet type yield criterion function is adopted to reflect volume
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compression yield curve, reflect the compression-shear coupling characteristics of geotechnical material. Based on th
proposed t strength criterion, the transformation stress formula is derived, which can easily transform the two-dimensiona
model by usingp andq as the stress variables into a three-dimensional stress state constitutive model. Through the test
and comparison of strength and various stress paths, the rationality of the proposed t criterion and the transformatiol

stress formula based on the criterion is verified.

Key words geotechnical materials, failure, strength criterion, yield criterion, stress paths
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Table 1 Geomaterial parameters

Materials A criterion
t oo/MPa  p/MPa u n Mt
Toyoura sand 0.51 0.05 0.012 1.00 0.9 1.9
trachyte 0.21 91 98 1.00 0.28 2.28
Sand1l 1.05 0.0 0.035 100 1.0 145
Sand1l 1.0 0.0 0.035 100 1.0 1.64
Sand3 11 0.0 0.035 100 1.0 .
Fujinomoriclay 0.8 0.00 0.1 1 1 1.38
o1 A
(43 3

6 FIHI t AT Toyourafrh i 1 i _E B EHE I F5ex e

Fig.6 Prediction comparison of failure data of Toyoura sandy soil on

slant plane using t criterion
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Fig. 7 Prediction comparison of failure data of trachyte in deviated

plane by t criterion
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Fig. 11 prediction comparison of Fujinomori clay under triaxial
elongation by DUH model modified by t criterion
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] 13 111 b=0.5 4 FF T (IR LLLE 5. th 4
A1, B b R, R IR, R Ak
HIEA, I GRS, T I8 — e
DA TE B o B L M S — B, U
A TS .

3 -
b=0.5
’/' - -
v
Jd
2+ =
*
!
& *
~ W
Soap T d
M e, test data predicion
£ O ¢ testdata — — - predicion
ok ¥ A etestdata —- —- predicion
¥ &, test data — - - - predicion
1 n 1 n 1 n ]
-20 0 20 40

&/%
I8 13 FeF t HERASH Y 37545 1IE ¥ DUH #E84%) Fujinomori i 1
£ b=0.5"F HI T bt
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modified by t criterion transformation stress methot-=s@.5
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Fig. 14 Prediction comparison of Fujinomori clay by DUH model

modified by t criterion transformation stress methot-=s0.732
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