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A New Strategy for Determining Failure Criteria of Soil
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Abstract: To completely solve the problem of reasonable selection of failure criteria in theory and
engineering application, the test results of friction angles of 106 kinds for soils at home and
abroad under plane strain and conventional tri-axial tests are summarized, and an obvious
regularity is found. The experimental results well coincide with the theoretical results of unified
strength theory and unified slip line field theory. Analyzing the conclusion, the quantitative
relationship of failure criterion with material strength parameters under plane strain and
conventional tri-axial tests is established. Therefore, a new strategy for determining the failure
criterion of soils is proposed, where the criterion with a simple linear expression is constructed in
terms of only friction angle difference obtained from the plane strain test and the conventional tri-
axial test. This strategy can also be applied to rock materials, concrete materials, engineering
plastics and other materials with different tensile and compressive strength, and more complex
results remain to be further verified.
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31 skt 1991 /NRIEANED A3 4R (p=1400 kPa)® 40.9 46. 8 5.9 14.4 1.4
32 R 25 1991 /NRJR 07 A Ak (p=600 kPa)® 40.9 46. 2 5.3 12.9 1.1
33 FAM 2 1991 /NTRIR ANED 5 HE 43 R (p=800 kPa)” 40. 9 44.0 3.1 7.6 0.5
34 AR 4 1991 KA W IR A HE AR (p=200 kPa)® 54. 6 57.0 2.4 4.4 0.4
35 R s 1991 KA W IR A AR (p=400 kPa)® 51. 4 51.4 0.0 0 0.0
36 AR 4 1991 RAEWE A WA 8 (p=800 kPa)? 51.2 52. 8 1.6 3.1 0.2
37 MR 2 1991 KA KA HE AR (p=200 kPa)® 47.7 49.9 2.2 4.6 0.3
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40 Mochizuki A 1993 Toyoura il 34. 4 37.9 3.5 10.2 0.6
41 Mochizuki A 1993 Seto ik 35. 4 38.3 2.9 8.2 0.5
42 IR &% 1995 = R 42.0 43.4 1.4 3.4 0.2
43 Yumlu M % 1995 s 30. 0 30. 0 0.0 0 0.0
44 Yumlu M % 1995 fib 52.0 52.0 0.0 0 0.0
45 Yumlu M % 1995 A Y 53.0 55.0 2.0 3.8 0.3
16 Yumlu M % 1995 R A 65.0 68.0 3.0 4.6 0.9
47 R e 1997 = (p=1600 kPa) 45.1 49.3 4.2 9.3 0.8
48 FREL R A 18997 =W A7 (p=T700 kPa) 44.5 48. 4 3.9 8.8 0.7
49  Kurukulasuriya L C 1999 B 4 (w=57.7%) 25.3 26. 8 1.5 5.9 0.2
50 Kurukulasuriya L C 1999 B IA - (w=45.6%) 23.3 23.5 0.2 0.9 0.0
51 Hanna A 2001 TR (n=28%,p=172 kPa) 41. 0 47.0 6.0 14.6 1.
52 Hanna A 2001 TR (n=33%,p=172 kPa) 38.5 42.5 4.0 10.4 0.7
53 Hanna A 2001 TP (n=35%,p=172 kPa) 37.0 41.0 4.0 10.8 0.7
54 Hanna A 2001 TR (n=38%,p=172 kPa) 35.0 38.0 3.0 8.6 0.5
55 Hanna A 2001 TR (n=40% , p=172 kPa) 34.0 36.5 2.5 7.4 0.4
56 Hanna A 2001 FTREW (n=44%, p=172 kPa) 32.5 33.0 0.5 1.5 0.1
57 Hanna A 2001 T (n=33%,p=172 kPa) 43.0 47.5 4.5 10.5 0.9
58 Hanna A 2001 TP (n=35%, p=172 kPa) 40. 5 46.5 6.0 14.8 1.5
59 Hanna A 2001 TR (n=138% ., p=172 kPa) 39.0 42.5 3.5 9.0 0.6
60 Hanna A 2001 TR (n=40% , p=172 kPa) 37.0 40. 5 3.5 9.5 0.6
61 Hanna A 2001 T (n=142%,p=172 kPa) 35.5 39. 0 3.5 9.9 0.6
62 Hanna A 2001 TR (n=48% ., p=172 kPa) 33.5 34.0 0.5 1.5 0.1
63 Hanna A 2001 FREW (n=29%.,p=172 kPa) 45.5 48.0 2.5 6.6 0.4
64 Hanna A 2001 TR (n=32%,p=172 kPa) 44.0 47.5 3.5 8.0 0.6
65 HannaA 2001 TR (n=35%,p=172 kPa) 41.0 45.0 4.0 9.8 0.7
66 Hanna A 2001 TP (n=42%,p=172 kPa) 38.0 38.5 0.5 1.3 0.1
67 Hanna A 2001 TR (n=46%.,p=172 kPa) 34.5 35.0 0.5 1.4 0.1
68 Hanna A 2001 FREW (n=28% , p=344 kPa) 39.0 45.0 6.0 15.4 1.4
69 Hanna A 2001 THERP (n=132% , p=344 kPa) 37.0 42.0 5.0 13.5 1.0
70 Hanna A 2001 THERP (n=135% , p=344 kPa) 35.0 39.0 4.0 11.4 0.7
71 Hanna A 2001 TP (n=37%, p=2344 kPa) 34.0 37.0 3.0 8.8 0.5
72 Hanna A 2001 TR (n=44% , p=344 kPa) 32.0 32.5 0.5 1.6 0.1
73 Hanna A 2001 TP (n=133%, p=2344 kPa) 42.0 46.0 4.0 9.5 0.7
74 Hanna A 2001 THERP (n=135% , p=344 kPa) 38.0 41.0 3.0 7.9 0.5
75 Hanna A 2001 TR (n=238% , p=344 kPa) 37.0 40. 6 3.6 9.4 0.6
76 Hanna A 2001 FREW (n=42%, p=344 kPa) 34.5 36.0 1.5 4.3 0.2
77 Hanna A 2001 TP (n=146% , p=2344 kPa) 33.0 33.5 .5 1.5 0.1
78 Hanna A 2001 TR (n=29% , p=344 kPa) 45.5 49.5 4.0 8.8 0.8
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79 Hanna A 2001 TR (n=32%, p=344 kPa) 43.5 45.5 2.0 4.6 0.3
80 Hanna A 2001 THERP (n=236% . p=2344 kPa) 41.0 43.0 2.0 4.9 0.3
81 Hanna A 2001 TR (n=42% ., p=344 kPa) 36.0 40.0 4.0 11.1 0.7
82 Hanna A 2001 TR (n=46% , p=344 kPa) 34.0 34.5 0.5 1.5 0.1
83 a7 4 2004 42 10. 1 11. 6 1.5  15.0 0.5
84 a5 4R 2004 i+t 15.0 17.3 2.3 15.3 0.5
85 a5 WA 2004 b 20. 0 22.9 2.9  14.5 0.6
86 Ry 0 4% 2006 F 34. 4 37.9 3.5 10.1 0.6
87 Ry 0 4% 2006 Wi 35. 4 38.3 2.9 8.2 0.5
88  Wanatowski D 4§ 2007 N 33.4 36.0 2.6 7.8 0.4
89 it 4k B 2 2011 MK+ (p=1.54 g/cm ™) 56. 4 60. 3 3.9 6.9 1.0
90 il 4 B, 45 2011 HLARL+ (o=1.68 g/cm ) 53.0 55. 9 2.9 5.5 0.6
91 i 4 Y, 4 2011 FLARL 4 (o=1.82 g/cm ™) 51.0 54. 3 3.3 6.5 0.6
92 it 4 B 55 2011 Rk £ (p=1.96 g/cm ) 49. 4 52.3 2.9 5.9 0.5
93 AlEM % 2011 WA HE LR (p=2.15 g/cm ™) 39.44 42.82  3.38 8.6 0.6
94 fiemn % 2011 WA R (p=2.27 g/cm *) 38.75 40. 91 2.16 5.6 0.3
95 AR 5 2011 K A B HE A R 38. 79 41.5 2.71 7.0 0.4
96 TR % 2011 WA S TN R 38.7 40.9 2.2 5.7 0.3
97 Y 2011 BEdh AL B 7 RR R 35.9 40. 9 5.0 13.9 1.0
98 Gong G 2012 3 26. 0 30.0 4.0 15.4 0.9
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