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Effects of Anisotropic Consolidation on Flow Failure Behavior
of a Silty Sand
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Abstract

A series of consolidated-undrained triaxial compression tests ware performed to investigate the influence of the
anisotropic consolidation on the flow failure behavior of a saturated loose silty sand under the monotonic loading. The
cylindrical specimens were prepared initially at the relative density of about 17% by the wet tamping method and
consolidated with four different consolidation pressure ratios (Kc = a,."/ a.."), 1.0, 0.7, 0.55, K,. The test results show
that the steady state line is a unique straight line on p' - q space for all values of K.. and the slope of the collapse
line decreases linearly with increasing the value of K.. The relationship between the undrained residual strength( S,.)
and the peak strength( S,) of the loose silty sand, showing the flow failure behavior, is found to be represented as
a general equation, S,/p. = AL +B1(S,/p.), irrespective of the value of K.. These coefficients, A, and B, tend
to vary linearly with the value of K..
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Fig. 1. Three types of behavior on monotonic loading test(Castro, 1969)
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Fig. 2. Characteristics of undrained behavior of loose sand(ishihara, 1993)
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Fig. 4. Undrained behavior for isotropic consolidation
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Fig. 5. Undrained behavior for anisotropic consolidation(K:=K,)
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b void, ratio( D, %) at peak(kPa) at SS or QSS(kPa)
Test No. B-value

(kPa) initial” after? Dy’ a4 D, Qs
U-1.0-50 0.99 52 0.817(18) 0.674(50) 32 18 2
U-1.0-100 0.98 102 0.820(17) 0.652(55) 65 45
U-1.0-200 0.99 202 0.824(16) 0.628(60) 124 83 27 45
U-1.0-300 0.98 300 0.819(18) 0.622(61) 182 148 44 70
U-0.7-50 0.98 53 0.822(17) 0.706(43) 42 28 0
U-0.7-100 0.98 100 0.829(15) 0.682(48) 86 61 1
U-0.7-200 0.98 199 0.834(14) 0.663(52) 168 131 10 20
U-0.7-300 0.99 298 0.832(15) 0.658(53) 241 190 17 33
U-0.55-50 0.99 51 0.816(18) 0.687(47) 48 4 2 5
U-0.55—-100 0.99 99 0.809(20) 0.658(54) 97 78 7 11
U-0.55-200 0.99 196 0.823(17) 0.649(55) 173 167 23 39
U-0.55—-300 0.98 296 0.814(19) 0.639(58) 274 253 92 132
U- K,—50 0.97 57 0.822(17) 0.670(51) 59 53 3 6
U- K,y—100 0.99 101 0.827(16) 0.635(59) 104 107 15 27
U- K,—200 0.99 200 0.824(16) 0.624(61) 197 208 67 95
U- K,—300 0.99 301 0.828(16) 0.599(67) 303 324 203 288

1) Void ratio immediately after the preparation of specimen
2) Void ratio after consolidation
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Table 2. Constant parameters on loose silty sand
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Fig. 9. p.'-py' relationship for isotropic and anisotropic consolidation
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