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Stress-Path Dependent Behavior of Granular Soil

g 2 A8 4 Sk
Jeong, Jin Seob - Kwon, Won Sik

Summary

The nature of stress-path dependency, the principle that governs deformations in gran-
ular soil, and the use of Lade’s double work-hardening model for predicting soil response
for a variety of stress-paths have been investigated, and are examined. The test results
and the analyses presented show that under some conditions granular soils exhibit stress-
path dependent behavior. For stress-paths involving unloading or reloading, the stress-
path with the higher average stress level produces the larger strains, whereas all stress-
paths having the same intial states of stress, and involving only primary loading condi-
tions, produce strains of similar magnitudes. Experimental evidence indicates that the
stress-path dependent response obtained from the double work-hardening model is also
observed for real soils. It is concluded that the influence of stress history on the friction
angle is negligible and the strains increment direction is uniquely determined from the
state of stress but is not perpendicular to the yield surface. The strains calculated from
Lade’s double work-hardening model are in reasonable agreement with those measured.
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Table 1. Summary of parameters on Lade’s
double work-hardening model for
Baekma sand

Soil parameters Value
) Modulus number | K 416
Elastic
. Exponent n 0.78
behavior - . -
Poisson’s ratio v 0.28
Plastic | Collapse modulus | C 0.00118
collapse | Collapse constant | P 0.965
Failure Yield constant 71 32
criterion | Yield exponent m 0.085
. . R -0.457
Plastic potential ——F————
Lt S 0.495
onsta.
Plastic constan t | 2145
expansive a 2.597
S it S
Work-hardening B -0.180
exponent ¥ 0.369
8 1.160
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