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Evaluation of Single Hardening Constitutive Model for Sand
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Abstract

Solutions of geotechnical engineering problems require calculation of deformation and
stresses during various stages of loading. Powerful numerical methods are available to make

such calculation even for complicated problems. To get accurate results, realistic stress-strain

relationships of soil are dependent on a number of factors such as soil type, density, stress

level and stress path. Attempts are continuously being made to develope analytical models for

soils incorporating all such factors.

The nature of stress-path dependency, the principle that governs deformations in sand, and

the use of Lade's single work-hardening model for predicting sand response for a variety of

stress-paths have been investigated and are examined. The test results and the analyses pre-
sented show that under some conditions sand exhibits stress-path dependent behavior.

The strains calculated from Lade’s single work-hardening model are in reasonable agree-

ment with those measured, but some discrepancies occur.

The largest difference between measured and calculated strains occurs for proportional

loading with increasing stresses and for stress-path directions.
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Fig. 1. Plastic potential surfaces employed in
single hardening model and shown in

triaxial plane
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model shown in triaxial plane
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Table 1. Physical properties of Baekma river
sand

Specific | Min. void |Max. void| Initial T Initia
0

. . . . . | relative
gravity ratio ratio |void rati densit
ensity
(GS) (emin) (emax) (espc. ) (DI') %

2.665 0.667 1.087 0.877 60
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Table 2. Summary parameters on Lade’s single
work-hardening model for Baekma

river sand
\_ﬂModel Soil parameters Value
Parameter ™~
. Modulus number, K,, 416
Elastic
behavior Exponent, » 0.780
Poisson’s ratio, v 0.28
Failure Intercept, 7, 32
criterion Exponent, m 0.085
Plastic Intercept, ¥, -3.61
potential Exponent, u 2.220
Yield Exponent, % 0.676
function Constant, « 0.146
Hardening Intercept, C 0.00039
function Exponent, p 1.935
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Fig. 9. Stress-path with decreasing deviator
stress and confining pressure after pre-
vious loading to higher stress level
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Fig. 10. {a) Comparison between measured and calculated volumetric strains vs mean pincipal stress

for Baekma river sand, (b) Comparison between measured and calculated deviatoric stresses
and volumetric strain vs axial strain for Baekma river sand
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