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A Prediction of Behavior of Compacted Granite Soils Based on the
Elasto-Plastic Constitutive Model
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Summary

The aims of this study are to evaluate the application on the stress-strain behavior of gran-
ite soil using Lade’s double work hardening constitutive model based on the theories of elastic-
ity and plasticity. From two different sites of construction work, two disturbed and compact-
ed weathered granite samples which are different in partical size and degree of weathering
respectively were obtained.

The specimen employed were sampled at Iksan and Pochon in order to predict the constitu-
tive model. Using the computer program based on the regression analysis, 11 soil parameters
for the model were determined from the simple tests such as an isotropic compression-expan-
sion test and a series of drained conventional triaxial tests.

In conclusion, it is shown that Lade’s double work hardening model gives the good
applicability for processing of stress-strain, work-hardening, work-softening and soil dilatan-

cy. Therefore, this model in its present form is applicable to the compacted decomposed gran-

ite soil.
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Table 1. Basic soil properties of Iksan and
Pochon granite soil
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Fig. 1. Grain size distribution curve
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Fig. 2. Results of isotropic consolidation and
swelling tests
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Fig. 3. Results of drained triaxial compression tests on (a) Iksan granite soil and (b) Pochon granite soil
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Table 2. Summary of parameters on Iksan and
Pochon granite soil

\ © Sampl ) Tksan Pochon
Soil parameters L .
Parameter granite soil | granite soil
Modulus number [Kur] 910 1,605
Elastic | Modulus exponent | n 0.15 0.52
Poisson’s ratio | v 0.2 0.2
Plastic | Collapse modulus | C | 0.0019 0.0018
collapse | Collapse exponent | P 1.03 0.74
Failure Yield constant | 7 94 168
criterion Yield exponent | m 041 0.52
. . S 042 0.45
Plastic potential R 60 7
Plastic constant T 30 50
expansive a 1.88 4.72
Work hardening | 8| 006 0.313
exponent B 0.29 0.18
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