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A Behavior of Clayey Foundation Using Elasto-plastic Constitutive Model

~On the Lade’s Model, Cubical Triaxial Test
and the Determination of Soil Parameters—
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Lee, Moon Soo - Lee, Kwang Dong - Oh, Jae Hwa

Summary

It has long been pursued to estimate precisely the behavior of soft foundation subjected
to earth load like embankement. In order to perform this project successfully, refined constitu-
tive model and numerical technique should be developed. Accurate soil parameters for the
constitutive model should be determined by using raw data obtained from laboratory tests.

In this study among various elastic, elasto-plastic or elasto-viscoplastic model proposed,
double surface work-hardening model proposed by Lade was selected and the validity of
that model for clayey soils was examined.

Lade’s model has been considered to give good results for sandy soils. However through
this study to secure satisfactory results for the prediction of soft clayey foundation, a cubical
triaxial test apparatus, which was originally developed by Lade himself, was newly made
and improved. With this test results soil parameters were determined to be used in Lade’s
model for Mooan normally consolidated clay. Good results were obtained from the cubical
triaxial test in which intermediate principal stress i1s able to be controlled for the exact

simulation of actual foundation. Finally, the mechanics of cubical test apparatus was explained.

MESPN- S PN 7191 = | Constitutive model, Soil parameter, Cylinde-
O EEAEE KB rical triaxial test, Cubical triaxial test, Double
surface work-hardening model, Normally co-
psolidated clay, Yield function, Associated
flow rule, Plastic potencial function, Non-

associated flow rule.
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Continuously the second part of this study will deal with the behavior of 2-dimensional

model foundation.

Besides another set of soil parameters was also obtained by using data from cylinderical

triaxial compression(CTC) tests for comparison between two test results.
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Table-1 Physical properties of Mooan marine clay
Gs LL(% PL(%) | PI(%) USCS | Activity | w(%) | qu(kg/cm?) | v.(g/em®)
2.68 56 23 33 CH 0.7 43.8 0.21 1.7
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Table-2 Soil parameters of Mooan clay obtained from cubical triaxial tests

Soil parameters Value Strain component Remarks
Modulus No., kur 293
Exponent, n 0.9 Elastic
Poisson’s Ratio, v 0.35
! Collapse Modulus, C - Plastic
Collapse Const., P 0.038 Collapse
Yield Const., n: 11 Failure
Yield Exponent, m 0.02 criterion
*P1. Potent, Const,, R 0.00
P1. Potent. Const., S 0.75 Plastic
P1. Potent, Const., t -3.12 Expanstve
Work-Hard. Const.,, « 158
?Work-Hard. Const., B 0.00
Work-Hard. Const., pl 0.33
? Work-Hard. Exponent, 1 1.00
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Table-3 Soil parameters of Mooan clay obtained from cylinderical triaxial tests

Soil parameters Value Strain component Remarks
Modulus No., kur 265
Exponent, n 1.00 Elastic
Poisson’s Ratio, v 0.35
! Collapse Modulus, C - Plastic
Collapse Const., P 0.037 Collapse
Yield Const., m 19 Failure Failure
Yield Exponent, m 0.01 criterion criterion
2P1. Potent, Const., R 0.00
P1. Potent. Const., S 0.44 Plastic
P1. Potent, Const., t -0.98 Expansive
Work-Hard. Const., a 2.25
2Work-Hard. Const, B 0.00
Work-Hard. Const., pl 0.29
2 Work-Hard. Exponent, 1 1.00
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olE FAIH AT o3 & vlwI A,
AR, 293P & d19 oA, o)
7} 473 & Aol YER L St} o= AT
(experimental mechanism) 2] x}o]9} A3 @ 2}
ol 7108 Aoz Hatdn. o A ge] S
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