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Abstract
Regarding plastic strain in predicting the subsidence of over-consolidated clay which is generally assumed to

be an elastic body, Poisson’s ratio is required for elastic strain and an assumption about plastic potential is

necessary for plastic strain. However, if the strain occurring in the over-consolidated clay is assumed to be the

sum of the two components of elasticity and plasticity, the relationship between its plastic strain and the original

yield function becomes complicated. This paper examines the relationship between plastic potential and effective

stress path with respect to plastic strain of over-consolidated clay as a preliminary step in considering the problem

of plastic strain which is assumed to be generated by changes in stress in the yield surface. The coefficient of

earth pressure at rest calculated based on the assumption about plastic potential is completely different from the

measured value, and it is clarified that the calculated strain amount is also unreliable.
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Table 1 Soil parameters.

S i G WL w, Sand Silt Clay
WU ) e ) () (%)
S 2.67 83 21 5 41 54
M 2.69 136 84 8 28 64
H 2.66 121 52 10 72 18
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Fig. 1 Stress paths of K, consolidation test.
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Fig. 2 Relation between K(/Ky and OCR of three samples.
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Fig. 3 The effect of soil pressure release and reloading on
e—logo, curve (Sample H).

Table 2 Consolidation parameter and calculation results
of volumetric strains.

Symbol A K ey v vy V,/V
O, A 0.521 0.04 2.355 0.108 0.100 0.92
[ ] 0.365 0.04 2.170 0.080 0.071 0.89
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Table 3 Consolidation parameter and calculation results
of volumetric strains for over-consolidated clay.
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Fig. 4 Relationship between calculated volumetric strain
and axial strain for normally consolidated clay.
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Fig. 5 Comparison of effective stress paths.
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Fig. 6 Yield surface of over-consolidated clay.
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Fig. 7 Relationship between calculated volumetric strain
and axial strain for over-consolidated clay.

[ Calculated Observed

— Q(=F -e- K, =0.46
5 1001 ( ) 0
Q o Eaq.(2)
< r X Modified C
o . @ Original D
» Cam clay
© X
= L
5 50
© L po =78.5 kPa
>
8 L4 ...

0 I |

100
Mean effective stress p' (kPa)

Fig. 8 Comparison of effective stress paths.
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Fig. 9 Comparison of effective stress paths and
volumetric strain by FE analysis.
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