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Abstract

This paper examines the influence of the plastic potential function Q on the coefficient of earth pressure at
rest Ko for normally consolidated clays. By using an anisotropic plastic potential on a simple elasto-plastic clay
model, the observed Ky value is calculated under the condition of no lateral deformation. The calculated results
are compared with the observed Ky values and also with the empirical correlations using the effective stress
friction angle ( ¢ °) and the plasticity index (/). It is shown that the proposed plastic potential function Q
accurately simulates the K stress state for compression and that empirical estimations lead to noticeable errors.
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Fig. 1 Yield functions.
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Fig.2 Relations of calculated axial and volumetric strain.
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Fig. 3 Relations of calculated vertical and horizontal
effective stress.
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Table 1 Physical and mechanical property of clayey soils.
Site Ps wi 1, Clay Silt Sand A K M eo Ko Remarks
(glem’®) | (%) (%) (%) (%) (%)
Soka 2.67 83 39 54 41 5 0.192 | 0.029 | 1.54 | 1.439 | 043 Remoulded
Kashiwa 264 | 112 | 50 47 38 15 0.200 | 0.030 | 1.48 | 1.374 | 0.40 soils
Miyazaki 2.64 67 31 34 55 11 0.095 | 0.015 | 1.60 | 1.140 | 0.40
Atsugi 2.67 69 32 24 52 24 0.114 | 0.018 | 1.61 | 1.408 | 0.43
Moriya 2.64 | 131 78 58 29 13 0.754 | 0.094 | 1.34 | 2.840 | 0.46 | Undisturved
Hitachi 2.66 | 121 69 18 72 10 0.460 | 0.120 | 1.57 | 2.543 | 0.46 soils
Yokohama | 2.66 73 32 32 38 30 0.074 | 0.021 | 1.57 | 1.635 | 0.44
' ' ' Table 2  Elasto-plastic parameters and Ko value.
g 05p ij196kPa:conﬂ.: z Site (%) 4 S R I M
= f 1100 & Hiroshim | 31 | 0246 | 0,020 | 1.65 | 1.19 | 0.42
£ 1F o %mﬁsf_rj’f_d;'jgg | E Yanaill | 36 | 0304 | 0022 | 1.89 | 128 | 038 | 6)
2 | Kashiwa R Ko=0.4 z Yanailv | 52 | 0532 [ 0032 | 161 | 157 | 0.40
% 1'5:_ Iso f Ariake 68 | 0.800 | 0080 | 1.90 | 347 | 0.43
S 5 Observed 1 2: Mal3 58 | 0440 | 0044 | 128 | 220 | 0.54 9)
r —O— Volumetric ] g Mal2 59 | 1.160 | 0039 | 140 | 197 | 052
®  Axial strain
25L . . . i Tobetsu 0200 | 0070 | 1.16 | 144 | 057 | 10)
1 10 10° 10° UN 0231 | 0050 | 098 | 1.51 | 0.50 11)
Time (min) Oda 0.130 | 0033 | 113 | 085 | 0.47 12)
Fig. 4 Volumetric strain and Ko value vs. time relations.
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Fig. 5 Comparison between measured and calculated
Ko value.
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Table 3 Comparison of calculated Ko values
by the Cam clay model.

Cam clay .
Fig.3 Eq. (6) Eq. (7) Eq. (8) FEM
model
Original 0.86 0.82 E— 0.84 0.84
Modified 0.55 I 0.51 e 0.52
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