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Stress-Strain Characteristics of a Loose
Sand under High Pressures.

Norihiko Miura, Naoto Norivasu and Kazuhiro AYAGI

Abstract

Several similarities are observed between stress-strain characteristics of a sand at high pressures and
those of a normally consolidated clay at ordinary pressures. From this an indication is given that the
stress-strain responce of a sand at high stresses may be predicted by using the equations which have
been proposed by Roscoe et al. for normally consolidated clays.

In the previous paper, it was shown that the stress-strain behavior of the Toyoura standard sand in
a dense state can approximately be predicted by using the Cam-clay equation or the revised equation.
In this paper, the discussions are extended to the prediction of the stress-strain responce of the
Toyoura standard sand in a loose state. Some experimetal results on the Ube kaolin are also presented
to show the close resemblance between behaviors of a sand and clay at different stress levels.
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Fig. 1 Particle size distribution and some properties
of the Ube kaolin.
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Fig. 2 Relation between void ratio e and vertical pressure pv on Ube kaolin. Loading was
started on the sample of slurry state (w;=87%) in an oedmeter.
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Fig. 3 Relation between void ratio e and hydrostatic pressure p; on the Toyoura standard sand.
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Fig. 4 e~logup: curve of the Toyoura standard sand in a loose state in a simple isotropic

compression test.
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Fig. 5 Determination of soil constant M on the
Ube kaolin based on data from consolidated
undrained shear tests.

LTLES. TORKE —RICBEROIENI 7713
BARBI BT BIE T 9., X RREER LD E
EZBHRTWBY, LT, 7 Tihbhbb M
DIELELE 7 RE - THEZBRBLDELT,

FE#IEHEK ¢ A MBI 3517 5 BB DG TN E D\
T MOfixkedt-. Fig 513, EBRIARhWCH-T5E
FEIRBEAKRAMBRBOBFHIENERERTLIOTHY,
Fh o OB S & B & Al 5 E R R R RER
#E\T, FOHELLHAFY v O MELLT M=
1. 307z HfER /e,

3.2 W3 SHBMRERLDO M {E
gEAS LD MAEIL, ROFETRDI. Ticbb,
WAWAEBRED T COEK=ETERABROKERY

K TR RS



64 (218)

=HEE - RREA - AR5,

Table. 1 Soil constants of the tested samples compared with others.
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A 0. 356 0.122 0. 161 0. 093 0.135 0. 203
K 0. 184 0. 026 0. 062 0. 035 0. 027 0.014
M 0. 845 1.01 0. 888 0.95 1. 30 1.30
G, 2.77 2.76 2.75 2.75 2. 67 2. 65
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Fig. 6 Determination of soil contsant M on the
Toyoura standard sand based on data from
drained shear tests.
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Fig. 7 Relation between stress ratio 7 and volume-
tric strain v on the normally consolidated Ube
kaolin in drained shear tests.
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Fig. 9 Comparison of predicted stress-strain curve with observed on the normally consolidated

Ube kaolin in drained shear test.

} /0 a // O’/JQ‘
Toyoura L o a v Toyoura / i
standard sand S A/, standard sand | N
1'0 — 777‘A7“|7v'1—- /_/_,..,, - 10 o ) T A
— ,1; ~
2 Y/ , Cam-clay eq. F
o ” oL 1
I o A 7 } N
° A//A /’/ Observed :
—
= 7 | SModitied eq. |
< — ] w O
S 05 / T T ©
2 | | g |
O = ’ .
(77.: O’é Observed Predicted| N 03 ZObserved Predicted
100kgkm? o ’zgg wemt 0 T
00 » 4 oo | |
. | . i 0 ‘ 10 ' 20
0 10 20

Volumetric strain v (%)

Fig.10 Relation between stress ratio 7 and volume-
tric strain v on the Toyoura standard sand in
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Fig.12 Comparison of predicted stress-strain curve with observed on the Toyoura standard
sand in a loose state in drained shear test.
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