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Anisotropy in Strength and Deformation Properties of
a Variety of Sands by Plane Strain Compression Tests(Part II[)
—Shear Deformation Characteristics—
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Abstract

Anisotropy of stiffness, from extremely small strains to post-failure strains, of isotropically consolidated air-pluviated
sands in plane strain compression was studied by using the newly developed instrumentation for small strain
measurements. Seven types of sand of the world-wide origins were tested, which have been extensively used for
research purposes. Stress-strain relationships for a wide range of strain from about 0.0001% to 10% were obtained with
measuring axial and lateral strains locally free from the effects of bedding and membrane penetration errors at the
specimen boundaries.

It was found that the maximum shear modulus G Was itrespective of the angle 6 of the o, direction relative to the
bedding plane. However, the normalized Gy, was varied with the types of sand.  Furthermore, the dependency of

the strain and stress level on the stiffness increased as § decreased,
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Sand Name Dso Grain #°) at Bmax | 2
{Origin) {mm) Ue Shape' 5=390" 03 OCR Erin Boos Gs
Hestun 0.31 1.04 Sub- 47 4 0.80 | 1.0 0.95/ 0.620 | 2.65
(Franca) angular 055

Toyoura No 27 Sub— 46.3 (.80 1.0 0.977/

0.162 1.4 .
{Japan) ® 6 angular 48 7 0.15 53 0.605 0 660 2.64
Silica No.5 Sub—- 0,849/
{Japan) 0.30 2.1 anoular 431 0.80 10 0.520 0.650 2 69
Ticino Sub-— 0.98/
(Italy) 0 502 1.33 round 47.9 0 80 10 0 52 0 680 2 68

Monterey #0 _ 0 ae/

(USA) D.44 174 Sub-round 47,5 (.80 10 0.55 0.610 2.64

Silver Leighten _ 45.8 0.80 10 o 79/

Buzzard (UK) 062 1.11 Sub-round 477 015 5 3 049 0.520 2.68
Karlsruhe 0.45 1.65 | Sub-round 43.8 0.80 10 0.87/ 0.620 | 2.65
{(Germany) Q.54

(1) Listed from the rop i the ovder of grain shape angularity.
(2} Voud ratio a1 03 = 0.05 kgﬁ’cml‘
(3) Toyoura Sand No.2 1 from a batch different Rom thac used by Tatsucka ot al (1986)
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