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A Study of a Variety of Sands in Stress-dilatancy Relationships

a2 A" Park, Choon-Sik
A Jang, Jeong-Wook

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 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 the peak were obtained by
measuring axial and lateral strains locally free from the effects of bedding and membrane penetration errors at the
specimen boundaries. The result showed that the relationship between the principal stress ratio and the principal strain
increment ratio was constant, being rarely affected by the over-consolidation ratio and the confining pressure. Although
in the small strain the anisotropy hardly affected the relationship between the principal stress ratio and the principal
strain increment ratio, the K value around the peak varied according to the & value. In general, Rowe's stress-dilatancy

equation works fairly well from the small strain to the peak.
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Sand Name Dso Grain o(°) at ‘ 2
(Origin) (mm) Ue Shape' §=90° 03 OCR €max / Erin ©0.05 Gs
<??§nt32) 0.31 1.94 | Sub-angular 47.4 0.80 1.0 g‘gg/ 0620 | 2.65

Toyoura No.2° ~ 46.3 0.80 1.0 0.977/

(Japan) 0.162 1.46 Sub—angular 48.7 0.15 53 0.605 0.660 2.64
Silica No.5 0.30 211 | Sub-angular 43.1 0.80 1.0 0.849/ 0.650 | 2.69

(Japan) 0.520

thcaluny()) 0502 | 1.33 | Sub—round 47.9 0.80 1.0 %%%/ 0.660 | 2.68

Mm}ﬁé% #0 0.44 1.74 Sub—round 475 0.80 1.0 %%%/ 0610 | 2.64

Silver Leighton _ 45.8 0.80 1.0 0.79/

Buzzard (UK) 062 | 1.1 Sub-round 477 015 53 0.49 0.520 | 2.66
(’éz‘r'fggﬂs) 0.45 165 | Sub—round 438 0.80 1.0 %851/ 0.620 | 2.65
Glass No.1 015 1.29 Round 35.7 0.80 1.0 - 0.589 | 2.49
Glass No.2 0.505 1.21 Round 35.4 0.80 1.0 - 0.573 2.49

1. Listed from the top in the order of grain shape angularity.

2. Void ratio at o3 = 0.05 kgf/cm?

3. Toyoura Sand No.2 is from a batch different from that used by Tatsuoka et al{1986).
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