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Application of Modelling Stress-Strain Relations (Part I)
-Application to Plane Strain Compression Tests-

e &= A Park, Choon-Sik

Abstract

FEM requires the stress-strain relationship equations for numerical analyses. However, most formulations for the stress-
strain relationship published up to the present are not satisfactory enough to properly express all the levels from the small
strain to the peak. Tatsuoka and Shibuya (1991) suggested a new single formulation applicable not only to a wide range
of geo-materials from soft clay to soft rock, but also to a wide range of strain levels from 10° to 107 The plain strain
compression test is carried out to seven samples of research standard sand specimens and two samples of glass beads,
which have been used at world-renowned research institutes. In this study, strains of the maximum principal stress (o)
and the minimum principal stress (03) were thoroughly measured from 10° to 107, and the result, applied to Tatsuoka
and Shibuya’s new formulation, coincided closely with the measured data of the stress-strain relationship from the small

strain to the peak.
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Table 1. Physical properties

Sand Name (Origin) Dso (mm) Ue 8?1;%2‘ o (9 o3 (kPa) Emax / €min €0.05 Gs
Hostun (France) 0.31 1.94 Sub— 47.4 80 0.9/ 0.620 2.65
angular 0.55
Sub— 46.3 0.977/
Toyoura (Japan) 0.162 1.46 angular 8.7 80 0.605 0.660 2.64
. Sub— 0.849/
Silica No.5 (Japan) 0.30 2.11 angular 43.1 80 0.520 0.650 2.69
- Sub— 0.96/
Ticino (Italy) 0.502 1.33 round 47.9 80 0.59 0.660 2.68
Sub— 0.86/
Monterey (USA) 0.44 1.74 round 47.5 80 055 0.610 2.64
Silver Leighton Sub— 45.8 0.79/
Buzzard (UK) 0.62 1.1 round 47.7 80 0.49 0.520 2.66
Karlsruhe Sub— 0.87/
(Germany) 0.45 1.65 round 43.8 80 054 0.620 2.65
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Table 2. Parameters

snd | B e L | % | o | el | b | ) | B )
Toyoura 0.80 2.7278 960 0.007 1.0 0.270 0.178 1.306 0.709 0.978 0.00215910
S.L.B. 0.80 1.8070 1840 | 0.032 1.0 0.127 0.527 1.086 3.887 17.394 0.00098204
Silica 0.80 1.7312 1100 | 0.012 1.0 0.120 0.112 1.284 0.559 1.894 0.00157380
Karsruhe 0.80 1.7958 1800 | 0.012 1.0 0.095 0.102 1.214 0.701 1.689 0.00099770
Monterey 0.80 2.2949 1500 | 0.017 1.0 0.240 0.171 1.241 0.645 1.073 0.00153001
Ticino 0.80 2.3409 1180 | 0.006 1.0 0.140 0.102 1.273 0.541 1.532 0.00198380
Hostun 0.80 2.2741 1020 | 0.011 1.0 0.230 0.106 1.232 0.566 0.839 0.00222950
G.B.1 0.80 1.1284 1320 | 0.026 1.0 0.240 0.283 1.161 1.058 1.277 0.00085480
G.B.2 0.80 1.1140 1600 | 0.034 1.0 0.337 0.490 1.074 1.724 1.307 0.00069620
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