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Evaluation of at Rest Lateral Stress Coefficient Influenced by
Particle Condition

o] A &' Lee, Jung-Hwoon o] & @' Lee, Dong-Ryeol
+ ¥ 4’  Yun, Tae-Sup o] & 3 Lee, Jun-Hwan
Abstract

At-rest lateral stress coefficient that is used for the evaluation of geotechnical structures such as foundations and
retaining walls plays a significant role in the analysis and design, as a state variable of in-situ stress condition. In the
widely applied Jaky’s Ko equation stress condition can be inferred from the internal friction angle obtainable from the
laboratory experimentation whereas the eguation mares it challenging to evaluate the influences and criteria of particle
characteristics which is essential for the application of friction angles in practices. Thus, this study experimentally
explored the behaviors of Ko depending on the relative density, particle shape, and surface roughness effect during a
range of loading stages. The Ko values of Jumumjin sand, glass beads, and etched glass beads were measured using
a customized Ko device housing strain gauges during loading-unloading-reloading steps, and the effect of dominant factors
on Ko is analyzed. Results show that the high Ko prevails for both round and angular specimens with low relative
density and the surface roughness has a nominal effect. The angular particles exhibit low Ko for specimens with similar
relative density. The characteristics of relevance between Ko and friction angles with varying relative density are also

investigated based on the experimental results using empirical correlations and previously reported values.
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Fig. 2. SEM images of Samples
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Table 1. Minimum and maximum void ratio
Void ratio Jumunjin Sand Glass beads Etched Glass beads
€min 0.624 0.6 0.65
Emax 0.969 0.735 0.890
Table 2. Initial void ratio and relative density of Sample
Initial Void ratio Relative Density (%)
Dense sand 0.658 88.9
Medium sand 0.728 68.6
Loose sand 0.789 50.6
Glass bead 0.657 56.5
Etch Glass bead 1 0.746 55.5
Etch Glass bead 2 0.690 81.3
Loading
Dummy Strain Gauge 1
Strain Strain
Gaugel Gauge 2 () O
Horizontal load Strain Gauge 2 Dummy

Fig. 3. Ko measurements by using strain gauge
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Table 3. Reletive density and fraction angle of Jumunjin Sand

Dr (%) o (degree) emin emax experiments Reference
72.8 40.2 0.606 0.835 Triaxial Hong et al, 2010
89.2 471 Direct Shear
0.617 0.846 : , Im et al, 2000
96 51.7 Plain strain
76.9 38.1 0.571 0.963 Direct Shear Choi and Ko, 2011
74 47.6 0.596 0.992 Plain strain Jang et al, 2008
55 35 o ,
0.6 0.95 Triaxial Paik and Lee, 2008
86 37.5
88.9 41.6
68.6 35.6 0.624 0.969 Ko measurement and eq.(2) This study
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