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Evaluation of Cyclic Shear Strength Characteristics of Sands Containing Fines

7 % 7' Kim, Uk-Gie A F & Kim, Dong-Wook
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Abstract

In most design codes, soils are classified as either sandy or clayey soils, and appropriate design equations for each
soil type are used to estimate their soil behaviour. However, sand-fine mixtures, which are typically referred to as
intermediate soils, are somewhere at the middle of sandy or clayey soils, and therefore a unified interpretation of soil
behaviour is necessary. In this paper, a series of cyclic shear tests were carried out for three different combinations
of sand-fine mixtures with various fines content. Silica-sand mixture and fines (Iwakuni natural clay, Tottori silt, kaolinite)
were mixed together with various mass ratios, while paying attention to the changes of void ratios expressed in terms
of sand structure. The cyclic shear strengths of the mixtures below the threshold fines content were examined with
the increasing fines contents. As a result, as the fines contents increased, their cyclic deviator stress ratios decreased
for dense samples while it increased for loose samples. Additionally, cyclic deviator stress ratio of the mixtures was

estimated using the concept of equivalent granular void ratio.
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Table 1. Physical properties of test materials
Samole Fines content, Clay content, Gravity, Plasticity index, Mean size, Coefficient of
P Fe (%) Ce (%) Gs Pl Dsp (mm) curvature, C,
Silica sand 0 0 2.652 NP 0.861 4.04
Iwakuni clay 98 38.8 2.610 47.57 0.006 -
Tottori silt 98 6.0 2.665 NP 0.019 2.85
Kaolinite 100 72.3 2.618 21.80 0.002 -
Table 2. Relation between mixed proportions and fine contents
Silica sand mix. Iwakuni clay Tottori silt Kaolinite
Mixture rate by Mixture rate Fines Mixture rate Fines Mixture rate Fines
weight (%) by weight (%) content (%) by weight (%) content (%) by weight (%) content (%)
100 0 0.0 0 0.0 0 0.0
90 10 9.8 10 9.8 10 10.0
85 15 14.7 15 14.7 15 15.0
83 17 16.7 - - - -
80 20 19.6 20 19.6 20 20.0
70 30 29.4 30 29.4 30 30.0
50 50 49.0 50 49.0 - -
0 100 98.0 100 98.0 100 100.0
Table 3. Compaction method for preparation of specimens
¢ (kd/m?) Number of dropping per a layer Height of dropping Weight of
1st 2nd 3rd 4th 5th weight (m) rammer (kN)
504 60 80 100 120 140 0.184 0.00116
324 40 50 65 75 85 0.184 0.00116
113 14 19 23 25 29 0.184 0.00116
51 4 7 10 13 16 0.184 0.00116
22 5 10 15 25 30 0.050 0.00116
Le-NEE SSEM st EdHAESES I 33
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