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Abstract 1In this study, an artificially formed Gap graded soil, designed to increase its shear strength, was analyzed
to determine the strength parameters through direct shear tests. Uniform and fine grain size samples were compared
to the Gap graded soil to investigate the increase in the shear strength. Plate loading tests were conducted using 13mm
and 19mm aggregates to confirm the reproducibility of the strength enhanced samples for site application. This test
confirmed that the particle size ratio and the internal friction angle are correlated to the shear strength, and the shear
resistance angle significantly increased in the specific particle size ratio range. The calculation of the ultimate bearing
capacity by the plate load test demonstrated that the grain size adjustment method greatly influences the strength
increase rate. Therefore, the findings were verified and it was confirmed that a high shear strength is achievable
despite the existence of a poor particle size distribution.
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Fig. 1. Apparatus of Direct Shear Test
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Table 1. The Result of Direct Shear Test

CASE Type n=R/r Internal Friction
Ul—-2 Uniform 1.00 35.23°
G2—-2 Gap 3.42 44.15°
G3—-2 Gap 4.05 45.52°
G4-2 Gap 4.82 42.84°
G5-2 Gap 5.77 51.32°
G6—2 Gap 6.86 49.34°
W7-2 Well - 49.35°
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Fig. 2. Internal Friction Angle with Particle Size
Ratio, n
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Fig. 3. Results of Direct Shear Test
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Table 2. Classification of aggregate through unified

classification
Unified
ARG e Q, CZ] classification
13mm 1.83 1.06 GP
19mm 227 1.08 GP
13mm+19mm 1.98 0.98 GP
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Table 3. Theoretical Review of Puzzle Soil

Puzzle Soil degree
Ageregate Type of precision
13mm 28.3%
19mm 34.7%
13mm+19mm 87.8%
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Table 4. The Results of plate bearing test

Estimating Method Manipulating
i of Ultimate capaci i
CASE Col;?;i:il;()n ds/d(logt) = I:izr;‘;f
s/d(logt .
—P Mothod |Cn Method] ¢ precision
13 mm
1 1311 kPa 2,205 kPa 28.3%
(100 %)
19 mm
2 1162 kPa 2,076 kPa 34.7%
(100 %)
13 mm
0,
3 (40 %) 1399 kPa 2,606 kPa 87.8%
+ 19 mm
(60 %)
3. 4
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