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ABSTRACT

This study conducted direct shear test on about 290 sorts of materials such as sandy soil,
clayey soil and gravely soil to present proper standard on shear strength of soil. Shear strength
of soil in large scale tends to show that angle of internal friction increases as sand contents
grow and it ranges 23.5°~34.9° with cohesion of 2.0 kPa~15.7 kPa. Elastic modulus was
visibly distinct by load, and which increased approximately 80% as vertical load grows. Angle
of internal friction arranging 15.0°~28.6° on clayey soil decreased as clay contents rises and
cohesion increase in regular scale. Elastic modulus tends to increase initial elastic modulus
with almost same growing rate. While angle of internal friction on gravely soil indicates
29.9°~36.7° which hardly shows distinctive features. According to test in detail, cohesion of
SW (well-graded sand), SP (poorly-graded sand), SC (clayey sand) and SM (silty sand) indicates
value by 94%, 78% and 59% comparing to SC, SW and SP respectively. Angle of internal
friction of ML (low-liquid limit silt) and CL (low-liquid limit clay) appears almost same features,
and MH (high-liquid limit silt) despite of 88% value of ML. Cohesion among them varies with
similar growing rate.

Keywords: Direct shear test, Angle of internal friction, Cohesion, Sandy soil, Clayey soil,
Gravely soil, Elastic modulus
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Table 1. Direct shear test of various soils

Count of Sample Remarks
Sandy soil 117 SW, SP, SC, SM
Clayey soil 165 CH, CL, MH, ML
Gravely soil 9 GC, GM
Total 291
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Fig. 2. Manufactured specimen
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Table 2. Shear strength of soils(compare with design gist of road)

design gist of road this study
unit weight friction angle cohesion dry unit friction angle cohesion
ground (KN/m?) ©) (KN/m?) USES  eight(kN/m®) ©) (KN/m?)
gravel 20 40 0 GC 13.9 312 5.7
(GW, GP) 18 35 0
GM 15.7 33.7 5.9
sand with grave 21 40 0
(GW, GP) 19 35 0 SP 13.0 332 53
sand 20 35 0
SW 13.7 322 7.6
(SW, SP) 18 30 0
sandy soil 19 30 30 < SC 133 293 7.9
SM, SC
(SM. 56) 17 2 0 sM 123 28.0 8.5
18 25 50 <
clayey soil CL 12.8 232 11.5
17 20 30 <
(ML, CL)
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clayey soil and silt 16 s 30 < : : :
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