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ABSTRACT

Purpose: In this paper, an experimental study was conducted to analyze the difference in shear strength
caused by the problem of excluding coarse particles due to the size of the test specimen in the direct
shear test. Method: A large-scale direct shear test was conducted on three weathered soils containing
coarse aggregates with a maximum diameter of 50mm. In addition, a small-scale direct shear test was
performed using a sample with a maximum diameter of 5 mm, excluding coarse aggregates. Result: In
the case of the small-scale direct shear test, compared to the results of the large-scale direct shear test
containing large particles, the internal friction angle was about 2.3% smaller, and there was no signifi-
cant difference. In terms of cohesion, compared to the large-scale direct shear test, the small-scale
direct shear test derived about 80.3% smaller value, showing a relatively large difference. Conclusion:
In the large-scale direct shear test, it was analyzed that the coarse particles had a greater impact on the
cohesion than the internal friction angle. Therefore, granite weathered clay containing coarse particles
is judged to have the same shear strength as the cohesive force that is not affected by vertical stress. In
this study, it was analyzed that the small-scale direct shear test, which excludes the coarse particles
that are commonly used, provides results on the safety side by excluding the effect of coarse particles.

Keywords: Large-scale Direct Shear Test, Granite Weathered Soil, Internal Friction Angle, Adhesion
Force, Shear Strength
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Table 1. Engineering properties of soils

A ST AZHFZH r d) ko/m’ H|Z(G) TH(w) %
AlBA 15.1 2.71 234
Al=B 153 2.73 23.6
Al=C 152 2.72 23.6

Fig. 9. Sample box of large-scale direct shear tester Fig. 10. Sample molding
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200

normal s%(;‘)ess(kPa)
(c) Sample C

02

(edd vmwoomm JLENS

200

normal s%ﬁess(kPa)
(b) Sample B

002

Amn_v:wmc_omm Jeays

00¢

(ed) vmw%wmm leays

200

100
normal stress(kPa)

(a) Sample A

Fig. 12. Analysis of shear strength by sample in large-scale direct shear test
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Table 2. Intensity integer of large-scale direct shear test for 3 samples

A-TYPE SOIL B-TYPE SOIL C-TYPE SOIL
Ccg 45.0 kPa 47.0 kPa 50.0 kPa
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Fig. 13. Stress strain relationship in direct shear test
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Fig.14. Analysis of shear strength by sample in shear test
Table 3. Intensity integer of direct shear test for 3 samples
A-TYPE SOIL B-TYPE SOIL C-TYPE SOIL

c# 8.0 kPa 9.0 kPa 11.0kPa
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(a) The sample before the test (b) The destroyed shear surface of the sample after testing

Fig.17. Sample before and after test of the large-scale direct shear testing machine used in the study
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