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A determination of shear strength for sand by direct shear box test
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Summary

It is known that a skin friction between specimen and
shear box wall in a conventional direct shear box apparatus
affects the normal stress on the shear surface. To eliminate the
effect of the skin friction on normal stress on shear surface, the
conventional Mikasa's direct shear apparatus is improved to be
In this
paper, to investigate the effect of the skin friction on the shear

able to measure the normal stress on shear surface.

strength, constant pressure tests and constant volume tests are

carried out on sands using the improved direct shear apparatus. °

Test results show that the skin friction between specimen and
shear box wall influences the shear strength obtained from a
conventional direct shear apparatus. It is necessary to determine
the shear strength with normal stress on shear surface in both
a constant pressure test and a constant volume test. The shear
strength obtained from constant pressure test using the improved
direct shear apparatus is consistent to those of the triaxial
compression test.
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Fig. 1 Improved direct shear box apparatus
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Table 1 Physical properties of sands

Toyoura sand

Carbonate sand Crushed limestone sand

Sample
Density of soil particles  ps(g/cm®) 2.64
Maximum void ratio €max 0.98
Minimum void ratio €min 0.60
Carbonate content (%) -

2.77 2.72
1.66 135
1.07 0.88

96 95
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Table 2 Series of tests

Sand type Test type Relative density  Consolidation pressure
(%) (kPa)
Toyoura sand Constant pressure test 65~175 100~700
Conventional test 66~75 100~ 700
,,,,,,,,,,,,,,,,,, Triaxial compression test 69~74 497686
Carbonate sand Constant pressure test 36~51  100~700
Constant volume test 41~59 100~700
Conventional test 54~64 100~700
R Triaxial compression test 40~52 497686
V(riwr'u.éhed”lri'rrrrlestonéﬂsand 7 VConstant” pressure test 60 ~ 74 100~700
Constant volume test 57~68 100~ 700
Conventional test 53~68 100~ 700
Triaxial compression test 81~88 49~ 686
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Fig.3 Result of constant pressure test by using improved apparatus
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Fig.5 Effict of skin friction in shear box on shear strength in direct shear apparatus
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Fig. 11 Determination of principal stress for specimen
of direct shear test
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