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Experiment of Shear Properties on the Interface Between
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Abstract: Based on the digital image correlation ( DIC) technology, the mechanical properties on
the interface between garvelly sand and concrete pipe were studied systematically under a constant
normal stress condition by using a self-developed visual direct shear container. The experimental
results showed that the initial shear modulus of the interface between gravelly sand and concrete
pipe increases with the increase of normal stress. When D, =0. 8, the friction coefficient of the
interface increases about 17. 5% compared with that when D, =0. 4, and when the relative density
increases by 0. 2, the friction angle increases by 2° on average. The softening degree of the shear
stress vs. shear displacement curve of the interface is gradually reduced with the increase of
normal stress, and the hardening degree is gradually obvious. In addition, the shear displacement
of the soil increases with the increase of the distance away from the interface. The shear
deformation mainly occurs in the shear zone, and the thickness of shear band is 3D,.

Key words: gravelly sand; direct shear test; interface properties; shear band; digital image
correlation measurement
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Table 1 Basic physical and mechanical parameters
of gravelly sand

Wt Dy EAE G, _ Pam Pamin

ji mm % (g-em™) (g-em™)

b 1.3 0.3 2.63 1.91 1.48
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Fig. 1 Visual direct shear box
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Table 2 Direct shear tests of gravelly sand-concrete
(D, =0.4,0.6,0.8)

Wi MRS (D,)

L] 1 /kPa

RD - Al 0.4 50,100,150,200,250
RD - A2 0.6 50,100,150,200,250
RD - A3 0.8 50,100,150,200,250
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Fig. 3 Shear stress vs. shear displacement
(a)—RD-Al(D,=0.4);(b)—RD -A2(D, =0.6) ;
(¢)—RD -A3(D, =0.8).
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Table 3 Shear displacements corresponding to peak
shear stresses

B[] % F1/kPa 50 100 150 200 250
I/ cm

0.71 0.81 1.26 4.28 5.59
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Fig. 4 Shear strength vs. normal stress
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(a)—photo7(u); (b)— photol1(u); (c)— photo20(u).
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