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Fig. 1. Gravel filter materials gradation
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Table 2. Bitumen properties
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Table 3. Physical properties of asphalt concrete mix
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Fig. 2. Preparation of the asphalt mix at the lower half of direct shear box
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Fig. 3. Preparation of the filter materials at the upper half of direct shear box
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Fig. 4. The behavior of gravel materials at different relative densities, in dry condition under sur-
charge load of 3 kg/cm2 (A)-Shear stress versus horizontal displacement, (B)-Vertical displace-
ment versus horizontal displacement
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Fig. 5. The behavior of gravel materials at different relative densities, in saturated condition under
surcharge load of 3 kg/cm2 (A)-Shear stress versus horizontal displacement, (B)-Vertical displace-
ment versus horizontal displacement
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Fig. 6. The behavior of interface materials at different relative densities, in dry condition under sur-
charge load of 3 kg/cm2 (A)-Shear stress versus horizontal displacement, (B)-Vertical displacement
versus horizontal displacement
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Fig.7. The behavior of interface materials at different relative densities, in saturated condition under
surcharge load of 3 kg/cm2 (A)-Shear stress versus horizontal displacement, (B)-Vertical displace-
ment versus horizontal displacement
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Fig.8. The behavior of interface materials with different grain shapes in dry condition under sur-
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Fig.9. The behavior of interface materials with different grain shapes in saturated condition under sur-
charge load of 3kg/cm2 (A)-40% relative density, (B)-60% relative density, (C)-80% relative density
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Table 4. Parameters of maximum friction angle
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Fig.10. Changes in maximum friction angle versus vertical stress at 60% relative density
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Fig.11. Changes in residual shear stress versus vertical stress at 60% relative density
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Table 5. Residual stress ratios along the interface materials under surcharge load of 3 kg/cm
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Fig.12. Changes in maximum shear stress versus vertical stress for interface materials with bitumen
type B60 and B80
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Table 6. Parameters of shear stress for interface materials with bitumen type B60 and B80
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