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Shear mechanical behavior of interface between spoil mixture and concrete
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Abstract; To study the influences of roughness, gravel content, and normal stress on the shear mechanical
properties of the interface between limestone spoil mixture and concrete, a series of interface shear tests were
carried out on limestone spoil mixtures with four types of gravel content and concrete surfaces with five types of
roughness under different normal stress conditions by using a new large-scale direct shear apparatus. The influences
of roughness, gravel content, and normal stress on the shear strength of the interface were investigated, and the
internal relationships between roughness, gravel content, normal stress, and the shear mechanical properties of the
interface, as well as the mechanism of shear strength were revealed. Test results show that under the same normal
stress condition, as the roughness increased, the shear strength of the interface increased and then decreased, and
the rough interface significantly increased the degree of dilation of the interface, but with the increase in normal
stress, the influence of roughness on the shear strength and normal deformation of the interface was weakened.
Under the condition of same normal stress, with the increase in gravel content, the variation of the shear strength of
the interface was closely related to the magnitude of the normal stress. Besides, the shear strength of the interface
was highly consistent with the Mohr-Coulomb strength criterion, and the influence of roughness and gravel content
on the apparent cohesion of the interface was more significant than that on the internal friction angle of the
interface. To a great extent, rational roughness and gravel content can improve the shear strength of the interface
between spoil mixture and concrete.
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Fig.1 Schematic of TAW-800 large-scale direct shear apparatus
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Fig. 6 Shear stress-shear displacement curves of interface under

different roughness conditions
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Normal displacement-shear displacement curves of
interface under different roughness conditions
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Fig.8 Schematic of shear deformation of interface
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Normal displacement-shear displacement curves of
interface under different gravel content conditions
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Tab. 5  Shear strength of interface under different roughness
conditions
Wk BRI F1/kPa 2
50 100 200 400
0 46.60 61.04 114.80 221.32 0.99
0.79 92.08 116.20 167. 88 330.72 0.98
1.59 160. 12 193.48 271.48 442.60 0.99
3.17 121.16 158.28 237.44 396.44 0.99
4.76 121.34 159. 56 252.64 368.92 0.98
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Tab.6 Shear strength of interface under different gravel content

conditions
R % 16 ¥ 71/ kPa @
% 50 100 200 400
25 87.52 97.60 185.616  290.736 0.98
40 123.76 169.04 207.240  359.480 0.98
55 121.16 158.28 237.440  396.440 0.99
70 121.00 152.40 245.720  389.920 0.99
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Fig. 11 Variation of shear strength of interface with roughness
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Fig. 12 Variation of shear strength of interface with gravel

content
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Fig. 16  Variation of shear strength parameters of interface with

the increase in gravel content
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Fig. 17  Schematic of shear strength mechanism of interface
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Fig. 18  Shear strength envelope of interface
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