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Flexural Performance of Granite-Concrete Beams Based on DIC Technology
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Abstract: In order to study the influence of rock mass defects on the flexural properties of granite-concrete complex,

two kinds of granite(gold flax and sesame ash) were selected to prepare specimens with different joint-height ratios

(0, 0.1 and 0.5) for four-point bending tests. 3D digital image correlation(3D-DIC) was used to monitor the fracture

propagation process of the complex. The results show that the larger the modulus of elasticity of granite is, the

stronger the composite can withstand the load. When the crack develops to the cemented surface, the load curve will

rise again due to the high strength of granite until the granite cracks. With the increase of the crack height ratio of

prefabricated cracks, the damage degree of specimens at the same stage increases, and the crack width also increases

at the end of loading. And with the increase of elastic modulus of granite, the characteristics of damage degree of

specimen are more obvious. When there is a defect inside the granite, the crack development will be close to the

granite defects, the specimen will further destabilize damage.
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Table 1 Mechanical properties of granite and concrete materials

Material Elastic modulus/GPa Compression strength/MPa Split tensile strength/MPa Poisson's ratio
Y1 48.8 100.0 15.4 0.28
Y2 52.3 132.5 16.8 0.28
Concrete 36.0 2.6 0.20
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Fig.1 Loading schematic of specimen(size: mm)
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Fig.2 P-e curves of granite-concrete composite layers with different crack height ratios
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Fig. 3 Damage variable of granite-concrete composite layers with different crack height ratios
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Fig.5 Crack development patterns of specimen Y 2-C with different crack height ratios after loading
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