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EXPERIMENTAL RESEARCH AND NUMERICAL SIMULATION OF 3D
MULTI-DIRECTIONAL CRACKING IN RC BEAM

HAN Tao, AN Xue-hui

(State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Existing cracks in RC structure influence the formation and propagation of new cracks, thus affect the
behavior of the whole structure. Experiments on RC beams with regular hexagon cross section were carried out to
study the mechanism of multi-directional cracking and its influence on the bearing capacity. Five-stage loading
was applied. Bending cracks were designed to occur during the first 2 stages, penetrating the swhole cross section,
then, changing loading condition, diagonal shear cracks were designed to cross the existing bending cracks during
the next three stages. Multi-directional Crack propagations were observed, and reaction-displacement curves were
recorded in experiments. The mechanism of 3D multi-directional cracking and its influence on bearing capacity
were discussed, and a 3D fixed multi-crack model was developed. Adopting the newly developed model, a finite
element analysis was performed. A comparison between numerical and experimental results shows that this model
can be applied to analyze multi-directional cracking.
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Fig.1 Sketch of dimensions and bars of beam No.1
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Fig.2 Sketch of loading processes of beam No.1
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Fig.3 Sketch of cracking process under shear loading
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Fig.4 Crack propagations on cross section of beam No.1
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Table 1 Loads of different stages in experiments

7 Sl w2 Bl Bgbi2  BiPI3
1% 360 320 385 415 480
2% 320 380 440 525 625
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Fig.7 Sketch of zones dominated by crack coordinates
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Fig.8 Shear stress-strain relationship curve on XY plane after
tensile loading on Z coordinate axis
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Fig.10 Comparison of load-displacement curves of beam No.1
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