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Tab.1  Mechanical parameters of Weibull distribution

of concrete specimens
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Fig. 2  Stress-axial strain curves for specimen loaded

under different boundary conditions
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Fig.3 Stress-axial strain curves and stress-lateral

strain curves for specimen loaded under

different boundary conditions
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Fig. 5 Process of damage for specimen loaded under smooth boundary
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Fig. 8 Deformed configuration for specimen loaded under rough boundary
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Fig. 9  Experiments results of specimen failure mode

loaded under different boundary conditions
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experiments on the mechanical behavior of cracks in

Numerical simulation for failure process and effect of

boundary restraint of concrete specimens in uniaxial compression

CHEN Jian-yun', LIU Zhi-guang™'”*

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2. School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410004, China )

Abstract: The deformation and fracture behavior of concrete specimens under different boundary
conditions subjected to uniaxial compressive loading is simulated using the mixed interface damage
constitutive model. In order to investigate the effect of the boundary restraints on the test results,
two different simplified boundary conditions are applied both at the specimen top and bottom surfaces.
The nodes at which boundary conditions are composed are considered as constrained in the lateral
direction orthogonal to the applied load. This boundary condition is referred to as rough boundary. On
the contrary, it is referred to smooth boundary when the same nodes are considered as free in the
lateral direction. The peak stress of the test carried out with rough boundary is higher than that of
smooth boundary. The same trend is also found for the strains at peak stress. For the smooth
boundary test the post-peak slope of the stress-strain curve is steeper coinciding with a lower ductility.
In the case of rough boundary test it has a higher tail of the softening curve and the area below the
stress-strain curve is larger. When the smooth boundary condition is used, the failure occurs through
a longitudinal splitting crack. Otherwise, specimen spalls at the mid-height of the specimen and the
well-known pyramids arise at the specimen ends. The agreement between the numerical and

experimental results is satisfactory.

Key words: concrete; uniaxial compression test; effect of boundary restraints; damage; meso-

structure



