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Interface Fracture and Crack Propagation in Concrete:
Fracture Criteria and Numerical Simulation
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Abstract

The mechanical behavior of concrete is strongly influenced by various scenarios of
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crack Initiation and crack propagation. Recently. the study of the interface fracture and

cracking in interfacial regions is emerged as an important field, in the context of the

because,

developement of high performance concrete composites. The crack path criterion for
elastically homogeneous materials is not valid when the crack advances at an interface
in this case. the consideration of the relative magnitudes of the fracture

|
toughnesses between the constituent materials and the interface are involved. In this \

paper,

parameters such as the energy release rate and the phase angle at the tip of an existing 1

a numerical method is presented to obtain the values of two interfacial fracture

interface crack. Criteria based on energy release rate concepts are suggested for the

prediction of crack growth at the interfaces and an hybrid experimental-numerical study

is presented on the two-phase beam composite models containing interface cracks to

| investigate the cracking scenarios in interfacial regions.

In general, good agreement

between the experimental results and the prediction from the criteria is obtained. |

keywords :

interface fracture mechanics, interfacial fracture energy, energy release

rate, phase angle. two-phase composite
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Table 2 Mix proportions for the mortar mixes

(by weight)

- | W/(C+SF) [PAICHSPICA)] SF/CU) | HRWRICE)
NSM . 2.0 0.0 0.0

HsM 20_ __IOLIJ&;

Table 3 Mechanical properties for the mortars and
granite

- ‘ a(MPa) | E /10
_Granite | 140.1 | 553 | 175 |

Table 4 «, 8 and ¢ values for two bimaterial
combinations

_ NSM/G | 0320 | o 09L 0032
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