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Influence of Sustained Load on Fracture Properties of Concrete:
Experimental and Numerical Analysis

WU Qiao, DONG Wei, LI Jie
( State Key Laboratory of Coastal and Offshore Engineering , Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: Creep performance has important impacts on the durability of concrete. In order to investigate the influence of
sustained load on fracture properties of concrete, flexural creep tests and three-point bending tests were conducted on pre-
notched concrete specimens with a loading age of 116 days. In the flexural creep tests, two load levels, 30% of the peak
load and the initial cracking load, were considered. Experimental results showed that crack did not propagate for speci-
mens under 30% of the maximum load, but micro-crack formed and propagated for specimens under the initial cracking
load. By considering the influence of creep-induced micro-crack, the critical equivalent crack length, fracture energy,
and unstable fracture toughness were calculated. The results showed that the influence of sustained load on fracture energy
is insignificant. But the critical equivalent crack length ac and unstable fracture toughness Kun IC increase for specimens
under the sustained initial cracking load. Finally, a stress-relaxation effect in the creep-induced micro-crack zone is con-
sidered, the crack propagation process was simulated numerically by introducing a crack-propagation criterion. The pre-
dicted load versus crack mouth opening displacement curves showed a reasonable agreement with the experimental ones,
which verified the numerical method adopted in this study.

Keywords: concrete; creep; softening constitutive curve; fracture parameter; crack propagation
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