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Time-Dependent Deformations of PVA-ECC under Sustained Loads: Correlation with Plasticity and Damage: 

The evolution of plasticity and fracture in cracked PVA-ECC under constant, but different stress levels are investigated to 
study the time-dependent deformations of the material under high-stress levels. It is found that the elastic and plastic 
deformations of cracked ECC are good indicators to reflect the rate of plasticity and fracturing. Based on the test results, 
approximate equations are developed and then used to predict time-dependent deformations under sustained loads. It 
is predicted that creep rupture in flexure and compression occur at stress levels above 75% and at approximately the 
same order of time exposure in a log scale. Under 75-90% of static capacity, the deformations at rupture are predicted 
to be 1.1-1.4 and 1.6-3.5 of those under static flexure and compression, respectively. 

Shear Fatigue Performance and Crack Surface Observations in PVA-ECC Beams without Web Reinforcement: 
This on-going research aims to investigate the shear fatigue performance of PVA-ECC. Fatigue tests were carried out on 
three shear ECC beams without web reinforcement. Shear fatigue was found to be more severe than bending fatigue, 
with fatigue life of approximately one to two orders lower. While the crack surfaces of control beam tested in static 
were rough and hairy, those tested in fatigue were all smooth. The damage at cracks around the web region was much 
more extensive than those nearby loading and support points. At the web region, fibers were completely worn off, while 
at other regions they bent down and deformed permanently along the crack surfaces. 
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