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ABSTRACT

Plastic shrinkage cracking is a common phenomenon associated with concreting in hot 

and windy weather. Excess evaporation of bleed water causes loss of water from the 

concrete surface and plastic shrinkage occurs due to that at very early age i.e. within 

first 4-6 hours.  Tensile strain will be developed as a result of this shrinkage and 

cracking will occur when it exceeds the tensile strain capacity of concrete

The measurement of tensile strain capacity of fresh concrete is important to predict the 

risk of plastic shrinkage cracking. Data on strain capacities at the very early age i.e 

during first few hours is hard to determine as concrete is still in fresh state. The report 

contains the procedure adopted to develop a simple test method to measure the local 

strain along a sample of fresh concrete. The influence of cement type, fine aggregate 

type and mortar phase for the strain capacity was studied. Results indicate that the 

addition of fly ash and manufactured sand has increased the tensile strain capacities. 

In order to evaluate the risk of plastic shrinkage cracking it is necessary to develop a 

model to simulate strain development in fresh concrete due to plastic shrinkage. First, 

key factors affecting shrinkage, bleeding and evaporation, were modeled and the 

starting time of drying was identified. Subsequent loss of water was calculated and 

incorporated in a finite element model to simulate the tensile strain development. 

Calculated strains were very similar to the measured strains and therefore the model 

can be used to predict the development of early age tensile strain due to plastic 

shrinkage.

Tensile strain capacities determined from the test and the modeled strain development 

were compared to evaluate the risk of plastic shrinkage cracking in concrete with OPC 

and fly ash. Although there was an increase in strain capacity of concrete with fly ash 

blended cement, model predicted that the risk of cracking was higher in concrete with 

fly ash blended cement as there was a significant increase in strain developed as a 

result of drying. Further experimental studies are needed to prove the prediction and 

also to find the influence of other factors (PLC and admixtures) to plastic shrinkage 

cracking in concrete. 

Key words: plastic shrinkage cracking, tensile strain capacity, strain 

development model, finite element modeling 
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