






 

 

sensors were less sensitive to that moisture. The last 
event that Slabs 1 and 2 were subjected to was controlled 
exposure (these slabs were moved back into the 
laboratory). The controlled temperature in the laboratory 
reduced fluctuations in temperature and, subsequently, 
strain. 

Slab 2 was not overlaid so that the effects of the 
overlays on the other slabs could be isolated. When Slab 
1 was placed in a controlled environment, it experienced 
less strain and less fluctuation in strain than the other 
slabs. The strains in Slab 4 (Figure 5d) were 
approximately 22% greater than the measured strains in 
Slab 3 (Figure 5c) although the thicker substrate was 
expected to provide greater restraint. This observation is 
attributed to having a smaller reinforcement ratio in Slab 
4 than in Slab 3. Comparing Slab 3 (Figure 5c) and Slab 
5 (Figure 5e) showed that the measured strains were 
greater in the substrate that contained less steel (Slab 5). 

5 Conclusions 

The following conclusions were drawn from this work: 

1. The early-age shrinkage test showed that 
approximately 55% of the strain occurred in the 
plastic state, so much of this early-age shrinkage 
may not contribute to bond stresses since the 
elastic modulus of the UHPC would be small at 
such early ages.  

2. The reinforcement used in the slabs is relevant for 
shrinkage. As expected, slabs experienced less 
shrinkage when more steel was provided.  

3. Thickness of the substrate was also an important 
factor for shrinkage. The thickest slab experienced 
greater shrinkage than thinner slabs. This indicated 
that reinforcement ratio is more important than 
reinforcement area since comparable slabs 
contained the same amount of steel. 

4. The slab that was exposed only to laboratory 
conditions experienced shrinkage that was more 
uniform, as expected. 
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Fig. 5. Strain versus time in slab 1-5 (a-e). 
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