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Lessons Learned & Success Stories

For Long Life Pavements 



Overview

ÅLessons Learned

ïBackground / Early Age Shrinkage

ïDesign

ïMaterials

ïConstruction

ÅCase Studies

ÅProblems

ÅSuccess stories
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Early Age Shrinkage -The Basics

1. Fresh concrete shrinks over time

2. Internal stress increase

3. Cracks occur when stresses > strength

4. We can manage frequency and location of 

cracks

ï Construct proper and timely joints 

ï Use good curing practices



Cracking

Cracking affected by:

ÅVolume changes and restraint

ÅCurling and warping

ÅStrength gain during the stages of 
hydration 

ÅSubgrade support 

ÅEarly loading



Early -Age Cracking

ÅConcrete expands as temperature rises
and contracts as temperature falls

ÅConcrete expands as moisture increases
and contracts as moisture decreases



Hydration
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Sawing Window

ÅWeather:

ïSudden temperature drop 

or rainshower

ïSudden temperature rise

ïHigh winds & low 

humidity

ïCool & cloudy

ïHot & sunny

ÅConcrete Mixture:

ïRapid early strength

ïRetarded set

ïSupplementary 

cementing materials



Volume Shrinkage

Total shrinkage is the sum of individual 

shrinkage mechanisms. Minimizing any or all 

mechanisms will reduce the risk of cracking. 

Autogenous

Settlement

Plastic

Drying

Thermal



Autogenous Shrinkage

The amount of chemical shrinkage that can 

be measured in a sample.

ÅChemical shrinkage is a reduction of 

volume

ÅResults from hydration products occupying 

less space than the original materials

ÅTypically only significant for W/C less than 

0.40



Settlement Shrinkage

ÅBleeding is the development of a layer of 

water at the top or surface of freshly placed 

concrete.

ÅIt is caused by sedimentation (settlement) of 

solid particles (cement and aggregate) and 

the simultaneous upward migration of water.

ÅSome bleeding is normal. It should not 

diminish the quality of properly placed 

concrete.



Plastic Shrinkage

Rapid loss of water through evaporation 

causes concrete on the surface to shrink. 

Tension develops, which may cause 

cracking if concrete strength is exceeded.



Plastic Shrinkage Cracks

Some cracks form perpendicular to 

wind direction.



Plastic Shrinkage Cracks

Saw it (correctly)!

Cure it (correctly)!



ÅLoss of mixing water through hydration and 

evaporation 

ïOverall volume contracts

ïGreater paste content results in greater drying 

shrinkage and higher tensile stress

ïLow relative humidity of air can affect 

shrinkage diffusion

Drying Shrinkage



Drying Shrinkage



From: Transportation Research Circular E-C107,  October, 2006

Wind on Shrinkage



Thermal Shrinkage



Concrete Shrinkage

Concrete shrinkage mechanisms

receive positive benefit from a

lower w/c ratio, and lower 

permeability! 


