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“Concrete Pavement  Materials 
Testing and Petrography –Testing and Petrography 
Rehab/Repair or Replace?”

David Rettner, PE and Gerard Moulzolf, PG
American Engineering Testing, Inc. 
St. Paul, MN and Bonita Springs, FL   

Pavement Rehab Decisions

• Materials Issues 
– Marginal Air Void System

– Aggregate Durability

Deicer Exposure– Deicer Exposure

– General Concrete Quality

Coring

Petrography

Midwest
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NB 
w/flyas SB w/o flyash

“Big Box” Distribution Center 
Great Plains State
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Pavement Rehab Decisions
• Structural Problems

– Faulting

– Subgrade Settlement

– Fatigueg

– Dowel Corrosion/Failure

Falling Weight Deflectometer and Ground 
Penetrating Radar

Subgrade Strength

Load Transfer

Voids Under Slabs

Midwest

Why Conduct an Investigation?

• It provides information to make the correct 
decision

Thi l b d th• Things are rarely as bad as they appear 
from the surface
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Pavement Rehab Decisions

• Construction Defects
– Dowel Basket Alignment

– Steel Placement

• Ground Penetrating Radar

• Coring

Midwest
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Epoxy 
Repair 
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Midwest 2009
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Pavement Rehab Decisions

• Design Issues
– Joint Spacing

– Undoweled

Falling Weight Deflectometer

Coring

Midwest Interstate

“Big Box” 
Distribution 
Center Great 
Plains State
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A Few Hypotheticals

Street Behind Hotel

US 29
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I-75, North Ft. Myers, FL

February, 2008
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Degradation of Cement Paste 
by Fire/HeatFire/Heat

 100100°°C C (212(212°°F)  F)  concrete loses free waterconcrete loses free water
 250250--350350°°C (480C (480°°F+)cement hydrates lose waterF+)cement hydrates lose water

--desiccation, crackingdesiccation, cracking
 350350°°CC (660(660°°F) F) compressive strength is compressive strength is (( )) p gp g

approx. halfapprox. half
 400400°°CC (752(752°°F)F) calcium hydroxide to CaO calcium hydroxide to CaO 
 573573°°C C (1063(1063°°F) F) steel yieldsteel yield--strength is 50%strength is 50%

of original of original 
 800800°°CC (1470(1470°°F)F) complete decompositioncomplete decomposition

(dehydration is complete)(dehydration is complete)
 12001200°°CC (2200(2200°°F)F) meltingmelting

Thank YouThank You


