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Problem Statement 

In recent years, premature bridge deck cracking has caused great concern to the 

AHTD. Research conducted over the past several years has attempted, with mixed 

results, to identify the causes of this cracking. While this problem may not be detrimental 

to the structural integrity, the potential for accelerated deterioration exists. Since a 

majority of bridge decks are poured during hot weather, curing procedures are of great 

importance. However, it appears that, at times, the curing process is not begun as soon as 

it should. Ideally, the curing compound should be applied as soon as the concrete is 

finished. However, this does not occur in most cases. This is due, in part, to the tining of 

the deck surface. The tining process delays the application of the curing compound. This 

delay has the potential for adverse affects, i.e. cracking, scaling, etc. Research project 

TRC-9902 is concerned with premature bridge deck cracking as a result of inappropriate 

curing procedures and examines the various methods of curing concrete. 

 

Introduction 

Curing is recognized as an important process in the manufacture of durable 

Portland cement concrete (PCC). Properties of concrete such as resistance to freezing and 

thawing, strength, water tightness, wear resistance, and volume stability improve with 

age as long as conditions are favorable for continued hydration of the cement. The 

improvement is rapid at early ages but continues more slowly for an indefinite period. 

Two conditions for such improvement in quality are required: (1) the presence of 

moisture and (2) a favorable temperature.  

Rapid evaporation of water from the surface of fresh PCC can significantly retard 

the cement hydration process at an early age. Loss of water also causes PCC to shrink, 

thus creating tensile stresses at the drying surface. If these stresses develop before the 

PCC has attained adequate strength, surface cracking may result.  

Hydration proceeds at a much slower rate when the PCC temperature is low; from 

a practical standpoint there is little chemical action between cement and water when the 

PCC temperature is near or below freezing. It follows that PCC should be protected so 

that moisture is not lost during the early hardening period and the PCC temperature is 

kept favorable for hydration. 
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Project Locations 

 Two bridges were monitored in the project. Bridge Number 06704 was 

constructed under job 060536; it is located on state highway 365 in Morgan. The bridge 

was constructed in stages in order to allow traffic to continue to cross Interstate 40 during 

construction.  The first half of the bridge deck was placed in August 1999 with the 

second half of the bridge deck completed in March 2000.  The second structure was 

Bridge Number 06702 constructed under job R80094; it is located on State Highway 10 

in Adona. 

 

Curing Procedures 

 Each bridge deck was assigned a new technique for testing.  A fogger (Figure 1) 

was used on the Adona deck to keep it moist before the curing method was placed.  A 

curing compound was used on the Morgan deck before applying the curing method.  Both 

decks were cured using burlap after setting (Figure 2).  The Morgan deck was also used 

to test a new vibrator for consolidation (Figure 3).  Other differences in the construction 

of the decks included surface treatment.  The Adona deck was tined (Figure 4a) while the 

Morgan deck employed a burlap drag for skid resistance as well as tining (Figure 4b).   

 
 

 
Figure 1: Fogger used on Adona Bridge Deck 
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Figure 2: Burlap Curing on Adona Bridge Deck 

 

 

 

 
Figure 3: Vibrator used on Morgan Bridge Deck 
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Figure 4a:  Tining on Adona Bridge Deck 
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Figure 4b:  Tining on Morgan Bridge Deck 

 

Data Collection and Evaluation 

 Cores were taken from each bridge deck and evaluated using petrography.  There 

were four cores taken from each deck, and the petrography results are shown in Tables 1a  

and 1b.  The full results from the Petrograph analysis are in Appendix A. 

 

The bridge decks were also evaluated visually with manual distress surveys.  

These surveys are included in Appendix B.  Both decks experienced similar levels of 

cracking at both approximately 1 year of age and 4 years of age. 
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Petrographic Analysis Results  Petrographic Analysis Results 

Adona Bridge  Morgan Bridge 

Core 1A1 (Averages)    Core 1M1 (Averages)   

           

Chord Length 0.0095 in  Chord Length 0.0116 in 

Air Voids (A) 2.4262 %  Air Voids (A) 6.8161 % 

Aggregate 47.3079 %  Aggregate 52.7374 % 

Paste (P) 50.2659 %  Paste (P) 40.4465 % 

A/P Ratio 4.8267 %  A/P Ratio 16.8520 % 

           

Core 2A1 (Averages)    Core 2M1 (Averages)   

           

Chord Length 0.0159 in  Chord Length 0.0140 in 

Air Voids (A) 2.6341 %  Air Voids (A) 4.9692 % 

Aggregate 52.2354 %  Aggregate 61.3869 % 

Paste (P) 45.1305 %  Paste (P) 33.6439 % 

A/P Ratio 5.8366 %  A/P Ratio 14.7699 % 

           

Core 3A1 (Averages)    Core 3M1 (Averages)   

           

Chord Length 0.0155 in  Chord Length 0.0132 in 

Air Voids (A) 5.0705 %  Air Voids (A) 3.7533 % 

Aggregate 50.9925 %  Aggregate 55.9787 % 

Paste (P) 43.9370 %  Paste (P) 40.2680 % 

A/P Ratio 11.5403 %  A/P Ratio 9.3208 % 

           

Core 4A1 (Averages)    Core 4M1 (Averages)   

           

Chord Length 0.0118 in  Chord Length 0.0104 in 

Air Voids (A) 3.2393 %  Air Voids (A) 2.5486 % 

Aggregate 56.9545 %  Aggregate 53.7239 % 

Paste (P) 39.8062 %  Paste (P) 43.7275 % 

A/P Ratio 8.1377 %  A/P Ratio 5.8284 % 
            Table 1a: Adona Petrograph Results                 Table 1b: Morgan Petrograph Results 

  

 

 

 



 8 

Conclusions 

 

 This project was never completed as originally planned due to multiple 

personnel changes.  As the data changed hands, the purpose of the project got lost.  A 

new project has begun, TRC 0603 “Curing Practices to Reduce Shrinkage in Concrete,” 

that will provide much of the information this project originally intended.  At this point, 

the data included here, along with the other bits and pieces that have been salvaged, is 

going to be turned over to the Primary Investigator for TRC 0603. 
































































































