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CONCLUDING REMARKS 

This study is part of a broader study that was conducted for the 
Pennsylvania Department of Transportation (PennDOT) on early-age 
cracking in concrete bridge decks titled “Bridge Deck Cracking: Effects 
on In-Service Performance, Prevention, and Remediation”. The main 
objectives of the study were: 

 

 To identify the causes of early-age cracking in concrete bridge decks,  

 to provide recommendations for effective mitigation of early-age 

 cracking,  

 to assess the effect of cracks on the long-term durability and 

 performance of concrete bridge decks, and  

 to identify the best and most cost-effective (on a life-cycle cost basis) 

 remediation practices and optimum time to remediate to extend the life 

 of bridge decks. 

Deck Age --> < 15 Years  15 - 30 Years > 30-Years 

Current Deck Rating --> 7 6 5 4 7 6 5 4 7 6 5 4 

Remediation 
Category 

Remediation 
Service Life 

Metric 

Yellow highlighted op-
tions are recommended 

Yellow highlighted op-
tions are recommended 

Yellow highlighted options 
are recommended 

Epoxy Based 
Surface Treat-

ment 

Service Life, 
Yrs. 

10 8     10 8   * 10 8   * 

$/SY/YR $6.00 $7.50     $6.00 $7.50     $6.00 $7.50     

Waterproofing 
Membrane & 
Bituminous 

Overlay 

Service Life, 
Yrs. 

  15 15     15 15 *   15 15 * 

$/SY/YR   $3.33 $3.33     $3.33 $3.33     $3.33 $3.33   

Latex Modified 
Concrete 

Service Life, 
Yrs. 

25 20 15 10 25 20 15 * 25 20 15 * 

$/SY/YR $3.20 $4.00 $5.33 $8.00 $3.20 $4.00 $5.33   $3.20 $4.00 $5.33   

Sample Recommended Treatments Based on Deck Age and Rating 

Deterioration Model Based on 22,000 Bridge Deck Condition Data over 30 Years 

Rating before 
remediation 

Treatment  

(approximate service life in years) 

Rating immediately  

after treatment 

Expected rating at end of service life 
(rounded to the nearest rating) 

7 
Epoxy (10) 8 6 

LMC (25) 8 4 

6 

Epoxy (8) 7 6 

LMC (20) 8 5 

Bituminous (15) 8 5 

5 
LMC (15) 7 5 

Bituminous (15) 7 5 

4 LMC (10) 6 4 

Expenditure Stream: Agency Cost 

 In general, fewer remediation treatments applied during the performance 
 period results in lower LCC. This can be achieved by: 

 

 Extending the time before remediation is needed 

 Use of longer performing remediation treatments 

 

 Latex-modified overlay and combination of Latex and Bit. w/ waterproof 
 membrane appear most cost effective for most circumstances. 

 

 The LCCA can be used to compare the effect on LCC of applying    
  treatments at different times throughout the analysis period, or of  
  different  treatments. 
 

 LCCA is a dynamic tool which can be used on a case-by-case basis for  
  individual projects in order to assist decision makers in developing their  
  remediation and construction/design plan. 
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Alternative Remediation Sequences versus Present Values (Agency Cost) 

Remediation Sequences for Deck Age = 5 and Deck Rating = 6 

 The blue line represents the approximate deterioration curve. 

 The dashed line shows the average expected condition rating over time for the considered 

bridge deck assuming that the deck initially started at a 9-rating. 


