
RESEARCH REPORT DOCUMENTATION PAGE 
1. Report No. 
UND-0301 

2. Report Date 
December 2004 

3. Contract No. 
N/A 

4. Project No. 
IM-NH-8-029(050)062 

5. Title and Subtitle 

Performance Evaluation of Low Permeable Concrete Bridge Deck   

6. Report Type 

Work Plan 
Construction 
Evaluation 
Final 

7. Project No. 

8. Project No. 

9. Project No. 

10. Project No. 

11. Author(s)/Principle Investigator(s) 
Mr. Kyle Folland, Dr. Charles Moretti, Mr. Greg Johnson, and Dr. Ali Abolmaali 
12. Performing Organization Name and Address 

NDDOT M+R North Dakota DOT 
NDDOT OTHER* Materials and Research Division 
NDSU 300 Airport Road 
UND Bismarck ND 58504-6005 
UGPTI 
OTHER* 
*see supplementary notes

13. Sponsoring Agency Name and Address 

North Dakota DOT 
Materials and Research Division 
300 Airport Road 
Bismarck ND 58504-6005 

14. Supplementary Notes 

15. Abstract 

Purpose and Need 

Intrusion of water into the concrete matrix can act as a delivery mechanism for potentially harmful materials.  These materials 
can accelerate corrosion of reinforcing steel in the concrete.   Corrosion of the reinforcing steel occurs when chlorides, from deicing 
salts or cast-in-place chlorides, attack the steel. Steps can be taken to prevent corrosion of the reinforcing steel in concrete bridge 
decks.  Coating the steel with a protective layer is an excellent means to prevent corrosion, but it does not prevent the absorption of 
water and the consequent freezing and cracking that may occur.  To do this, researchers must find an acceptable concrete mix 
design that will lower the permeability of the concrete with no loss in strength. 

Objective 

This research project will investigate the use of fly ash and ground granulated blast furnace slag (GGBFS) as partial 
replacements for Portland cement in concretes designed for bridge deck applications in the State of North Dakota. 

Scope 

Identify the percentage of fly ash and GGBFS that can partially replace portland cement in the concrete matrix to increase 
durability while maintaining adequate strength to meet design parameters. 

Summary 

Based on the test results, the recommended fly ash replacement percentage for low permeable concrete is 38% and the 
recommended GGBFS replacement percentage is 35%. These results were incorporated into construction project IM-NH-8-
029(050)062 located in Fargo, ND.  The bridge decks were instrumented to monitor freeze/thaw cycles and the corrosion of rebar. 
Chloride ion intrusion into the concrete will also be monitored. The monitoring results will be presented in another research report 
which is scheduled to be completed in 2009. 
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