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1. OVERALL CONDITION OF THE SURVEYED BRIDGES 

Table 1. List of the bridges 

Structure No. Surveyed Date 
Ratings on a scale 0 (worst) to 100 (best) Concrete modulus (USW) 

Combined Delamination (IE) Corrosion (ER) Corrosion (HCP) Deterioration (GPR) Mean (ksi) STDEV (ksi) 

000000000014178 May 26-28, 2015  39.9 40.9 23.7 33.4 3,008 988 

000000000014180 May 29, Jun 18, 2015  52.1 72.1 - 40.6 3,514 1,582 

000000000014216 Jun 15, 2015  47.9 59.0 - 15.8 3,625 764 

000000000014218 Jun 16-17, 2015  53.1 82.2 - 40.3 3,638 1,016 
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2. BRIDGE NO. 000000000014178 

2.1. Delamination Condition Surveyed by Impact Echo 

 

 

Figure 1. Delamination condition map of bridge no. 000000000014178 

 

Table 2. Delamination assessment of the surveyed sections of bridge no. 000000000014178: percentage of deck area in various states of delamination 

Survey Method Condition Rating 
Distribution (%) 

Good Fair Poor Serious 

Manual 39.9 21 31 7 41 
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2.2. Concrete Modulus Surveyed by Ultrasonic Surface Wave 

 

 

Figure 2. Concrete modulus map of bridge no. 000000000014178 

 

Table 3. Concrete quality assessment of the surveyed sections of bridge no. 000000000014178: average modulus and modulus variability 

Survey Method 
Distribution (%)   

Mean E (ksi) Standard Deviation (ksi) 
< 3,500 ksi 3,500 - 4,500 ksi > 4,500 ksi 

Manual 68 27 5 3,008 988 
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2.3. Corrosion Rate Surveyed by Electrical Resistivity 

 

 

Figure 3. Map of electrical resistivity and expected corrosion rates of bridge no. 000000000014178 

 

Table 4. Corrosion assessment of the surveyed sections of bridge no. 000000000014178: percentage of deck area with various corrosion rates 

Survey Method Condition Rating 
Distribution (%) 

High Moderate Low Very Low 

Manual 40.9 44 17 17 22 
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2.4. Corrosion Rate Surveyed by Half-Cell Potential 

 

 

Figure 4. Map of potential and expected corrosion activity of bridge no. 000000000014178 

 

Table 5. Active corrosion assessment of the surveyed sections of bridge no. 000000000014178: percentage of deck area with various corrosion activities 

Condition Rating 
Distribution (%) 

90% Probability of Corrosion Transition 90% Probability of No Corrosion 

23.7 60 32 8 
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2.5. Overall Deck Condition Surveyed by Ground Penetrating Radar 

 

Serious Poor Fair Sound

Signal Attenuation at Top Rebar Level (dB)  

Figure 5. Map of signal attenuation and deck condition of bridge no. 000000000014178 

 

Table 6. Overall deck condition of the surveyed section of bridge no. 000000000014178: percentage of deck area in various states of condition 

Survey Method Condition Rating 
Distribution (%) 

Good Fair Poor Serious 

Manual 33.4 11 19 22 48 
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3. BRIDGE NO. 000000000014180 

3.1. Delamination Condition Surveyed by Impact Echo 

 

 

Figure 6. Delamination condition map of bridge no. 000000000014180 

 

Table 7. Delamination assessment of the surveyed sections of bridge no. 000000000014180: percentage of deck area in various states of delamination 

Survey Method Condition Rating 
Distribution (%) 

Good Fair Poor Serious 

Manual 52.1 28 34 14 24 
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3.2. Concrete Modulus Surveyed by Ultrasonic Surface Wave 

 

 

Figure 7. Concrete modulus map of bridge no. 000000000014180 

 

Table 8. Concrete quality assessment of the surveyed sections of bridge no. 000000000014180: average modulus and modulus variability 

Survey Method 
Distribution (%)   

Mean E (ksi) Standard Deviation (ksi) 
< 3,500 ksi 3,500 - 4,500 ksi > 4,500 ksi 

Manual 48 41 11 3,514 1,582 
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3.3. Corrosion Rate Surveyed by Electrical Resistivity 

 

 

Figure 8. Map of electrical resistivity and expected corrosion rates of bridge no. 000000000014180 

 

Table 9. Corrosion assessment of the surveyed sections of bridge no. 000000000014180: percentage of deck area with various corrosion rates 

Survey Method Condition Rating 
Distribution (%) 

High Moderate Low Very Low 

Manual 72.1 20 8 12 61 
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3.4. Overall Deck Condition Surveyed by Ground Penetrating Radar 
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Figure 9. Map of signal attenuation and deck condition of bridge no. 000000000014180 

 

Table 10. Overall deck condition of the surveyed section of bridge no. 000000000014180: percentage of deck area in various states of condition 

Survey Method Condition Rating 
Distribution (%) 

Good Fair Poor Serious 

Manual 40.6 12 22 33 33 
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4. BRIDGE NO. 000000000014216 

4.1. Delamination Condition Surveyed by Impact Echo 

 

 

Figure 10. Delamination condition map of bridge no. 000000000014216 

 

Table 11. Delamination assessment of the surveyed sections of bridge no. 000000000014216: percentage of deck area in various states of delamination 

Survey Method Condition Rating 
Distribution (%) 

Good Fair Poor Serious 

Manual 47.9 26 36 8 30 

 

  



12 

4.2. Concrete Modulus Surveyed by Ultrasonic Surface Wave 

 

 

Figure 11. Concrete modulus map of bridge no. 000000000014216 

 

Table 12. Concrete quality assessment of the surveyed sections of bridge no. 000000000014216: average modulus and modulus variability 

Survey Method 
Distribution (%)   

Mean E (ksi) Standard Deviation (ksi) 
< 3,500 ksi 3,500 - 4,500 ksi > 4,500 ksi 

Manual 50 41 10 3,625 764 
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4.3. Corrosion Rate Surveyed by Electrical Resistivity 

 

 

Figure 12. Map of electrical resistivity and expected corrosion rates of bridge no. 000000000014216 

 

Table 13. Corrosion assessment of the surveyed sections of bridge no. 000000000014216: percentage of deck area with various corrosion rates 

Survey Method Condition Rating 
Distribution (%) 

High Moderate Low Very Low 

Manual 59.0 6 43 31 20 
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4.4. Overall Deck Condition Surveyed by Ground Penetrating Radar 
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Figure 13. Map of signal attenuation and deck condition of bridge no. 000000000014216 

 

Table 14. Overall deck condition of the surveyed section of bridge no. 000000000014216: percentage of deck area in various states of condition 

Survey Method Condition Rating 
Distribution (%) 

Good Fair Poor Serious 

Manual 15.8 1 7 26 67 
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5. BRIDGE NO. 000000000014218 

5.1. Delamination Condition Surveyed by Impact Echo 

 

 

Figure 14. Delamination condition map of bridge no. 000000000014218 

 

Table 15. Delamination assessment of the surveyed sections of bridge no. 000000000014218: percentage of deck area in various states of delamination 

Survey Method Condition Rating 
Distribution (%) 

Good Fair Poor Serious 

Manual 53.1 30 35 11 24 
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5.2. Concrete Modulus Surveyed by Ultrasonic Surface Wave 

 

 

Figure 15. Concrete modulus map of bridge no. 000000000014218 

 

Table 16. Concrete quality assessment of the surveyed sections of bridge no. 000000000014218: average modulus and modulus variability 

Survey Method 
Distribution (%)   

Mean E (ksi) Standard Deviation (ksi) 
< 3,500 ksi 3,500 - 4,500 ksi > 4,500 ksi 

Manual 48 45 6 3,638 1,016 
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5.3. Corrosion Rate Surveyed by Electrical Resistivity 

 

 

Figure 16. Map of electrical resistivity and expected corrosion rates of bridge no. 000000000014218 

 

Table 17. Corrosion assessment of the surveyed sections of bridge no. 000000000014218: percentage of deck area with various corrosion rates 

Survey Method Condition Rating 
Distribution (%) 

High Moderate Low Very Low 

Manual 82.2 4 12 24 61 
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5.4. Overall Deck Condition Surveyed by Ground Penetrating Radar 
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Figure 17. Map of signal attenuation and deck condition of bridge no. 000000000014218 

 

Table 18. Overall deck condition of the surveyed section of bridge no. 000000000014218: percentage of deck area in various states of condition 

Survey Method Condition Rating 
Distribution (%) 

Good Fair Poor Serious 

Manual 40.3 14 18 36 33 

 


