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Ground Penetrating Radar

Pavement Evaluation

Contact: Vahid Ganji, Ph.D., P.E. | Pavement Department Manager | Michael Baker International
300 American Metro Boulevard | Hamilton, NJ 08619 | [O] 609-807-9557 | [M] 732-648-9002 vganji@mbakerintl.com | www.mbakerintl.com

Falling Weight Deflectometer



Pavement Evaluation Scope of Work
• Ground Penetrating Radar (GPR) Testing
• Coring
• Falling Weight Deflectometer (FWD) Testing
• Visual Pavement Distress Survey
• As-Built Review
• Roadway Geometry Survey
• Pavement Design Recommendation
• Project Cost Estimate



• Continuous Pavement Layer Thicknesses Compared to Individual Cores

 This Core Could Be Misleading

Benefits of GPR Testing:
Increased Safety
No Interruptions to Traffic
Cost-Savings
Continuous Data

GPR Testing



Dashed Lines Indicate Presence of PCC below AC

Typical GPR Results

GPR Testing



Typical GPR Results

GPR Testing



Contact: Vahid Ganji, Ph.D., P.E. | Pavement Department Manager | Michael Baker International
300 American Metro Boulevard | Hamilton, NJ 08619 | [O] 609-807-9557 | [M] 732-648-9002 vganji@mbakerintl.com | www.mbakerintl.com

• Continuous Pavement Layer Thicknesses Compared to Individual Cores
• (Literally at Speed of Light)

Takes 15 Minutes

Takes 15 Nanoseconds
60 Billion Time Faster

GPR Testing



Contact: Vahid Ganji, Ph.D., P.E. | Pavement Department Manager | Michael Baker International
300 American Metro Boulevard | Hamilton, NJ 08619 | [O] 609-807-9557 | [M] 732-648-9002 vganji@mbakerintl.com | www.mbakerintl.com

Benefits of FWD Testing:
Nondestructive 
Simulates Wheel Loads
Fast (1 min/test)
Cost-Savings
Objective Data Highly Recommended by FHWA

FWD Testing



Contact: Vahid Ganji, Ph.D., P.E. | Pavement Department Manager | Michael Baker International
300 American Metro Boulevard | Hamilton, NJ 08619 | [O] 609-807-9557 | [M] 732-648-9002 vganji@mbakerintl.com | www.mbakerintl.com

As-Built Review



Contact: Vahid Ganji, Ph.D., P.E. | Pavement Department Manager | Michael Baker International
300 American Metro Boulevard | Hamilton, NJ 08619 | [O] 609-807-9557 | [M] 732-648-9002 vganji@mbakerintl.com | www.mbakerintl.com

Joint Blow-Up

Reflection CrackingBroken Slabs

Patches

Visual Pavement Distress Survey



Remaining Service Life Analysis and Pavement Design

Contact: Vahid Ganji, Ph.D., P.E. | Pavement Department Manager | Michael Baker International
300 American Metro Boulevard | Hamilton, NJ 08619 | [O] 609-807-9557 | [M] 732-648-9002 vganji@mbakerintl.com | www.mbakerintl.com

Minimum 10 years Required 
Pavement Sectionalization

Pavement sectionalization involves analytical sections – sections with uniform pavement type and 
thickness, traffic loading, and pavement condition. For practical reasons and constructability, the analyzed 
sections are combined for pavement rehabilitations. Other factors such as schedule, geometry constraints,  
project needs other than pavement, and budget during PE and FE need to be considered before final 
pavement design recommendation. 



Core Locations

Pavement Design Recommendations Summary



Ramp Recommendations

Pavement Design Recommendations Summary



Contact: Vahid Ganji, Ph.D., P.E. | Pavement Department Manager | Michael Baker International
300 American Metro Boulevard | Hamilton, NJ 08619 | [O] 609-807-9557 | [M] 732-648-9002 vganji@mbakerintl.com | www.mbakerintl.com

Estimated Pavement Cost $6.7 Million
(Pavement Only)

Cost Estimate



Pavement Recommendation

 Surface Distress Index (SDI): 1.84
 Existing International Roughness Index (IRI): 128 in/mile
 20 years design ESAL’s: ~ 34.93 million for composite pavement & 

22.46 million for flexible pavement in the northbound direction 
and 28.57 million and 18.30 million in the southbound direction.

 Treatment Performance: last treatment performed on this section 
was mill 2” and pave 2” Surface Course in 2005 

 Overlay Design consisted of milling 3” depth and resurfacing with:
• 2” Stone Matrix Asphalt 12.5 MM Surface Course
• 1” Binder Rich Intermediate Course, 4.75 MM



Binder Rich Intermediate Course, 4.75 MM

 Evaluated changes in SDI to evaluate performance of BRIC on New
Jersey pavement sections

 BRIC analysis is difficult as it is always overlaid with a surface
course
• Compared performance with and without BRIC
• Compared performance with different surface courses
• Compared performance life for different scenarios

 Performance of BRIC material highly dependent on the surface
course overlaying the BRIC
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Surface Preparation & Issues

 Full Depth HMA Repair
 Manhole Reset
 Milling
 Tack Coat
 Forestdale Road Bridge





Test Strip

BRIC
 Location: Trap Rock Plant 
 Number of rollers

SMA
 Location: Route 1 
 Number of rollers



Material Usage

 BRIC
Total: 13349 T
Average Night: 785 T
Number of Nights: 17

 SMA
Total: 25826 T
Average Night: 1614 T
Number of Nights: 16



Ride Quality

 Before Paving
SDI: 1.84
Existing IRI: 128 inch/mile
Target IRI: 63 inch/mile
Required improvement: ~ 50%

 After Paving
SDI: 5.0
IRI: 43.8 Inch/mile
Provided Improvement: ~ 66%



Exclusions

 NB Lane 1 - 2 
 NB Lane 2 - 2 
 NB Lane 3 - 10 
 NB Lane 4 - 35 

 SB Lane 1 - 13 
 SB Lane 2 - 19 
 SB Lane 3 - 26 
 SB Lane 4 - 56 
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Air voids

 BRIC
• Requirement: 0-6%
• Achieved: 3.49% (avg) 
• Achieved rang: 1.4-7.4%
• Bonus: 0.78%

 SMA
• Requirement: 1-7%
• Achieved: 3.88% (avg) 
• Achieved rang: 2.4-6%
• Bonus: 4% (Maximum)
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