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Research Annual Report 
STATE PLANNING & RESEARCH PART II 

PROGRAM 
2018 At-A-Glance       JANUARY 1, 2018 – DECEMBER 31, 2018 

This report presents a summary of the Maryland Department of Transportation State Highway Administration’s 

(MDOT SHA) State Planning & Research (SPR) Part II Research Program. The funding statistics are provided for 

the FY 2018 Research Work Program in the following charts. The tables on pages 2 through 5 list all MDOT 

SHA-funded research projects by subject area that were active or completed during 2018. One of the completed 

projects is highlighted starting on page 6. 

In 2018 the Research Division worked with its university partners to reduce facilities and administrative (F&A) 

cost rates on two new agreements for research services.  The F&A cost rate with Morgan State University was 

reduced from 48.5% to 26% and Towson University’s rate was reduced from 46.5% to 26.5%.  This reduction 

helps MDOT SHA maximize its limited research dollars. The Research Division will continue to monitor F&A cost 

rates.     
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MDOT SHA 2018 Research 
TABLES ARE ORGANIZED BY SUBJECT AREAS: 

 

Safety 

 

Planning 

 
 

 

ABBREVIATIONS:

MDOT SHA Maryland Department of Transportation State Highway Administration

FHWA Federal Highway Administration

MSU Morgan State University

TU Towson University

UB University of Baltimore

UMBC University of Maryland, Baltimore County

UMCP University of Maryland, College Park

UMCES University of Maryland Center for Environmental Science

Research projects that are still active

Completed research projects



 

 
3 

Mobility/Congestion Relief 

 

Administrative 

 

System Preservation/Maintenance 

 

 

 

 

 



 

 
4 

Environmental Stewardship 

 
 

Managing Resources 

 

Technical Assistance from Universities 

 

National Initiatives 

 

 

 



 

 
5 

Transportation Pooled Fund Studies 



     

2018 Research Highlight        
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SP709B4D – Best Practices for Placing Concrete Overlays on Prestressed Slab Bridges 
 

To improve the service life of bridge decks, concrete overlays are commonly placed over the deck to provide 

a safe and durable riding surface and, to protect the deck from adverse environmental conditions.  Bonding 

agents are often used between the underlying concrete and the overlay to create one monolithic structure.  

The current practice used by the Maryland Department of Transportation State Highway Administration 

(MDOT SHA) is to place a cement-sand slurry mix over the bridge deck prior to placement of the overlay 

concrete to serve as the bonding agent. However, there are challenges with using a cementitious bonding 

agent.  They are very tedious and time consuming to construct, especially on long and multi-span bridges.  

The main objective of this research was to investigate various bonding practices including the slurry method 

used by MDOT SHA when constructing cast-in-place concrete overlays for prestressed concrete deck slabs. 

Another goal was to investigate whether the slurry is necessary to achieve a good bond or, if there are better 

alternatives. 

 

The research team designed and performed laboratory experiments for various test cases with different interface 

conditions. Seven different test cases were established; one of them was the reference test case that uses 

application of slurry mix to achieve a good overlay bond. Of the remaining six test cases, four cases simply involved 

application of different groove configurations along the interface, one case involved use of commercial bonding 

agent Enecon Superbond in addition to grooves, and the last case involved use of four six-inch-long anchors of ½ 

in. diameter embedded equally in both layers in addition to the grooves. Two sets of tests were designed in this 

study – Double-L test (see Figure 1) and the Split-Prism test (see Figure 2) to evaluate the shear bond and tensile 

bond strengths respectively. For both test setups, it was ensured that the load applied by the testing machine was 

in line with the interface to avoid any additional stresses along the interface. Each specimen was subjected to load 

until it failed, and the recorded load value was divided by the interface area to get the failure shear and tensile 

stresses for the bond. In addition, compressive strength tests for each mix were conducted to ensure that the mix 

strengths were consistent for all test cases. Once the test results were obtained for all cases, they were checked 

against the values obtained for the reference test case and recommendations followed. 
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Figure 1: Typical test setup for the Double-L test (Zia et al. 1993)  Figure 2: Slant Shear test format  

 

The results of the use of prestressed slab panels with pre-existing grooves (see Figure 3) over which the overlay 

concrete can be directly poured, were very positive. The average bond shear strength values for all the four test 

cases with square-shaped groove configurations (¼ in., 3/8 in. and ½ in. deep grooves at spacing of ½ in. and 1 in.) 

along the interface were recorded to be higher than the bond shear strength in the reference test case that used 

the slurry mix. It was found that the interlocking effect obtained through these grooves contributes significantly to 

the bond shear strength (see Figure 4). 

  

Figure 3: L-shaped underlay half after 18 hours of steam curing  
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Figure 3: Comparison chart for the average shear bond strength for the seven test cases  

 

Based on consultation with the prestressed precast slab manufacturing plants, precast slabs with standard groove 

configurations could, theoretically, be manufactured at plants for direct use during bridge construction. The 

overlay concrete could then be directly poured over these panels eliminating the current process that involves 

removal of overlay reinforcement cage for spreading the slurry mix, quickly placing the reinforcement cage again 

and then pouring the overlay concrete. The findings in this study represent an improvement over the existing 

practice of using a slurry mix to enhance the bond characteristics of concrete overlays.  The MDOT SHA plans to 

eliminate using the slurry and continue with the current finish practice for the top of the slab unit (i.e. roughened 

raked finish to a ¼” amplitude.   MDOT SHA will continue to explore the option of having prestressed precast slabs 

manufactured with standard groove configurations.  
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Did you know?  MDOT SHA research reports are online:  In addition to searching for reports you can subscribe 

to the Research Division’s RSS feed to get notified when a new report is posted.  

Questions?  Send us an email: research@mdot.maryland.gov  
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Allison Hardt 

Deputy Director of Policy & Research 

AHardt@mdot.maryland.gov  

Hua Xiang 

Research Programs Manager 

HXiang@mdot.maryland.gov  

Sharon Hawkins 

Project Manager 

SHawkins2@mdot.maryland.gov  
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