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INTRODUCTION 
 

This report marks the Office of Research (OR)’s fifth Annual Implementation Report to the 
Georgia DOT Research Advisory Committee (RAC). The report summarizes research 
implementation activities completed or in progress, since the last RAC meeting, under the 
GDOT Research and Development (R&D) program or the Transportation Pooled Fund (TPF) 
program. Contract research is normally funded with 80% federal State Planning and Research 
(SP&R) dollars and 20% state motor fuel dollars, while TPF projects are funded with 100% 
federal SP&R dollars. The report also highlights implementation activities associated with the 
Strategic Highway Research Program 2 (SHRP-2) and Every Day Counts (EDC) Program.  
 

 All research activities are intended to solve a particular problem or provide useful 
information. Each research project approved for conduct includes, as a specific objective, 
implementation of its findings (GDOT Research and Development Manual, 2013). R&D projects 
contain work elements to ensure this implementation as much as possible. 
 

 The project implementation summaries are organized according to the Research Technical 
Advisory Group (RTAG)—Asset Management, Mobility, Policy/Workforce, or Safety—that the 
subject is most pertinent to. The projects discussed herein demonstrate that both federal and 
state research dollars are being well leveraged to conduct and implement research with 
tangible benefits to GDOT and the traveling public. GDOT’s R&D program is in direct alignment 
with its strategic goals, and the implementation products enhance operations in a cross-section 
of major GDOT divisions. This in turn supports GDOT’s overall mission to provide “a safe, 
connected, and environmentally sensitive transportation system that enhances Georgia’s 
economic competitiveness by working efficiently and communicating effectively to create 
strong partnerships.” 
 
Types of Research Implementation  
 

This section provides brief descriptions of the types of implementation in GDOT’s R&D program. 
Depending on the scope and deliverable(s) of each research project (RP), the implementation 
type may differ considerably from project to project. These types include: 
 

• Developmental. In this most traditional type of implementation, the research produces a 
new or modified material, technology, policy, or process; and the product is 
implemented during and/or after the research project timeline (see page 3 for an 
example). Progressive implementation of research products during the project timeline 
is encouraged as appropriate.   

 

• Response. This research provides an answer to a question or concern from any of the 
various stakeholders of GDOT’s R&D program (see page 12 for an example).  

 

• Feasibility. This type of implementation is guidance for GDOT on the feasibility of a new 
or modified material, technology, policy, or process. This type of research can be 
valuable in encouraging GDOT to move forward with further research and development 
on something or discouraging further study on it, eliminating further funding risks (see 
page 3 for an example).   
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HIGHLIGHTED IMPLEMENTATION ACTIVITIES  
 

ASSET MANAGEMENT 
 

Implementation of an Improved Bridge Scour Prediction Procedure [Research Project (RP) 12-
33; Susan Beck; Developmental] 
 

 
 

Figure 1: Full bridge embankment failure, September 2009 Georgia flood 
 
Erosion of a river bed has important consequences with respect to scour around bridges, 
release of contaminants attached to the sediment, and disruption or destruction of aquatic 
habitats. Erosion occurs when the resistive strength of the sediment is overcome by the 
hydrodynamic forces produced by the flow of water. This research explored relationships 
between the physical properties of the sediment and critical shear stress thereon. An 
alternative method estimating the critical shear stress by a weighted equation was explored 
and found to be a viable and accurate means of estimating both coarse and fine sediment 
erosion from the same equation and parameters.  
 

This research provided a reliable way to estimate sediment erodibility and thus riverbed 
stability based on simple tests of physical properties of the river bed sediment. This method will 
help predict scour around bridges and other flow obstructions. GDOT’s Office of Bridge Design 
(OBD) and Office of Materials and Testing (OMAT) are collaborating to implement the results by 
using soil boring data at bridge sites to populate the new weighted equation of critical shear 
stress for scour analyses of new bridges. Collaboration between OMAT and OBD will help 
ensure proper design of bridge foundations and avoid costly overdesigns.  
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Treatment of Highway Runoff: Engineered Filter Media for Pollutant Removal through 
Enhanced Sorption [RP 11-23; Jon Griffith; Feasibility] 
 

Recent changes to environmental regulations have mandated treatment of stormwater runoff 
and have required GDOT, as a Municipal Separate Storm Sewer System (MS4) operator, to 
install treatment structures more frequently. These structures, which are known as best 
management practices (BMPs), also result in ongoing, long-term operation and maintenance 
obligations for GDOT. Currently, the most common type of water quality treatment structure 
used by GDOT relies predominantly on filtration through a silica sand media. Designing these 
types of large structures generally requires additional right-of-way (ROW) and construction area 
and may impact utilities, all of which can cause project schedule delays and project budget 
increases.  
 

This research focused on the use of engineered biofiltration layers to enhance the removal 
of roadway stormwater runoff contaminants, specifically nutrients, solids, heavy metals, and 
pH. Thirty-five (35) bioreactor columns were engineered with filtration and sorptive layers (see 
Figure 2) that were used to support the growth of grass species both native and non-native to 
Georgia and to test their efficacy in reduction of contaminants from the synthetic stormwater. 
The results demonstrated that the addition of active biofiltration layers to BMPs on GDOT 
rights-of-way can be an important component in the reduction of contaminants from the 
stormwater runoff. GDOT Office of Design Policy and Support (ODPS) is working with GDOT 
landscape engineers to select the optimal pollutant-mitigating vegetation for our MS4 BMPs. If 
these new filtering structures can be constructed with a smaller footprint while still achieving 
the same water quality outflow as larger structures; a significant cost savings will be realized. 
 

 
 

Figure 2: Biofiltration column configurations 
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Implementation of the Georgia High Friction Surface Treatment Program [Every Day Counts 
Initiative, RP 15-04 & RP 15-05; Michael Turpeau; Developmental] 
 

According to FHWA’s Every Day Counts (EDC) initiative, more than 25 percent of fatal crashes in 
the U.S. occur on horizontal curves. GDOT has taken a proactive, preventative approach to 
improve the safety of curved roadways by investing in high friction surface treatment (HFST) to 
reduce the number of run-off-road (ROR) crashes on curved roadways. HFST can immediately 
enhance pavement friction, i.e., skid resistance, at locations where drivers brake excessively, 
such as on curves.  
 

GDOT Office of Traffic Operations (OTO) and OMAT developed GDOT specifications for HFST 
and an “HFST corridor analysis” to identify locations that are prone to ROR crashes. As of June 
2016, GDOT had applied HFST at 30 locations in District 5 and plans to apply HFST at 83 
locations in District 1. GDOT will consider future HFST projects in other districts following 
completion of two active research projects aiming to provide before-and-after HFST site 
characteristics and performance data (RP 15-04) and a curve identification tool (RP 15-05).  
These research projects will provide needed information for identifying and selecting future 
HFST sites that can yield the highest return on investment (ROI). 
 
MOBILITY 
 

Developing a GDOT Pavement Marking Handbook Using Field Test Deck Evaluation and Long-
Term Performance Analysis [RP 12-31; Rick Douds; Developmental] 
 

GDOT has used a wide range of pavement markings (PMs) in the past and has developed 
standard specifications for various PMs, such as paint, thermoplastic, polyurea, and preformed 
tape. However, with the rapid changes and improvements in the PM industry, many cost-
effective and durable materials have been produced and been used in many states. The 
objectives of this research included the following:  
 

• Comprehensively evaluate the performance of commonly used PMs;  
• Summarize the state-of-the-practice for PMs;  
• Develop a PM handbook that synthesizes performance and practice information and 

serves as a knowledge base for GDOT’s PM selection and inspection practices. 
 

Researchers collected retroreflectivity data from GDOT test decks, i.e. highway test sites for 
the PMs, and the National Transportation Product Evaluation Program (NTPEP) test decks. This 
research developed a scientific methodology to enhance the reliability of pavement marking 
retroreflectivity analysis by systematically identifying and removing retroreflectivity data with 
irregular variability. Statistical models were further developed to predict the retroreflectivity 
and expected service life of selected PMs. Life-cycle cost analysis was then conducted to 
calculate the expected life-cycle cost of each type of material.  

 

This project provided a Pavement Marking Handbook for GDOT, together with an 
interactive tutorial tool (see Figure 3) to aid comprehension of the handbook’s content through 
interactive means such as images, videos, and user inputs. In March 2016, OMAT hosted a 
training session, “GDOT Pavement Marking Handbook for Material Selection, Inspection, 
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Testing and Quality Acceptance,” for engineers from One Georgia Center and District 7. Future 
sessions are being planned for other GDOT districts.  

 

 
 

Figure 3: Pavement marking interactive tutorial 

 
Corrosion-Free Precast Prestressed Concrete Piles Made with Stainless Steel Reinforcement: 
Construction, Test and Evaluation [RP 10-26 & RP 11-34; Bill DuVall; Developmental & 
Response] 
 

RP 10-26 identified deterioration mechanisms for concrete piles in Georgia’s marine 
environment and proposed economical methods to mitigate corrosion of reinforcement in 
precast prestressed concrete piles (PPCP). A new high-performance marine concrete (HPMC) 
mix design and specification were proposed to achieve a 75-100 year service life in PPCP. In 
follow-up project RP 11-34, researchers compared performance of piles made with stainless 
steel (SS) strands to piles with conventional prestressing strands (see Figure 4). The use of 
duplex high-strength SS prestressing strand and austenitic SS spiral wire reinforcement was 
proposed, in lieu of conventional prestressing steel, to provide service life of over 100 years for 
prestressed concrete piles on bridges in coastal Georgia.  
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Figure 4: Surfaces of conventional (left) and stainless steel (right) reinforcement strands 
 

Update: GDOT used SS reinforced piles in constructing the State Route (SR) 25/US 17 bridge 
over Riceboro Creek in Liberty County, which opened in June 2016, and in construction of the 
SR 252 bridges over the Satilla River in Charlton County, which began in July 2016 (see Figure 5). 

 

This research also encouraged Virginia DOT and Florida DOT to construct and evaluate 
similar piles made with the same high strength SS that GDOT studied. Finally, this project’s 
innovation received an AASHTO High Value Research Award from AASHTO Research Advisory 
Committee. This award will be presented to the Commissioner at the AASHTO Annual 
Meeting. 
 

 
 

Figure 5: Detour map for construction of bridges on SR 252, Charlton County 
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Inverted Base Pavements: New Field Test & Design Catalogue; and Long-Term Performance of 
Granular Bases [RP 15-10; Steve Pahno; Developmental] 
 

GDOT is currently in the forefront of inverted base pavement (IBP) research in the U.S. The 
varying economics of petroleum-based asphalt materials and progress in IBP technology 
prompted GDOT to pursue innovative pavement designs to optimize use of materials (see 
Figure 6). Two experimental IBP sections were constructed in Georgia in the last 15 years, one 
at the entrance of a Morgan County quarry and the other on bypass outside of LaGrange with 
heavy truck traffic. 
 

  
 

Figure 6: Comparison between inverted base pavement and conventional base pavement  
 
In RP 15-10, GDOT investigated the factors contributing to the excellent performance of 

these test sections. GDOT worked with others to develop a Transportation Research Board 
webinar on IBP which was held on July 18, 2016. The webinar was well received, with more 
than 300 participants from 39 different state DOT’s. 
 
POLICY/WORKFORCE 
 

Southeastern Superpave Center (SSC) [TPF-5(228); Peter Wu; Developmental & Response] 
GDOT joined this TPF study to support the regional efforts of the SCC in research, training, and 
technology transfer pertaining to asphalt materials and technology. SCC annually conducts 
certified Superpave Mix Design and Binder Technician training courses for GDOT engineers and 
technicians. Also, SSC recently completed research specifically for GDOT on the effect of flat 
and elongated (F&E) aggregate on stone matrix asphalt (SMA) performance.  
 

This study evaluated the performance of SMA mixes designed with different percentages of 
F&E aggregate to determine the criticality of this aggregate property. The study concluded that 
F&E values at a 3:1 ratio and Los Angeles abrasion (AASHTO T96) values should be considered 
together for determining aggregate acceptability for use in SMA. The study further concluded 
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that there is generally no significant adverse effect on performance with the use of high F&E 
(5:1 ratio) aggregate, if that aggregate has low abrasion values. The findings of this research 
allowed GDOT to use 5:1 F&E aggregate on a newly-let SMA project and hence collect more 
field performance data. The implementation of 5:1 F&E aggregate in the future could save $30 
to $35 per ton of aggregate for SMA mixes. For 200,000 tons of annual SMA use, this equates to 
an annual savings of $7 million. According to OMAT, this project “produced one of the best 
ROI’s among all research projects” of its small size.  

Development of Stormwater Management Program (PI# 0010108; Brad McManus; 
Developmental] 
 

In 2012, GDOT received an MS4 permit. Since then GDOT has collaborated with many private 
and public partners to focus on protecting Georgia’s natural resources. GDOT used 
approximately $3 million in SP&R funds to develop a comprehensive stormwater management 
program and to research a variety of erosion control products and stormwater retention 
structures (see pp. 3-4, RP 11-23) on ROW throughout Georgia.  
 

 
 

Further information on GDOT’s stormwater management program and related training 
courses can be found at http://www.dot.ga.gov/BS/Programs/Stormwater. This website 
features several resources like the Stormwater Awareness Video, the Stormwater 101 online 
tutorial, and other related educational materials that are all available to the public. The public 
can also report stormwater management issues to GDOT via the website. 
 
Deploying Strategic Highway Research Program 2 (SHRP-2) Renewal 10 (R10) Guidebook for 
Project Management Strategies for Complex Projects in the GDOT [RP 15-12; Darryl 
VanMeter; Developmental] 
 

The objective of this research was to help GDOT capitalize on its benefits from successful 
utilization of the R10 tool from SHRP-2 and enhance its current project delivery processes and 

http://www.dot.ga.gov/BS/Programs/Stormwater
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development plans for 11 major roadway investment projects (see http://www.garoads.org). 
GDOT Office of Innovative Delivery (OID) is charged with advising on delivery methods, 
procuring design-build (DB) and public-private partnership (P3) contracts, managing its projects, 
and developing technical and management best practices. These best practices include, but are 
not limited to, utilization of R10 and other relevant strategies for complex project management 
strategies. The outcomes of this research helped facilitate the procurement process, conducted 
between July and December 2016, to select a new consultant to provide needed program 
management support under a Program Management Consultant engineering services contract. 
GDOT is to schedule a workshop in early 2017 to facilitate discussion of the R10 strategies at 
the program level for OID and its consultant. 
 
STEM and Our Future Transportation Leaders (RP 14-08, Genetha Rice-Singleton) 
[Developmental] 
 

GDOT sponsored this research to identify opportunities to engage K-12 students in Science, 
Technology, Engineering, and Mathematics (STEM) programs and enhance their interest in 
careers in transportation. GDOT views investments in STEM as aligning not only with agency 
strategic objectives for workforce development and replenishment, but also as a means to 
advance Georgia’s science and technology efficacy and economic development. Agencies can 
benefit from including both short-term and long-term alternatives in their STEM programming. 
This strategy cultivates STEM efficacy by building long-term relationships with a smaller 
percentage of students while increasing STEM awareness broadly among K-12 students. 
 

 
 

A survey of GDOT employees indicated that there is broad interest among employees in 
volunteering for STEM outreach programs. Of over 300 GDOT employees responding to the 
survey, 72 percent expressed interest in participating in STEM activities through GDOT. 
Accordingly, this study recommends that GDOT move forward with development of a formal 
STEM outreach program that combines one or more long-duration program alternatives with a 
strong relationship-building component (e.g., a summer transportation institute or 
internship/shadow programs for middle- or high school students) with one or more shorter-

http://www.garoads.org/
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duration program alternatives (e.g., STEM awareness day or speaker’s bureau programs for 
middle- and elementary school students). 

 

The research team briefed GDOT leadership on supporting a formal STEM outreach program 
and, in parallel, several outreach components of the STEM implementation plan were 
communicated to GTI partners who have a strong interest in STEM. These components included 
things such as outreach to young students and preparation of certified STEM teachers for 
middle- and high school classrooms. Georgia Institute of Technology, the University of Georgia, 
and Savannah State University have integrated STEM into their proposed new University 
Transportation Center programs, with possible joint funding from USDOT and GDOT. The 
combined STEM efforts target one of GDOT’s strategic goals: “Making GDOT a better place to 
work will make GDOT a place that works better.” 
 
SAFETY 
 

Development and Evaluation of Strategies to Reduce the Incidence of Deer-vehicle Collisions: 
Phase III – Operational Field Trial, Part B [RP 11-26 & RP 12-35; Tom Cox; Developmental] 
 

Previous GDOT research led by the University of Georgia (UGA) revealed that a 4-ft. fence with 
a 2-ft. outrigger angled at 45 degrees towards approaching deer is nearly as effective as an 8-ft. 
fence at preventing deer crossings. These crossings account for over 1 million deer-vehicle 
collisions (DVCs) per year, resulting in nearly 29,000 injuries, 200 fatalities, and over $1 billion in 
property damage. UGA researchers conducted an operational field trial of the outrigger design 
by retrofitting it to a 4-ft. right-of-way (ROW) fence on a 4-mile stretch of I-20 near Madison, 
Georgia. UGA evaluated the effectiveness of the design in preventing DVCs and funneling deer 
to safe crossing points. Deer movements were monitored by tracking deer that were earlier 
captured and equipped with GPS collars and ear tags. By analyzing the fine-scale data collected 
by GPS collars, GDOT was able to evaluate changes in deer behavior and movement patterns 
relative to the I-20 right-of-way.  
 

 Based on numerous studies, DVCs increase during the breeding season due to increased 
deer movements associated with breeding activity. From the research data and records of DVCs 
in Georgia, researchers observed high concurrence among timing of peak conception, peak rut 
movement, and peak DVCs. This study found that DVCs can be used as an index of breeding 
activity in white-tailed deer herds. For assessing the timing of the breeding season at a county 
or regional scale, DVC data may be more cost effective, more precise, and less susceptible to 
measurement biases than traditional methods. Also, DVC data are readily available at large 
geographic scales for numerous years. Finally, mapped peak occurrences of DVCs at the county 
level (http://www.georgiawildlife.com/rut-map), like those shown in Figure 7 below, can be 
readily distributed via mass or social media outlets to warn motorists of time periods of 
greatest DVC risk. 
 

 Update: The research team met with officials from GDOT and Georgia Department of 
Natural Resources (GDNR) to propose the development of a multi-agency, science-driven 
implementation plan to mitigate DVC in Georgia, referred to as the Georgia DVC Plan. The 
Georgia DVC Plan would be a joint effort between GDOT, GDNR, and Georgia State Patrol (GSP), 

http://www.georgiawildlife.com/rut-map
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with all agencies cooperating to minimize the risk of motorists being involved in a DVC.  The 
Georgia DVC Plan will involve five strategies: Education and Vigilance, Targeted Enforcement, 
Vegetation Management, Roadway Fencing, and Targeted Removal. 
 

 
 

Figure 7: Peak week of deer-vehicle collisions (DVCs) per Georgia county 
 
Efficacy of Road Underpasses for Minimizing Bear-vehicle Collisions on the 4-lane Section of 
Georgia Highway 96, Phase 1 [RP 11-29; Clinton Ford; Response]  
 

Three black bear (Ursus americanus) populations reside along the Ocmulgee River in central 
Georgia. Due to pressure from modern developments and associated habitat loss, these 
animals have been involved in bear-vehicle collisions on a nearby section of the existing two-
lane SR 96. This 15-mile section will eventually be widened into a 4-lane connection between I-
16 and I-75; therefore, the potential for injury or death to both human and black bears along 
the future 4-lane corridor of SR 96 could increase. 
 

Upon request from FHWA, GDOT initiated a study of how to mitigate these potential 
impacts. Researchers reviewed GPS and photographic data of black bear activity along the SR 
96 corridor. Of interest were the specific locations where bears had crossed SR 96 during the 
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bear tracking seasons of 2012, 2013, and 2014. These crossing data were evaluated relative to 
existing and proposed bridge locations. At the conclusion of this study, the researchers made 
predictions as to whether or not each existing and proposed bridge would likely be used by 
bears after highway construction. Accordingly, two of six proposed bridges discussed with 
GDOT engineers were eliminated from the new highway plan. One new bridge was proposed at 
a location with high potential of bear crossing activity, bringing the new total of proposed 
bridges to five instead of six. Elimination of one bridge resulted in a savings of $1.2 million. 
Additionally, the study suggested that proper use of right-of-way vegetation management 
would enhance the likelihood of bears and other wildlife species locating and using the bridge’s 
underpass to safely cross under SR 96. 

 

 
 
Evaluation of the Cost Effectiveness of Illumination as a Safety Treatment at Rural 
Intersections [RP 14-32; David Adams; Feasibility] 
 

Late-night or early-morning crashes at intersections in urban and rural areas are associated 
with high fatality rates. Road intersections thus require effective safety countermeasures to 
help drivers during nighttime driving. The Highway Safety Manual recommends intersection 
lighting as one of the crash modification factors that can significantly reduce nighttime crashes. 
Still, intersection illumination represents one of the principal contributors to roadway 
maintenance and operations cost. This research study examined the cost-effectiveness of 
illumination as a safety treatment at rural intersections by understanding the relationship 
between illumination and safety at these intersections. It also surveyed illumination practices 
among other state DOTs. 
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 Based on the findings of this study, OTO recommended a follow up field study to test the 
impact of low-level lighting at approximately 30 urban/rural intersection locations. The purpose 
for the follow up study is to determine if current lighting standards are reasonable or necessary. 
If the results of RP 14-32 are validated, GDOT will be able to apply the research and modify the 
lighting design policy. The policy currently requires “the maintained average illuminance, 
uniformity ratio, and veiling luminance ratio on a roadway shall be in accordance with the 
AASHTO Roadway Lighting Design Guide…” and “roundabout lighting shall be designed in 
accordance with the DG-19-08 Design Guide for Roundabout Lighting.” The potential 
modifications will allow GDOT some flexibility in delivering safe low cost options including solar 
powered solutions, and leverage in negotiating with local governments to pay for the 
maintenance costs. 
 
STRATEGIC HIGHWAY RESEARCH PROGRAM-2 
 

Besides managing core GDOT research in direct alignment with GDOT strategic goals, OR also 
participates in strategic highway research at the national level. An example of this strategic 
research is SHRP-2, an ongoing program that includes four research focus areas: Safety, 
Renewal, Reliability, and Capacity. GDOT has participated in the following SHRP-2 projects: 
L01/L06 (Organizing for Reliability), R09 (Risk Management), R10 (Managing Complex Projects), 
and R26 (Pavement Preservation). In June 2016, GDOT was selected as recipient of 
implementation and technical assistance through Round 7 of SHRP-2 for another project, 
Nondestructive Testing for Concrete Bridge Decks (R06A). 

 

 
 

Figure 8: CIR Project on SR 16, Coweta County 
 

Projects L01/L06, R09, and R10 are complete and were reported to the RAC in 2013, 2014 
and 2015, respectively. For Project R26, GDOT completed three proposed preservation projects 
(ultrathin overlay, fog seal, cold-in-place recycling (CIR)). The ultrathin asphalt overlay (4.75 
mm) was placed in Dahlonega in May 2014. The fog seal project in Macon (I-475) was 
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completed in November 2014. The CIR project in Coweta County (SR 16) was completed in April 
2016. The CIR project will be monitored closely for its durability and performance, since SR 16 
has significant car and truck traffic. Successful implementation and impact of Projects L01/L06, 
R09, and R26 (ultrathin asphalt overlay and fog seal) were previously reported; for Project R10, 
see RP 15-12 on pp. 9-10. 
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