
Kentucky 
Transportation 

Center 

TRAFFIC & SAFETY  
Jerry G. Pigman, Program Manager 

 Ken Agent Research Engineer 
 Eric Green Research Engineer 
 Adam Kirk Research Engineer 
 Nithin Agarwal Research Engineer 
 David Cain Technical Analyst 
 Neil Tollner Programmer/Analyst 
 Tony Fields Research Analyst 
 Nick Stamatiadis CE Professor 
 Mei Chen CE Professor  
 Reg Souleyrette CE Professor 

 5 Undergraduate Students  



Kentucky 
Transportation 

Center 

Program Topics 

• Evaluation of Highway Safety Features 

• Crash Data Analysis  

• Evaluation of Traffic Control Devices 

• Traffic Data Analysis 

• Evaluation of Geometric Design 
Elements 

• Traffic Modeling and Simulation 
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Traffic and Safety 
Research Activities 

Strategic Highway 
Safety Plan 
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Areas of Research 

STRATEGIC HIGHWAY SAFETY PLAN 



Kentucky 
Transportation 

Center 

Traffic and Safety 
Research Activities 

TECHNICAL SUPPORT FOR HIGHWAY 
SAFETY IMPROVEMENT PROGRAM 



Kentucky 
Transportation 

Center 

Areas of Research 

• HSIP is a “Core FHWA Program” to 
Reduce Fatalities and Serious Injuries 

• $40+ Million Provided to Kentucky for 
Current FY 

• KTC Provides Data Analysis to Support 
Prioritization 

• Application of HSM Methodologies  

HIGHWAY SAFETY IMPROVEMENT PROGRAM 
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Areas of Research 

• Identification of Sites and Evaluation of 
Rumble Strips/Stripes 

• Database Development 

• Intersection Improvement Plan 

• High-Friction Surface Evaluation 

• Identification of Sites and Evaluation of 
Cable Barriers 

• Preparation of Three Annual Reports 

PRIMARY 
ACCOMPLISHMENTS 
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Areas of Research 
CENTERLINE RUMBLE STRIPES AND MILLED SHOULDER RUMBLE 

STRIPS 
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Rumble Stripe 
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Rumble Stripe 
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Safety Belt Usage Rates 
(US vs. Kentucky) 
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Trend In Motorcycle Helmet 
Usage 

(PERCENT USING HELMET) YEAR PERCENT USAGE 
1999 65 

2000 70 

2001 56 

2002 57 

2003 56 

2004 58 

2005 59 

2006 60 

2007 56 

2008 58 

2009 64 

2010 50 

2011 52 

2012 53 
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iOS App for Pavement Rating 
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Example SPF 

CRASHES PER YEAR 
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Delta 
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Delta Map 
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Versailles Road Multimodal Corridor 
Study  

• Travel Survey 

• Alternative 
Analysis  

• Crash Analysis 

• Recommended 
Countermeasures 

Bi
ke

Bi
ke Total

5 11.5 11.5 12 11.5 11.5 5 68

Proposed
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Technical 
Training 

• Signal Technician 

• Signal Timing  

• Basic Geometric 
Design Training 

• Advanced Geometric 
Design Training 
(Intersections) 

• Survey Training 

• Policy Training for 
KYTC Prequalification 
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Clark Graves – Program Manager 

Brad Rister – Research Engineer 

Charlie Sun – Research Engineer 

David Hunsucker – Research Engineer 

Kean Ashurst – Research Engineer 

David Allen – Research Engineer (part-time) 

Tim Scully – Research Investigator 

Dan Eaton – Engineering Technician 

Jamie Creech – Engineering Technician 

Tim Jones – Engineering Technician 

Levi McIntosh – Engineering Technician 

Richard Reitenour – Engineering Technician 
(part-time) 

Joe Whelan – Graduate Student 

 

 

1 Graduate 
Student 

Pavement Materials and Geotech 

6 Research 
Engineers 

1 Research 
Investigator 

5 Engineering 
Techs 
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Areas of Research 

• Pavement Design and Construction 
• Forensic Studies 
• Materials 
• Highway Drainage 
• Traffic Loading 
• Structural Instrumentation Testing 
• Geotechnical Evaluations 
• Utilization of LiDAR 
• Evaluation of High Friction Surfaces 
• Bridge Instrumentation 
• Ground Penetrating Radar (GPR) Evaluations 
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Asphalt Field Projects   
Warranty Evaluations 
Bridge/Culvert Evaluation Projects 
Forensic Evaluations 
Longitudinal Joint Study 
Lidar Projects 

Where Are We Working? 
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Project Highlights 

• Forensic Evaluations 

• High Friction Surface Materials 

• Culvert Inspection and Evaluation 

• Use of LiDAR 
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Forensic Evaluations 
• Subsurface Pavement Evaluations, Louisville 

Southern Indiana Ohio River Bridges (LSIORB) 

• Determine in-situ conditions for use by design-
build teams 

• Ground Penetrating Radar, Falling Weight 
Deflectometer, Pavement coring 
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High Friction Surface (HFS) 
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Friction Results  
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Pipe Inspection Certification 
Program 

• Purpose is to ensure consistent results 
among contractors 

• Consistent reporting format 

• Set up a “test track” with flexible and 
rigid pipe 

• Distress pipe with in situ like conditions 

• Contractor is to come in and video and 
laser inspect pipe and submit report 

• KTC to determine compliance with KYTC 
specs 

 

 



Kentucky 
Transportation 

Center 



Kentucky 
Transportation 

Center 

Applications of LiDAR 

• Monitor bridge piers (stationary 
LiDAR) 

• Check bridge clearance heights 
(mobile LiDAR) 

• Determination of existing pavement 
profile (mobile LiDAR) 
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Data example from Pier A 
scanned on:  
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Summary 

• Develop or apply emerging 
technologies/applications 

• Evaluation of innovative materials and 
technologies 

• Provide savings for design, 
construction, and maintenance projects 

• Help improve the industry 
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KTC Program Name:  Structures 
    Program Manager:  I.E. Harik 

• Current Employees 

– Full-Time:        Dr. A. Peiris 

– Ph.D. Student:  Mr. A. Jawdhari 

– U.G. Student:    Mr. B. Benifield 

– U.G. Student:    Mr. T. Blair 

– U.G. Student:    Mr. M. Crossley 
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Program Topics 

Field Testing 
and 

Modeling 

The Maysville Bridge 
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High Performance Materials 

 



 



Glass FRP Rebars  

Roger’s Creek Deck, Kentucky - 1997  

Second Bridge in the US 
With GFRP Bars   



Clark County Bridge, Kentucky - 2002
  

First Bridge in the US 
With CFRP Bars   

Carbon FRP Rebars   



Bridge Ready for Traffic 
After 2 Hours 

Aluminum Bridge Deck 
KY 974 Bridge Over Howard Creek Clark County, KY 



Bridge on KY 3297 over Little Sandy River 
Carter County, Kentucky 

Shear Cracks in 
P/C Box Beams 



CFRP Fabric on Inside Faces 
of the Beams Was Not Painted 

to Match Concrete Color 

Crack 
Monitor 



PIER 6 at Main & Hancock ST 

I-65 in Louisville 

PC spans between Broadway & 
Chestnut 

PIER 4 at Jefferson & Preston ST 
PIER I-65 over 
Muhammad Ali Blvd.  

PC spans between Jacob & Gray ST 



First 
Application of  
Triaxial Fabric  

on Bridges 



Simpson County, KY 



 

KY 32 Bridge 
Scott County, KY  

Second Bridge in the World 
With UHM    CFRP Laminates 



CatStrong 
CFRP Rod Panels 

Developed at U. of KY 



CRP-195  vs.  Steel 

1.0 ft  1.0 ft  

tC=0.156 in  
tS = 0.28 in  

WS = 11.45 lb/ft ≈ 26 WC WC = 0.43 lb/ft 

Ultimate Load = 195 kip 



CRP-195 vs. CFRP Fabric 

1 ft  1 ft  

tC =0.156 in  

tF =0.16 in  

WF = 0.125 lb/ft ≈ 0.3 WCRP WC = 0.43 lb/ft 

Ultimate Load = 195 kip 

(without epoxy) 
(without epoxy) 

(with epoxy) 



 Repair of the KY218 Bridge Over Blue Springs Creek, Hart County, KY 
 First Application of CatSrong CRP80 (week of September 19, 2011) 

 Step 2: Application of 
               CRP80 on resin   

 Step 3:  Application of resin 
               coat on CRP80   

 Girder strengthened with 
  CRP80   

 Step 1: Application of resin 
              on concrete girder  



 Caldwell Road over Blue Grass Parkway 



Sunnyside-Gotts Road over I-65 



CatStrong CRP 195 Application 



 KY 81 Bridge, McLean County, KY 



Beam After Repair (9/18/12) 
(Repaired beam is stronger than the original beam when the bridge was first opened to traffic) 
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Results that have benefited KYTC 

Bridge on KY 3297 over Little Sandy River 
Carter County, Kentucky 

Original Solution:  Replace the Superstructure         - Cost:  ~ $600,000         - Close Bridge to Traffic 

Alternate Solution: CFRP Fabric         - Cost:  $105,000        - Bridge Remains Open to Traffic 
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Results that have benefited KYTC 

Repair With Carbon FRP by District Personnel 



June 2013 

KY 55 Bridge 

August 2013 

KY 80 Over I-69 KY 80  

September 2013 

Spring 2014 

Fall 2013 

I-64 Over River Road 

Spring 2014 

KY 72,  Harlan 

KY 11 
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Intelligent Transportation Systems 
 Jennifer Walton 

• Current Employees 
– Andrew Martin, Research Associate 

– Mark Spellman, Research Associate 

– Jerry Kissick, Research Engineer 

– Mark Bell, Research Associate/Advisor  

– Valerie Keathley, PhD Candidate 

– Daniel Schwendeman, Undergraduate 
Student 

– Zack Palumbo, Undergraduate Student 
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Program Topics 

• Policy and Tax Issues 
Related to the Motor Carrier 
Industry 
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Program Topics 

• Support of Kentucky’s Commercial 
Vehicle Information Systems and 
Networks (CVISN) & Performance 
Registration Information Systems 
Management (PRISM) Programs 
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Program Topics 

• Commercial Vehicle Electronic 
Screening 
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Program Topics 

• Traffic Incident Management 

Pictures provided by Code 3 Images 
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Program Topics 

• ITS Planning and Architecture 
Development 
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Commercial Vehicle Related - 
Results 

• London NB Weigh Station Ramp 
Screening System 
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Incident Management Related - 
Results 

• Highway Crash Site 
Management Workshop and 
Handbook 

• Emergency Traffic Control 
Workshop and handbook 

 



Kentucky 
Transportation 

Center 

Bridge Preservation Program 
Overview 

Sudhir Palle, P.E. 

Program Mission:  
Conduct research and investigations on 
technologies to extend the lives of bridges 

Program Composition: 
Five full-time and two temporary employees 
located at the Whalen Building  
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Bridge Preservation Program 
Facilities 
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Monitoring Experimental KYTC Bridge 
Projects 
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Nondestructive Evaluation of 
Bridges 
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Addressing Major Bridge 
Concerns 
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–Program Manager 

• Tim Taylor, P.E., Ph.D. 

 

–Research Engineer 

• Roy Sturgill, P.E. 

Construction Engineering & 
Project Management 
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The section focuses on integrating construction 
knowledge into project planning and design in 
order to improve a project’s cost, schedule, 
quality, and safety performance.  

 
• Cost Estimating 

• Scheduling 

• Project Delivery 

• Contract Administration 

• Quality Control/Assurance 

• Safety 

Topic Areas 
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High Value Project for Highway 
Design 
• Updating the Kentucky Contract Time 

Determination System 
– Different methods per project type & 

contract schedule goals  

– Existing system out-of-date and had a 
233% mean variance in analysis 
(predominant model across U.S.) 

– Created a new regression method tool for 
contract time estimation (52% mean 
variance) while also revising existing 
system for  
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Previous Method (223% Mean 
Variance) 

I tem No Activity Unit
1 Initial Traffic Control Day s 1 2 2

2 Clearing & Grubbing Acres 3 0 3 0

3 Diversion (By-Pass Detour) Day s 1 6 6

4 Roadway Excavation CY 5,000 0 5,000 0

5 Embankment in Place CY 4,000 0 4,000 0

6 Drainage Pipe LF 200 0 200 0

7 Box Culverts, Class A Concrete CY 30 0 30 0

8 Erect Temporary Bridge Day s 1 8 8

9 Remove Existing Structures Day s 1 3 3

10 Cofferdams Day s 1 15 15

11 Structure Excavation CY 300 0 300 0

12 Piling LF 300 0 300 0

13 Sub-Structure, Class A Concrete CY 40 0 40 0

14 Concrete Beams LF 600 0 600 0

15 Steel Beams Lb. 20,000 0 20,000 0

16 Super-Structure, Class AA Concrete CY 20 0 20 0

17 Remove Temporary Bridge Day s 1 4 4

18 Major Retaining Walls SF 1,000 0 1,000 0

19 Sub-grade Stabilization SY 8,000 0 8,000 0

20 Stone Base Ton 1,500 0 1,500 0

21 Drainage Blanket Ton 1,200 0 1,200 0

22 Asphalt Base, Leveling, & Wedging Ton 1,200 0 1,200 0

23 Curb & Gutter LF 500 0 500 0

24 Entrance Pavement SY 100 0 100 0

25 Barrier Walls, Slip Form LF 500 0 500 0

26 Asphalt Repair Ton 50 0 50 0

27 Concrete Repair SY 30 0 30 0

28 Concrete Paving SY 4,000 0 4,000 0

29 Asphalt Surface Ton 1,000 0 1,000 0

30 Sheet Signs Ea 30 0 30 0

31 Panel Signs Ea 1 0 1 0

32 Major Traffic Signals No of 
Intersection

15 15 15

33 Lighting,Total Installation Luminaires Ea 2 0 2 0

34 Guardrail LF 1,500 0 1,500 0

35 Finish Seeding SY 4,000 0 4,000 0

36 Pavement Marking LF 10,000 0 10,000 0

37 Final Clean-Up Day s 1 10 10

38 Phasing Allowance No of Phase 1 3 3

Calculated 
Activity 

Duration, 
Days Comments

NEW ROUTE Input 
Design 

Quantity

Default 
Production 

Rate, 
Unit/Day

Default  
Activity 

Duration, 
Days

Production 
Rate 

Override, 
Unit/Day

Activity 
Duration 
Override, 

Days

I tem No Activity Unit
1 Initial Traffic Control Day s 1 2 2

2 Clearing & Grubbing Acres 3 0 3 0

3 Diversion (By-Pass Detour) Day s 1 6 6

4 Roadway Excavation CY 5,000 0 5,000 0

5 Embankment in Place CY 4,000 0 4,000 0

Calculated 
Activity 

Duration, 
Days

NEW ROUTE Input 
Design 

Quantity

Default 
Production 

Rate, 
Unit/Day

Default  
Activity 

Duration, 
Days

Production 
Rate 

Override, 
Unit/Day

Activity 
Duration 
Override, 

Days
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New Method (52% Mean 
Variance*) 

KTC Large 
Project 
Contract Time 
Determination 
System

Choose Project Type:

     

Limited AccessOpen Access

New Route Bridge 
Rehabilitation

Bridge
Replacement

• Two Methods for 
Determining Contract 
Time 

– Projects >$1million 
• 5 Project Types 

• Regression Driven 
Spreadsheets 

– Projects <$1million 
• Develop full 

schedule or use 
seasons *This was the overall average for the five types; 4 of 

the 5 models were less than 40% 
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Large Project Example 

Year of Bid Awarded: 2011 Cost Index 0.900580092

Construciton Type Activity Input Value Mean Duration (Days)

Lower 
Duration 
(Days)

Upper 
Duration 
(Days)

Limited Access (>$1 million) Engineers Estimate (2005 Dollars) 2400000 192 91 293
DirtWork_Roadway Excv. (CY) 180
Storm Sewer (LF) 1100

Range
Project ID#          11-1025                      Limited Access Duration                   

This Calculation is for Limited Access Only!

Print
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Project Status 

• Currently Available 

• Implementation Guide is Under Review 

• Additional Guidance/Training is in 
Development 

– Instructional Videos 

– Possible Onsite Visits  
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