
 

 

JOINT TRANSPORTATION 
RESEARCH PROGRAM 
INDIANA DEPARTMENT OF TRANSPORTATION 
AND PURDUE UNIVERSITY 

Safety, Mobility, and Cost Benefts of 
Closing One Direction of the Interstate in 
Rural Areas During Construction Work 

Suyash Padhye, Isaiah Mwamba, Kyubyung Kang, 
Samuel Labi, Makarand Hastak 

SPR-4409 • Report Number: FHWA/IN/JTRP-2021/21 • DOI: 10.5703/1288284317345 



 

 

 

 
 

 

RECOMMENDED CITATION 
Padhye, S., Mwamba, I., Kang, K., Labi, S., & Hastak, M. (2021). Safety, mobility, and cost benefits of closing one direc-
tion of the interstate in rural areas during construction work (Joint Transportation Research Program Publication No. 
FHWA/IN/JTRP-2021/21). West Lafayette, IN: Purdue University. https://doi.org/10.5703/1288284317345 

AUTHORS 
Suyash Padhye Makarand Hastak, PhD, PE, CCP, CRIS 
Isaiah Mwamba Professor of Civil Engineering Lyles 
Graduate Research Assistants School of Civil Engineering 
Lyles School of Civil Engineering Purdue University 
Purdue University (765) 494-0641 

hastak@purdue.edu 
Kyubyung Kang Corresponding Author 
Assistant Professor of Construction Management Technology 
School of Construction Management Technology 
Purdue University 

Samuel Labi, PhD 
Professor of Civil Engineering 
Lyles School of Civil Engineering 
Purdue University 

ACKNOWLEDGMENTS 
This project was made possible by the sponsorship of Indiana Department of Transportation (INDOT) through the 
Joint Transportation Research Program (JTRP). The authors are grateful to the Study Advisory Committee (Becky 
Packer, Bill Smith, Brad Steckler, David Boruff, George Kopcha, Jim Poturalski, Kevin Jasinski, Kevin Munro, Louis 
Feagans, Rebecca Camarata, Samy Noureldin, and Todd Shields) for their valuable assistance and technical guidance 
throughout this study. The contributions of Tara Radvand and Duke Dodoo (Purdue University graduate students) in 
the first phase of the study are acknowledged. 

JOINT TRANSPORTATION RESEARCH PROGRAM 
The Joint Transportation Research Program serves as a vehicle for INDOT collaboration with higher education in-
stitutions and industry in Indiana to facilitate innovation that results in continuous improvement in the planning, 
design, construction, operation, management and economic efficiency of the Indiana transportation infrastructure. 
https://engineering.purdue.edu/JTRP/index_html 

Published reports of the Joint Transportation Research Program are available at http://docs.lib.purdue.edu/jtrp/. 

NOTICE 
The contents of this report reflect the views of the authors, who are responsible for the facts and the accuracy of the 
data presented herein. The contents do not necessarily reflect the official views and policies of the Indiana Depart-
ment of Transportation or the Federal Highway Administration. The report does not constitute a standard, specifica-
tion or regulation. 

COVER IMAGE 
eyecmore. (2014, September 14). Florida road construction [Photograph]. flickr. Retrieved November 4, 2021, from 
https://www.flickr.com/photos/75325532@N08/15615541840 

https://www.flickr.com/photos/75325532@N08/15615541840
http://docs.lib.purdue.edu/jtrp
https://engineering.purdue.edu/JTRP/index_html
https://doi.org/10.5703/1288284317345


    
  

 
   

  
        

    
             

    

   
  

     
  

  
          
 

      
 

      
    
         
     

    

    
 

     
 

      
     

   
    

   

       
  

    
  

   
            

  
                   

                    
                   

                   
                  

                  
                   

                     
                  

                    
                   

                  
                    

                     
                      

                   
                      

                  
                         

                  

   
       

   
        

      
   

      
 

      
 

    
  

 

  
  

          
 
 
 
 
 

   

  
            

    

    

  

 
  

  

   

  

   

     
  

  

         
 

    
   
        
    

    

    
    

  
   

   

 
           

                  
                    
                   

                   
                  

                  
                   

                     
                  

                    
                  

                  
                    

                     
                      

                   
                      

                  
                         

                  

 
      

 
       

     

          
 

         

TECHNICAL REPORT DOCUMENTATION PAGE 

1. Report No. 
FHWA/IN/JTRP-2021/21 

2. Government Accession No. 3. Recipient’s Catalog No. 

4. Title and Subtitle 
Safety, Mobility, and Cost Benefits of Closing One Direction of the Interstate in Rural 
Areas During Construction Work 

5. Report Date 
June 2021 

6. Performing Organization Code 

7. Author(s) 
Suyash Padhey, Isaiah Mwamba, Kyubyung Kang, Samuel Labi, and Makarand 
Hastak 

8. Performing Organization Report No. 
FHWA/IN/JTRP-2021/21 

9. Performing Organization Name and Address 
Joint Transportation Research Program 
Hall for Discovery and Learning Research (DLR), Suite 204 
207 S. Martin Jischke Drive 
West Lafayette, IN 47907 

10. Work Unit No. 

11. Contract or Grant No. 
SPR-4409 

12. Sponsoring Agency Name and Address 
Indiana Department of Transportation (SPR) 
State Office Building 
100 North Senate Avenue 
Indianapolis, IN 46204 

13. Type of Report and Period Covered 
Final Report 

14. Sponsoring Agency Code 

15. Supplementary Notes 
Conducted in cooperation with the U.S. Department of Transportation, Federal Highway Administration. 

16. Abstract 
With specific regard to interstates in the rural area, Indiana Department of Transportation (INDOT) has expressed a need for 

research that sheds light on this Maintenance of Traffic (MOT) issue so the agency [INDOT and the contractor] can make 
informed decisions regarding the crossover sections versus the closure in one direction with detour roads. A number of studies 
have investigated the advantages and disadvantages of various MOT strategies; however, there is no specific study that can help 
INDOT traffic engineers and design engineers make decisions by comparing direct and indirect benefits of crossovers and detours 
(full lane closures). This research examined the advantages and disadvantages of entirely closing one direction of traffic over 
traditional work zone techniques (such as partial lane closure through median crossover) from the perspectives of the agency, road 
users, and the community. In the case of full closure, the study (a) examined the alternative MOT strategies and best practices 
through an extensive literature review and survey of agencies (b) investigated risk, benefit, and costs associated with selected 
detour routes (c) validated the identified critical factors through case studies in Indiana and at other states, and (d) implemented 
best practices in an expected project to evaluate the safety, mobility, and cost benefits of closing one direction. 

Through the literature review and four case studies, eleven KPIs for MOT strategy developments were identified. This study 
prioritized these KPIs through the survey questionnaire. The top five KPIs are (1) safety, (2) mobility, (3) budget constraint, (4) 
project duration, (5) complexity of project sites. Based on these KPIs and other findings presented in Section 4.3.3, this study has 
proposed a comparison tool for predetermined MOT strategies in the form of a flow-chart. This tool is followed by the scores or 
weights associated with each KPI. These scores are normalized—i.e., the most important KPI which is safety, has the maximum 
weightage 1 and rest of the KPIs are weighed relatively. INDOT has a set of editable documents which are references for making 
MOT decisions. This proposed flow-chart tool will “walk” the INDOT team through the use of these spreadsheets corresponding 
to the identified KPIs through this study. It will be at the discretion of the INDOT team as to which KPIs are relevant to the 
situation at hand. Therefore, the flow-chart tool is flexible to incorporate the dynamic nature of MOT strategy selection. 

17. Key Words 
crossover, full closure, detour, maintenance of traffic 

18. Distribution Statement 
No restrictions. This document is available through the 
National Technical Information Service, Springfield, VA 
22161. 

19. Security Classif. (of this report) 
Unclassified 

20. Security Classif. (of this page) 
Unclassified 

21. No. of Pages 
128 including 
appendices 

22. Price 

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized 



   

 

           
                 

                   
               

                   
                 

               
                   

                 
               
                 
                 

                 
               

                     
                   

                 
                 
                 
                     

                   
                   

                     
     

 

                   
                   

               
                       

                   
                 

                 
              
                     

                 
             

                 
             

 

                     
                       

                       
              

                   
                   

                     
                 

                   
                   

               
                 

             

EXECUTIVE SUMMARY 

Introduction 

The Indiana Department of Transportation (INDOT) 

expressed a need to investigate Maintenance of Traffic (MOT) 

at rural interstates, so the agency and contractor can make 

informed decisions on whether to establish crossover sections 

versus closing one direction with detouring. A number of studies 

have investigated the merits and demerits of various MOT 

strategies. However, INDOT’s traffic and design engineers desire 

detailed guidance in the form of a framework that compares 

the direct and indirect benefits of crossovers and detours 

(full lane closures). This research examined the advantages 

and disadvantages of closing entirely one direction of traffic 

over traditional work zone techniques (such as partial lane 

closure through median crossover). This was done based on 

Key Performance Indicators (KPIs) that reflect the perspectives 

of the agency, road users, and the community. In the case 

of full closure, the study (1) examined the alternative MOT 

strategies and best practices through an extensive literature review 

and survey of agencies (2) investigated the risks, benefits, 

and costs associated with potential detour routes (3) validated, 

from case studies in Indiana and at other states, decision factors 

that can be considered critical for the analysis, and (4) 

implemented the identified best practices in an actual road project 

in Indiana, to evaluate the safety, mobility, and cost benefits of 

closing one direction. 

Findings 

Through the literature review and four case studies, eleven KPIs 

for MOT strategy developments were identified. The results of the 

questionnaire survey of highway agencies helped prioritize the 

KPIs. The top five KPIs are (1) safety, (2) mobility, (3) budget 

constraint, (4) project duration, and (5) complexity of project sites. 

The findings of the case studies and the nationwide-distributed 

survey questionnaire suggest that the adoption of a well-defined 

and objective framework for choosing appropriate MOT strate-

gies can be beneficial to all project stakeholders (the agency, road 

users, and the community). The survey and interview results 

suggest that the implementation of carefully-design MOT 

strategies leads to fewer complaints from road users and 

construction workers and enhances overall project safety. 

Implementation 

This study evaluated the benefits of closing one direction of an 

interstate road section located in a rural area. Based on these KPIs 

and other findings presented in this report, a tool (flow chart) was 

developed to facilitate the comparison of pre-determined pro-

spective MOT strategies. The case study demonstrated that it is 

feasible to use the developed flow-chart tool and the identified 

KPIs to provide guidance for INDOT staff in their routine tasks 

of using spreadsheets for MOT strategy evaluation and selection. 

The INDOT staff have discretion to choose which KPIs are 

relevant to the project in question. It is anticipated that 

implementation of the framework will contribute to faster 

execution of projects, reduced the cost of temporary traffic 

control, and ultimately lower overall project costs. 



 

   
     

   
     

   
   

   
     

   
   
   

   
     

   
   

     
     

   
   
   

   
     

   
     

   

   
     

     
     

     
   

     
   

   

 
   
   

 
   
   

CONTENTS 

CHAPTER 1. INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1  
1.1 Background and Problem Statement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1  
1.2 Research Needs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2  
1.3 Objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2  
1.4 Scope of Work. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2  
1.5 Report Organization. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2  

CHAPTER 2. LITERATURE REVIEW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2  
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2  
2.2 Work Zone Planning Procedure and Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3  
2.3 Work Zone Impact on the Motorists and Workers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  
2.4 Summary of the Chapter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

CHAPTER 3. CASE STUDIES OF FULL CLOSURE OF INTERSTATE . . . . . . . . . . . . . . . . . . . . . . .  9  
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  
3.2 Case Studies of Full Closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  
3.3 Summary of Case Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13  

CHAPTER 4. DATA COLLECTION AND ANALYSIS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17  
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17  
4.2 Background of the Questionnaire. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17  
4.3 Survey Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18  
4.4 Summary of the Chapter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

CHAPTER 5. GUIDELINE FOR CLOSING ONE DIRECTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  
5.2 Key Performance Indicators (KPSIs) and Risk Factors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 
5.3 Comparison Tool for Predetermined MOT Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  
5.4 Summary of the Chapter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

CHAPTER 6. Analysis of Potential Detour Routes of Interstates in Rural Areas . . . . . . . . . . . . . . . . . . .  30  
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  
6.2 Potential Detour Routes for the Interstate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  
6.3 I-65 Lane-Addition Project in Seymour District, IN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32  

CHAPTER 7. CONCLUDING REMARKS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  
7.1 SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  
7.2 Recommendations for Practice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 
7.3 Limitations and Recommendation Directions for Future Research . . . . . . . . . . . . . . . . . . . . . . . . .  41  

REFERENCES LIST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  

APPENDICES 
Appendix A. Survey Questions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43  
Appendix B. Telephone Interview
Appendix C. Capacity Analysis and Site-Specific Notes of Potential Detour Routes of Interstates in 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43  

Rural Areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43  
Appendix D. INDOT Editable Documents: Detour Worksheet (Interstate) . . . . . . . . . . . . . . . . . . . . . .  43  



      

    

                

          

                

                  

                    

                  

                    

                  

                    

                    

                      

                        

                

                

              

                          

                          

                      

                          

                          

LIST OF TABLES 

Table Page 

Table 2.1 Queuing analysis and its application 8 

Table 2.2 Mitigation strategies 8 

Table 2.3 Practical aspects of queuing analysis 9 

Table 3.1 Project characteristics of I-95 full closure 10 

Table 3.2 Maintenance of traffic for I-95 full closure 11 

Table 3.3 Project characteristics of I-84 full closure 12 

Table 3.4 Maintenance of traffic for I-84 full closure 13 

Table 3.5 Project characteristics of I-65 Lafayette, IN 14 

Table 3.6 Maintenance of traffic for I-65 Lafayette, IN 15 

Table 3.7 Project characteristics of I-70 Marion County, IN 16 

Table 3.8 Maintenance of traffic for I-70 Marion County, IN 16 

Table 3.9 Summary of cost, safety, and mobility considerations for closures 17 

Table 4.1 Summary of the survey questions 18 

Table 4.2 Summary of survey questionnaire findings 24 

Table 4.3 KPI mean response scores 24 

Table 5.1 Scores and normalized scores of KPIs for MOT strategy consideration 25 

Table 5.2 Top five KPIs for projects in urban and rural areas 26 

Table 5.3 Priority of KPIs for projects in rural areas 26 

Table 6.1 Details of ramps and sections of interstates in rural area 32 

Table 6.2 Project characteristics of I-65 lane widening project in Seymour, IN 35 



      

    

                                        

                        

                    

              

                  

                    

                                

                

              

              

                    

                          

                    

                  

              

                      

                      

                        

                    

                        

                    

                  

                    

                                  

                          

                          

                          

                      

                        

                

                        

                        

                            

                                      
        

                          

                          

                      

                            

LIST OF FIGURES 

Figure Page 

Figure 1.1 Chart for the identification of a feasible work zone type (traffic maintained adjacent to the work area) 1 

Figure 2.1 Components involved in the calculation of travel delay cost 

Figure 6.12 Section VI, VII, and VIII of the editable documents (for pavement condition, bridge status and load rating, 

6 

Figure 2.2 Components involved in the calculation of VOC 7 

Figure 2.3 Input/Output (I/O) queuing diagram 8 

Figure 3.1 Detour routes for I-95 full closure 10 

Figure 3.2 Detour routes for the I-84 full closure 12 

Figure 3.3 Detour routes (left) and placement of detour signs (right) (DMS, trailblazing, and others) 14 

Figure 3.4 I-70 project location in Indianapolis 14 

Figure 4.1 Structure of the questionnaire 18 

Figure 4.2 Four groups of responses 19 

Figure 4.3 Reasons to not implement full/one direction closure 19 

Figure 4.4 Preference profile of respondents to crossover or full/one direction closure 20 

Figure 4.5 Advantages of full/one direction closure over crossovers 21 

Figure 4.6 Acceptable detour-induced excess time tolerance level 22 

Figure 4.7 Popular traffic simulation tools 22 

Figure 4.8 Spider-web diagram of the relative importance of KPIs 23 

Figure 4.9 Importance of stakeholders in the detour selection process 23 

Figure 5.1 List of INDOT’s editable document for traffic maintenance (MOT) 27 

Figure 5.2 Flowchart of decision to compare MOT strategies 27 

Figure 5.3 INDOT editable document: significant work zone impact determination worksheet 28 

Figure 5.4 INDOT editable document: crossover and runaround worksheet 29 

Figure 5.5 Comparison results of the MOT strategies 30 

Figure 6.1 Locations of interstate sections in rural areas 31 

Figure 6.2 Six exit/re-enter ramps in I-70 section 4 in Indiana and one ramp in Ohio 32 

Figure 6.3 Identified detour route on the eastbound of I-70 section 4 33 

Figure 6.4 Identified detour route on the westbound of I-70 section 4 33 

Figure 6.5 Typical highway capacity (unrestricted parallel route used as a detour) 34 

Figure 6.6 Capacity analysis results of I-70 section 4 eastbound 34 

Figure 6.7 Site-specific notes for detours on I-70 section 4 eastbound 35 

Figure 6.8 I-65 lane widening project map 36 

Figure 6.9 Potential detour routes for I-65 project in Seymour, IN 36 

Figure 6.10 Identified detour routes for I-65 project in Seymour, IN 37 

Figure 6.11 Duration of work and the added travel distance along with detours 37 

and structure ratings) 38 

Figure 6.13 Section IX of the editable document (vertical clearance on detour) 38 

Figure 6.14 Section X–A: Capacity of the detour in an existing condition 38 

Figure 6.15 Section X–B: Existing traffic volumes on detour legs 39 

Figure 6.16 Section X–C: Displaced traffic volumes from closed roadway to detour legs 39 



                          

                    

                    

Figure 6.17 Section X–D: Total traffic volumes on detour legs during construction 40 

Figure 6.18 Section XI: Other concerns for the detours 40 

Figure 6.19 Summary of findings from the editable documents 40 



        

     
         

               
               

           
                     

             
           

               
               

                 
               

       
             

                 
                 
             
               

               
               

               
              

                 
          

                 
             

               
             
     

                 
                 

                
               

               
             

               
               

     

           
             

           
               

                 
                 

                   
             

               
                 

                       
               

               
                     

               
               

                     
               

                 
                 
               

               
               

                 
                 

                                       
 

      

CHAPTER 1. INTRODUCTION 

1.1 Background and Problem Statement 

Maintenance of Traffic (MOT) at highway work zones 
is a transportation management activity that seeks to 
control traffic movements during construction projects 
in a manner that is economical and safe for road users 
and construction workers. The Indiana Department of 
Transportation (INDOT) uses various MOT strategies 
for road maintenance projects, as indicated in the 
agency’s design manual (INDOT, 2013). This includes a 
chart to identify feasible MOT strategies based on the 
job site conditions and constraints associated with a 
specific project (Figure 1.1). 

One of the commonly-used MOT strategies for 
highway work zones is the crossover design. With this 
strategy, it is relatively easier to manage work zone 
capacity constraints compared to any other MOT 
strategies such as off-site detours and alternate routing 
(Mallela & Sadasivam, 2011). Bham and Hicks (1998) 
investigated the effect of crossovers and partial lane 
closure based on different work zone conditions and 
capacities. Benekohal et al. (2010) developed a cross-
over model by estimating work zone capacity based on 
thirteen different traffic conditions. However, cross-
overs can be more expensive compared to other MOT 
strategies because it involves the construction of 
temporary lanes and traffic control devices such as 
signs and pavement markings, and temporary barrier 
walls (INDOT, 2013). 

Furthermore, crossover design can pose hazardous 
conditions to road users and construction workers 

because it requires drivers to shift lanes multiple times, 
decrease speeds frequently, and drive close to the job 
sites (Carrick et al., 2008). According to INDOT per-
sonnel and police reports, serious crash accidents have 
often offered at multiple crossover sites including the 
I-65 at Jackson and Bartholomew counties. Therefore, 
proper traffic controls need to be carefully developed 
and deployed to mitigate any potential safety risks 
associated with crossovers. 

Contractors, in particular, have expressed concerns 
about lane closures and backups where traffic merges 
at approaches to crossovers. These are critical to the 
road user safety and the safety of construction crews 
(Schneider, 2019; Yang et al., 2015). As part of decision 
criteria for evaluating the effectiveness of MOT 
strategies including crossovers, road user cost has been 
used. Also, several studies have used road user cost 
analysis as a basis, not only to evaluate the effects of the 
full lane closure and detour strategies (Adams, 2005; 
Antonucci et al., 2005; Mallela & Sadasivam, 2011; 
Yang et al., 2009) but also to minimize the total cost 
of projects including work zone traffic control under 
different site conditions (Bai et al., 2013; Borchardt 
et al., 2009; Jiang & Adeli, 2003; Qiao et al., 2019). 
Nemeth & Rouphail (1983) also suggested strategies for 
traffic control at freeway work sites. However, most of 
these studies had focused on freeways in urban areas 
where multiple detour options are available. Only one 
research study (Gallo et al., 2012) investigated detour 
plans in rural areas. They assessed the effectiveness 
of a hybrid strategy for detours electronic signage at 
the driving lane to increase the number of detouring 

Figure 1.1 Chart for the identification of a feasible work zone type (traffic maintained adjacent to the work area) (INDOT, 
2013). 

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2021/21 1 



        

                    
                

      

              
              

                    
                

                
                  

            
                  
                

                
                  

              
              

                
                      
                    
                    

                  
                

                
                

                
            

    

                    
                

                
            

                  
              

                
              

              
        

        

            
                  

                
            

                  
                

              
              

                
                

                
                

                
                

                    
              

            
                  

                
            

                    
                

              
                

      

                  
                

                      
    

                    
                  

                    
                    

                
    

      

                
              

                  
              

                
              

                
                    

                  
              

              
                  

                
                  

                
                      

            
  

        
    

                  
                    
              

                
              

                
              

                    
              

              
            

                
              
              

                  

        

vehicles and trucks were made to use the highway and 
cars were made to detour onto parallel roads. 

1.2 Research Needs 

With regard to rural interstate detouring, particularly 
outside of Indianapolis, INDOT has expressed a 
need for research that sheds light on the MOT issue. 
That way, the agency can make informed decisions 
regarding crossover versus closing in one direction with 
detour routes. A number of studies have investigated the 
advantages and disadvantages of various MOT strate-
gies; however, to date, no specific study provides results 
that can help INDOT’s traffic and design engineers 
make rural interstate decisions by comparing the direct 
and indirect benefits of crossovers and detours (full lane 
closures). Hence, INDOT seeks a guideline to prelimi-
narily identify appropriate locations and road segments 
of interstates where closing one direction or crossovers 
are feasible. The solution is not expected be a ‘‘one size 
fits all’’ but rather will be influenced by site conditions 
and the nature of the specific interstate segment in terms 
of the traffic volume and availability of detour routes 
of reasonable length and geometric characteristics. It is 
acknowledged that the final answer to this problem 
should be developed after duly accounting for the per-
spectives and concerns of the key stakeholders (the 
agency, road users, and the community). 

1.3 Objectives 

The main objectives of the study are to (1) document 
best practices that evaluate benefits of closing one 
direction of interstate in rural areas for maintaining 
maximum capacities of traffic volumes while consider-
ing constraints of each MOT strategy such as bridges, 
turning radius, signals, exit ramps and pedestrian 
crossing, (2) help INDOT district traffic and design 
engineers to implement the documented best practices, 
and (3) provide guidelines/framework to help INDOT 
engineers in decision making. 

1.4 Scope of Work 

This research examines the advantages and disad-
vantages of closing entirely one direction of traffic over 
traditional work zone techniques (such as partial lane 
closure through median crossover) from the perspec-
tives of the agency (e.g., INDOT and contractors), road 
users, and the community. The research (1) examined 
the alternative MOT strategies and best practices 
through an extensive literature review, (2) performed 
case studies to identify critical factors to investigate 
risk, benefit, and costs associated of selecting interstate 
detour routes, (3) conducted a survey questionnaire of 
agencies to validate the identified critical factors, and 
(4) identified rural interstate sections where closures are 
possible due to availability of alternative routes. This 
study focused on a single interstate corridor at a time. 
The study performed literature reviews, including the 

2002 INDOT-sponsored research study of the Hyper-
fix project in Indiana (Sinha et al., 2004), national 
surveys, and selected case studies with surveys and 
interviews to investigate best practices. Furthermore, 
this study developed a worksheet which can be used to 
help INDOT district traffic and design engineers in 
implementing the best practices. The documented best 
practices and the developed worksheet are designed to 
do the following. 

N Facilitate comparison of the safety, mobility, and cost 
benefits of closing one direction and of crossover. 

N Be implementable to projects in all districts in the State 
of Indiana. 

N Be applicable to interstate projects in rural areas (outside 
of I-465) with two-lane or four-lane detour route options. 

N Be in conformity with the existing design manual; and 

N Be capable of facilitating assessment of the options using 
multiple KPIs such as mobility, safety, cost, schedule, 
and quality. 

1.5 Report Organization 

This report consists of seven chapters. Chapter 1 
presents the research background and needs followed 
by the scope of work, and objectives. Chapter 2 sum-
marizes the literature review conducted, which include 
the federal and state work zone planning procedures, 
existing maintenance of traffic (MOT) strategies, and 
road user cost analysis methods. Chapter 3 describes 
the case studies of full road closure of interstate roads. 
In Chapter 4, the data collected and analyzed from 
questionnaire and interviews. Chapter 5 explains the 
framework and algorithm of the decision-making tool 
of closing one direction. Chapter 6 examines the MOT 
strategies that were designed for the I-65 widening 
project carried out in the Seymour District in Indiana 
based on the proposed framework. Chapter 7 concludes 
the report with a summary of the key results and the 
study’s limitations and recommendations for future 
research. 

CHAPTER 2. LITERATURE REVIEW 

2.1 Introduction 

The main purpose of the literature review is to 
identify KPIs and risk factors that have been used to 
compare the advantages and disadvantages of feasible 
MOT alternatives in Indiana and other states. The 
choice and implementation of an appropriate detour 
strategy based on the different critical criteria, e.g., 
presence of school zones, necessitates a comprehensive 
review of the current design manuals. In this regard, the 
Indiana Design Manual 2013, Chapter 503 (which 
introduces various MOT strategies for freeways) was 
reviewed. Also, INDOT’s 2017 Interstate Highway 
Congestion Policy (IN.gov, n.d.) has been studied to 
determine the conditions under which interstate route 
congestion occurs. These resources bring about an 
overview of the MOT alternatives and road user cost, 
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respectively. The capacity of work zones is one of the 
main factors that cause road delay, (and as a result, 
increased road user costs). The final subsection of this 
chapter introduces the strategies implemented by the 
various DOTs to estimate road capacity at work zones. 

2.2 Work Zone Planning Procedure and Strategies 

2.2.1 Introduction 

The Indiana Design Manual 2013 Chapter 503, 
Transportation Management Plan (TMP) presents an 
overall strategy to accommodate traffic during road 
work. In this plan, work zone safety is suggested on the 
basis of the Code of Federal Regulations (CFR) 23 
CFR 630 Subparts J and K by Federal Highway Admi-
nistration (FHWA). Policies for work zone safety and 
mobility are also accessible through the INDOT Work 
Zone Safety webpage. 

The TMP procedure, highway congestion policy 
(HCP), work zone capacity analysis, and traffic control 
strategies are presented in the following subsections. 

2.2.2 Transportation Management Plan Procedure 

The INDOT TMP is designed on the basis of project 
‘‘significance.’’ Projects are defined as either significant 
or non-significant in the TMP. According to this manual, 
all interstate system projects within the boundaries of 
a designated traffic management area that occupy a 
location for more than 3 days with either intermittent or 
continuous lane closures are considered significant. After 
confirming a project’s significance, the TMP team is 
responsible for deciding the transportation management 
strategy to be implemented for the project. As the plan 
becomes finalized, the TMP team prepares a report 
submitted with final tracings for inclusion in the project 
file. This report includes the Temporary Traffic Control 
Plan (TTCP), Transportation Operations Plan (TOP), 
Public Information Plan (PIP), and Maintenance of 
Traffic Plan (MTP) sheets. 

According to Chapter 503 of the Indiana Design 
Manual 2013, every highway project needs an MOT 
design. Typically, the MOT design is started as early as 
the project planning phase and completed at the end of 
the project, and even sometimes continues after the 
project completion until the traffic stabilizes. As recom-
mended by the Indiana Manual on Uniform Traffic 
Control Devices (IMUTCD), MOT designs should 
make provision for construction workers and road 
users, including persons with disabilities, in deference to 
the Americans with Disabilities Act of 1990 (ADA). 

A project on the public influences the type of Trans-
portation Management Plan to be selected and imple-
mented. Every TMP consists of a Temporary Traffic 
Control Plan (TTCP). However, Transportation Opera-
tions Plan (TOP) and Public Information Plan (PIP) may 
be required or encouraged depending on the impact on 
the public. Projects that have a significant impact require 

all three elements of a TMP (that is, TTCP, TOP, and 
PIP). Non-significant projects require only a TTCP, but a 
TOP and a PIP are encouraged. 

A significant project is defined as a project that 
creates consistent work zone impacts higher than what 
is considered acceptable based on INDOT policy and 
engineering assessment. Typically, all interstate projects 
within a designated Traffic Management Area and con-
tinue for more than 3 days with either intermittent or 
continuous lane closures are deemed significant. Other 
criteria influence the classification of a project as signi-
ficant. These may include but not limited to the following. 

1. New construction or major construction. 

2. A project with traffic volumes greater than 12,000 
AADT or 30,000 AADT for a two-lane highway and 
multilane highway, respectively. 

3. The project location, an urban versus suburban versus 
rural area. 

4. Existence of any need for alternate routes to be used due 
to highway capacity reduction. 

5. Significant adverse impact on local communities and 
businesses. 

6. Interstate projects that need an exception to the Inter-
state Highway Congestion Policy. 

Any other project that does not fit into the descrip-
tion of a significant project can be classified as a non-
significant project. Below is the list of areas/counties 
included in the Indiana traffic management area. 
Projects that are located at the following locations for 
more than 3 days are categorized as having a significant 
impact on the public. 

1. Cincinnati (all of Dearborn County). 

2. Evansville (all of Vanderburgh and Warrick counties). 

3. Fort Wayne (all of Allen County). 

4. Gary (all of Lake, La Porte, and Porter counties). 

5. Indianapolis (all of Marion, Boone, Hamilton, Hancock, 
Hendricks, Johnson, Madison, and Shelby counties). 

6. Louisville (all of Clark and Floyd counties). 

7. South Bend/Elkhart (all of St. Joseph and Elkhart counties). 

Factors that should be examined when deciding the 
viability of a full closure include the following. 

1. Availability of detour routes: Before a full closure would 
be considered viable, there has to be at least one detour 
route capable of accommodating the traffic from the 
closed road. The number of lanes should be checked, and 
the check should include the turning lanes and their 
capacities. 

2. Duration of project: If the construction project is for a 
short period, usually less than 3 days, then having a 
detour route would not be justified, particularly if the 
detour routes need some improvements before they can 
be used. 

3. Additional travel time and distance: The delays from 
detour routes should be within the acceptable/tolerable 
levels. Additional travel time and extra travel miles may 
cause road users’ frustrations. 

4. Access management: Full closures of highways, access 
to certain local businesses, residents, and schools might 
be cut off. This might affect the sources of income, 
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particularly for local businesses (e.g., how they would get 
their deliveries and how their customers would get to 
them). 

5. Location of project: This has to be considered because a 
complete closure in a rural area would differ from one in 
an urban area. For instance, there are several alternative 
detour routes available in an urban area, which makes it 
easier to go ahead with it, unlike rural areas. 

2.2.3 Highway Congestion Policy 

INDOT’s Interstate Highway Congestion Policy 
(IHCP) applies to all construction or maintenance 
activities that require the closure of (or restrictions to) 
one or more lanes on an interstate highway. IHCP also 
addresses shoulder closures. The policy is available at 
the IHCP webpage at https://www.in.gov/indot/safety/ 
work-zone-safety/interstate-highways-congestion-
policy/ (last accessed on December 30, 2020). The 
purpose of this policy is two-fold. First, the policy aims 
to schedule work activities outside of periods of peak 
demand for an Interstate highway to minimize road 
user delay, reduce the likelihood of end-of-queue 
crashes, and estimate the impacts such as appropriate 
mitigation measures may be taken. 

Where applicable, the policy is reviewed, and queu-
ing analysis is performed early during the project design 
stage and confirmed early in plan development. It is 
preferred to develop an MOT plan that complies with 
the pre-approved closure and restriction schedule(s) for 
the segment(s) involved. However, that may not always 
be feasible. Exceptions to the policy are considered on 
a project-by-project basis. Resources for documenting 
and submitting a policy exception request are available 
from the IHCP webpage under the heading Cover 
Letters and Exception Request Templates. Exception 
requests made during design should be submitted as 
soon as possible, but no later than 3 months before 
final tracings submittal. The approved IHCP Exception 
is typically uploaded to INDOT’s Electronic Records 
Management System (ERMS). The approved closure 
schedule and any additional conditions must be inclu-
ded in RSP 801-T-216, Lane Closures, and incorpo-
rated into the contract documents. 

For other policy exceptions, the required documen-
tation and approval varies by type of work, e.g., 
contract work in progress, permit work, ITS repair, and 
maintenance. In addition, the policy considers certain 
types of activities to be emergency repairs that do not 
need policy exceptions. 

The material available at the following appendices in 
the IHCP is insightful and provides detailed informa-
tion on specific projects and procedures (https://www. 
in.gov/indot/3383.htm as last accessed on December 30, 
2020). 

N Appendix A: Emergency and Urgent Repairs 

N Appendix B: Preapproved Interstate Closure and 
Restriction Times 

N Appendix C: Policy Exceptions 

N Appendix D: Traffic Measurement and Reporting 

2.2.4 Work Zone Capacity 

Travel delay, which is used in estimating the travel 
delay cost, is one of the key performance indices that 
influence the type of Maintenance of Traffic (MOT) 
alternative chosen for a work zone. The capacity of a 
work zone is the main factor that determines the road 
user delays, which is then expressed as a road user cost 
(specifically, the travel delay cost). The FHWA has 
funded several research projects to develop work zone 
modeling tools that are used to estimate the work 
zone capacity. The modeling tools used for estimating 
work zone capacity are selected based on five criteria: 
functionality, results, time, training, and cost. 

Generally, the different state transportation agencies 
use different programs, software, and spreadsheets to 
estimate this travel delay. The most basic one is the 
Highway Capacity Manual (HCM) software, which 
estimates the delays bases on the road capacities and 
the traffic volume. Other simulation programs, software, 
and spreadsheets used include QuickZone, Rutgers Inter-
active Lane Closure Application (RILCA), OkDOT) 
Capacity Spreadsheet and Synchro. NJDOT uses the 
Rutgers Interactive Lane Closure Application (RILCA) 
and QuickZone to plan short-term and long-term lane 
closures. Also, Ohio DOT, Wisconsin DOT, Washington 
DOT, Utah DOT, North Carolina DOT, Maryland 
SHA, CFLHD, and Pennsylvania DOT all use Quick 
Zone. Engineers are equipped with information on the 
acceptable lane closure hours from the work zone capa-
cities estimated by the appropriate modeling tool (Ozbay 
& Bartin, 2008). 

In general, when the estimated delay exceeds the 
acceptable/tolerable delay, this might lead to driver 
frustration. As a result, transportation agencies try to 
select the MOT strategy with the least delay. Also, 
agencies such as ALDOT believe in constructing work 
zones that discourage queue formations to ensure 
maximum capacity and minimum road user delays, 
but this approach is costly. Therefore, ALDOT does its 
lane closure analysis using the Oklahoma Department 
of Transportation (OkDOT)’s Capacity Spreadsheet 
(Batson et al., 2009). OkDOT practices typically involve 
lane narrowing to a greater extent than full-road 
closures because the available detour routes (in the case 
of full-closure) add more delay time compared to lane 
narrowing. 

2.2.5 Traffic Control Strategies 

The traffic control strategies that are provided in 
the Indiana Design Manual 2013 are (1) complete road 
closure with detour; (2) lane closure on a multi-lane 
highway; (3) lane closure on a two-lane road; (4) lane 
shift; (5) median crossover; (6) split median crossover; 
(7) runaround (road closure with diversion); (8) run-
around which may involve construction of a temporary 
bridge; (9) shoulder work with lane constriction; and 
(10) temporary road closure. Among these options, the 
present study focuses mainly on the first (complete road 
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closure with detour) and the fifth (median crossover) 
to determine the conditions under which each option 
should be chosen. 

The first option, complete road closure with detour, 
involves assigning detour routes. This is a desirable and 
feasible option where access to properties on the closed 
route can be maintained and where there is unused 
capacity on roads that comprise an alternative route, 
or the alternative route can be modified/improved 
to accommodate additional traffic. This is important 
because, in some cases, improvements or modifica-
tions on the detour route might be necessary. These 
improvements/modifications include signal phasing 
adjustments, on-street parking prohibition, turn move-
ment prohibition, posted speed limit alteration, tem-
porary widening for turn lanes, temporary signalization 
in intersections, reversible lane installation, and pave-
ment replacement. Requests for interstate main line 
closures (full-closure) require FHWA Indiana Division 
Administrator approval. 

The fifth option, i.e., median crossover, involves 
routing all of one direction of the traffic stream across 
the median to the opposite traffic lanes. This applica-
tion may also incorporate a shoulder or lane shift to 
maintain the same number of lanes. Examples of 
median crossovers are provided in the Indiana Manual 
on Uniform Traffic Control (IMUTCD), Chapter 6H. 
For an interstate route or a divided highway, trans-
ferring traffic from a divided facility to two-way 
operations on one roadway should be used only if 
one or more of the following conditions are satisfied: 
(1) crossover is allowed by the Interstate High-
way Congestion Policy (IHCP), or an exception is 
possible; (2) an alternate route is unavailable/ not cost-
effective for the interstate, and (3) pavement and 
shoulder structures can accommodate traffic in their 
existing state or be reasonably upgraded to do so. 
Factors that must be checked and considered by 
INDOT engineers in evaluating the viability of each 
of the strategies mentioned above are explained in 
Section 2.05(02) of the Indiana Design Manual 2013, 
Chapter 503. 

Complete closure of a segment may be the best 
alternative where other freeways are available for 
detouring to increase drivers/workers’ safety by redu-
cing the interaction between them. However, traffic 
control strategies for rural interstate projects without 
alternate interstate or freeway routes should start with a 
crossover or runaround. If this is not viable, then the 
traffic is maintained adjacent to the work area. 

Comprehensive analysis is submitted to FHWA 
Divisional Office as a process for a request of closure. 
It is required that such analysis should be aligned with 
FHWA’s requirement as stated in Law 23 CFR 658. 
This federal law requires all the vehicles covered under 
the law to be able to travel on the National Network 
at acceptable conditions as approved by FHWA. The 
following steps are suggested for application: (1) 
analysis of the impact on interstate commerce, (2) 
analysis and recommendation of any alternative routes 

that can safely accommodate commercial motor 
vehicles of the dimensions and configurations described 
in CFR658.13 and CFR658.15 and serve the area in 
which such segment is located, and (3) evidence of 
consultation with the local governments in which the 
segment is located as well as the Governor or the 
Governor’s authorized representative of any adjacent 
State that might be directly affected by such deletion or 
restriction. 

2.3 Work Zone Impact on the Motorists and Workers 

2.3.1 Introduction 

Due to the significant impact of work zones on the 
road users and workers, the necessity of considering 
these two aspects is undeniable. According to the 
Indiana Design Manual 2013, Chapter 503, an analysis 
of the impact on the motorists and workers in work 
zones should be performed. In the first step, the 
project’s significance should be determined, and in case 
the significance is not apparent, queuing analysis and 
traffic impact should be performed. Therefore, in this 
chapter, road user cost estimation and queueing 
analysis are discussed to provide the reader a general 
understanding of these two concepts and their compu-
tations. 

2.3.2 Road User Cost Estimation 

User costs are estimated to analyze the advantages/ 
disadvantages of the traffic control strategies for an 
interstate project. There may be more than one option 
that addresses the problem of work zone traffic 
congestion during construction. As such, the benefits 
and costs of each option should be compared against 
other factors such as constructability, construction 
time, construction cost, and motorists/worker safety 
to determine the most appropriate option. This user 
cost analysis is also a guide for establishing an 
incentive/disincentive clause amount (to which 
INDOT imposes a cap). 

With the aim of road closure viability assessment, 
two main aspects should be evaluated: (1) the route’s 
ability to safely accommodate commercial vehicles 
assessed and (2) the added travel time (delay) along 
the detour, which leads to an increase in road user cost. 
Therefore, in estimating the detour cost based on 
Indiana Design Manual 2013, Chapter 503, the follow-
ing should be calculated. 

N Detour User Cost 5 ((Cost in Lost Time) + (Cost in 
Extra Distance Traveled)). 

N Cost of Lost Time 5 (No. of Vehicles Detoured) 6 
(Increase in Travel Time per Vehicle) 6 (Value of 
Motorist Time). 

N Increase in Travel Time 5 (Length of Detour / Average 

Detour Travel Speed) – (Length of Work Zone / Average 

Travel Speed through Work Zone). 
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N Cost in Extra Travel Distance 5 (No. of Vehicles value of time, that is, the unit cost of time ($/hr) of travel 
Detoured) 6 (Net Increase in Length of Travel) 6 time, is also estimated for the individual road users. 
(Vehicle Operating Expense). 

Where the net increase in length of travel distance is the 

difference between the detour and non-detour distances. 

The FHWA report on road user cost (Mallela & 
Sadasivam, 2011) throws light on road user cost 
analysis for the work zone. It defines road user delay 
cost as any extra cost incurred by the road users and the 
community during ongoing construction work. These 
costs include user delay costs due to additional travel 
time, vehicle operating costs (VOC), and crash costs. 
These road user costs are discussed further in this 
section. Other costs cannot be easily monetized and 
might be considered qualitatively, such as noise, local 
business impacts, and inconvenience to the local com-
munity. The evaluated mobility, safety, environmental, 
business, and local community impacts associated with 
the work zone serve as the basis for the road user cost 
computation. At every phase of the project develop-
ment process, the road user cost needs to be computed 
from the planning phase right to the construction/imp-
lementation phase. The following key steps constitute 
the road-user cost analysis process for the work zone. 

1. Collect data for work zone impact assessment. 

2. Estimate the impacts associated with the work zone. 

3. Calculate the unit costs related to each impact type. 

4. Estimate the road-user cost components, considering the 

specific project. 

1. Travel Delay Costs. Travel delay costs are esti-
mated by calculating the additional delay caused by the 
work zone activities and the average value of time. The 
delays are estimated for personal travel, business travel, 
truck travel, and freight inventory. Also, the average 

The Value of Time (VOT) considers the lost wages 
and lost free time. The US Department of Transpor-
tation (USDOT) estimates this value to be anywhere 
from $9 to $30 per hour per vehicle (varies based on 
local trips vs. intercity travel, personal vs. business). 
Values of time have been proposed in various research 
reports and journal papers. An average value of $16 per 
hour per vehicle is used in this study. Moreover, Vehicle 
Operating Expense (VOE) includes maintenance, 
repairs, insurance, fuel, registrations, licenses, inspec-
tions, parking, and tolls (these standard amounts do 
not include personal property taxes) costs. The most 
recent IRS Standard Mileage Rates, $0.575 per mile for 
2020, should be used. The final calculation for travel 
delay costs is the addition of VOT and VOE. 

Figure 2.1 illustrates the components involved in 
calculating travel delay costs. 

2. Vehicle Operating Costs (VOC). Vehicle operating 
costs are the expenses incurred by road users due to 
vehicle usage. VOCs vary based on the degree of vehicle 
use and also depend on mileage. It includes all running 
costs associated with the vehicle’s operation, such 
as fuel, tire, and oil. It excludes fixed costs such as 
insurance and financing. VOC can be estimated based 
on the following components. 

N Fuel consumption 

N Engine-oil changes 
N Tire-wear 
N Repair and maintenance 

N Mileage-related depreciation 

Figure 2.2 shows the components involved in the 
calculation of VOC. 

Figure 2.1 Components involved in the calculation of travel delay cost (Mallela & Sadasivam, 2011). 

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2021/21 6 



�
� � �

Figure 2.2 Components involved in the calculation of VOC (Mallela & Sadasivam, 2011). 

3. Crash Cost. Crash costs are estimated based on the 
expected change in crash rates due to the work zone 
activities. The associated crash-related elements for 
road-user costs include the following. 

N Crash rate and frequency at work zones: Crash rate 
represents the number of crashes observed along a road 
segment during the work zone activities and normalized 
to the roadway segment length and traffic volume over 
the same period. The crash rate normalizes the number of 
crashes based on the length of the road segment and time 
(typically in years) only. 

A 106 

CR~ ðEq: 2:1Þ 
T L AADT 365 

Where, 
CR 5 number of crashes per million vehicle miles of 
travel (crash rate). 
A 5 average number of crashes along the roadway 
segment for the analysis period. 
T 5 duration of the analysis period (years). 
L 5 length of the roadway segment being considered 
(miles). 
AADT 5 annual average daily traffic (in both direc-
tions). 

N Crash severity rating: This refers to the extent of injury 
associated with a crash. Crashes can be classified under 
the following categories in terms of severity. 

# Fatal crash: a crash in which there is at least one death 
within a certain period following the crash. 

# Injury crash: this is a non-fatal crash that typically 
only involves bodily injuries. 

# Property damage only (PDO): crashes that cause 
damage to only properties and do not involve bodily 
injury or death. 

N The unit cost of crashes involves two types of cost: 
human capital cost and total costs. The human capital 
cost covers costs directly related to the accident, such as 
property damage, medical care, compensations, and legal 
costs. In comparison, the total cost has to do with 
intangible costs such as physical and mental suffering, 
diminished quality of life, and permanent disfigurement. 

For projects that utilize a complete closure with 
detour, an analysis may be needed to select the best 

detour route(s) when more than one viable route is 
available. This analysis may involve only a simple 
calculation to estimate the additional travel time. The 
Highway Capacity Manual and associated Highway 
Capacity Software (HCS) may be used to estimate 
travel times for various roadway types. For projects 
that utilize a crossover or runaround, a traffic impact 
analysis may be needed to determine the number of 
lanes that need to be maintained in each direction of 
travel to eliminate or reduce delay. 

2.3.3 Queueing Analysis 

Queueing is the study of traffic where demand 
exceeds capacity. Queues can be formed in several 
common conditions, e.g., bottlenecks, stop signs, 
behind the red lights, and work zones. Delay for every 
individual vehicle can be obtained via the arrival/ 
departure rate pair data. Using the Input/Output (I/O) 
queueing diagram (Figure 2.3), it is possible to calculate 
the delay for every individual vehicle as follows. 

N The delay of the i th vehicle is time of departure - time of 
arrival (t2 � t1). Total delay is the sum of the delays of 
each vehicle, which is the area in the triangle between the 
arrival (A(t)) and departure (D(t)) curves. 

In practice, queue estimation is done by using 
specific software and manuals. In this domain, Quick-
Zone 2.0 is acceptable. However, INDOT Queuing 
Analysis Tool (QAT) is the preferred method for 
estimating queues for exception requests to the IHCP. 
This tool can estimate the vehicular capacity through a 
work zone and calculate the queue length. With concur-
rence from the Work Zone Safety Office, Vissim and 
Synchro may also be used to support IHCP exception 
requests. 

Regardless of the program used for the queuing 
analysis, diversions are not included in the primary 
analysis for exception requests. However, diversion 
estimation and its effect on the queue can be submitted 
by the INDOT engineer as a supplemental analysis. 
This may be the case, particularly in urban areas, as 
drivers often have the opportunity to divert as they 
become familiar with the work zone. The Work Zone 
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Figure 2.3 Input/Output (I/O) queuing diagram. 

TABLE 2.1 
Queuing analysis and its application 

Queuing Analysis Application 

Reduction in capacity and any resulting queuing 

Reduction in capacity and corresponding Level of Service (LOS) 

Queue length 

Reduced lane/shoulder widths on a freeway 

Reduced lane/shoulder widths on a non-freeway 

The initial location of portable transverse rumble strips when used for the 

back of queue warning 

TABLE 2.2 
Mitigation strategies 

1 Restricting construction operations to off-peak traffic-volume hours or nighttime hours 

2 Closing a ramp 

3 Using alternate routes 

4 Developing public relations strategies; or temporary widening for an extra lane or roadway capacity 

Safety Office, the LPA, or the MPO may also guide how 
traffic is expected to respond to restricted conditions. 

The outputs of queue estimation and detour cost 
evaluation serve as inputs for user cost evaluation. The 
outputs provide the user with the expected queue length 
and estimated user costs based on the type of lane 
closure, traffic volume, time schedules, and other inputs. 

Table 2.1 presents examples of queuing analysis appli-
cations. For interstate projects, the maximum queue 
length and daily user cost should be estimated. The 
results of this analysis should be included with the 
proposed TMP and should be used to determine 
whether one or more of the mitigation strategies are 
practical. Table 2.2 presents the mitigation strategies. 

In queueing analysis procedure for work zones, the 
following input and default values should be inserted 
as shown in Table 2.3. Indiana Design Manual 2013, 
Chapter 503 presents additional details and informa-
tion on the practical aspects of queuing analysis. 

2.4 Summary of the Chapter 

This chapter summarizes the literature review on 
work zone planning procedures and strategies and work 
zone impact on motorists and workers. The work zone 
planning discussed the transportation management 
plan, the highway congestion policy, the capacity of a 
work zone, and the traffic control strategies. 

In roadway construction in Indiana, INDOT typi-
cally plans project work zones using the procedures and 
guidelines stated in these three documents, Indiana 
Design Manual 2013, Chapter 503, Interstate Highway 
Congestion Policy 2017, and Indiana Manual on Uni-
form Traffic Control Devices (IMUTCD). The planning 
procedure begins with Transportation Management 
Plan (TMP) that includes a Temporary Traffic Control 
Plan (TTCP), a requirement for every project. Then, 
depending on the level of impact of the construction on 
the public, a Transportation Operations Plan (TOP) 
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TABLE 2.3 
Practical aspects of queuing analysis 

Input Default values 

Lane-closure configuration Cost update factor 

Schedule of work activities Percentage of trucks 

Traffic volume approaching the segment Speed and volume at various points on a speed-volume curve 

– The capacity of a lane in the work zone 

– Maximum acceptable delay to the motorist 

– Critical length of queue 

and a Public Information Plan (PIP) may be encour-
aged or required. Also, the viability of a full-closure 
was discussed in this chapter. All these are done using 
the highway congestion policy as a guideline, and 
eventually, one of the traffic strategies is selected as the 
best alternative. 

The work zone impact on motorists’ subsection 
covers road user cost estimation and queueing analysis. 
The road user cost is determined by travel delay cost, 
vehicle operating cost, safety cost, and other related 
factors. The main aspect of focus was the travel delay 
cost related to the capacity of the work zone based on 
the delay (additional travel time) caused by the work 
activities. This same congestion problem linked to work 
zone activities can lead to queuing of vehicles. 
INDOT’s IHCP has clearly stated acceptable queue 
lengths and duration. To summarize, IHCP indicates 
repair work is temporarily suspended if safe to do so if 
queue length increases over 1.5 miles. Hence a queuing 
analysis has to be carried out. 

The next chapter is dedicated to case studies and 
examines actual road projects where full closure of an 
interstate was carried out. In this regard, four road 
projects from different states were identified. 

CHAPTER 3. CASE STUDIES OF FULL CLOSURE 
OF INTERSTATE 

3.1 Introduction 

This study performed case studies on implemented 
MOT designs and alternatives of closing one direction 
of highways in the US to validate the identified KPIs, 
develop analysis metrics, and document best practices, 
including lessons learned, constraints, and challenges. 
The case studies helped to investigate the following. 

1. Types of projects that include crossover and detour plans 

for bridge maintenance or pavement rehabilitation. 

2. How and why the locations of crossovers and detour 

routes were selected. 

3. Initial project costs and road user costs of the selected 

designs and alternatives. 

4. Safety concerns from both drivers and workers perspec-

tives and any accidents reported. 

5. Issues and challenges with regard to public acceptance. 

3.2 Case Studies of Full Closure 

Of the case studies identified, some involved urban 
interstate roads as the research team had difficulty 
finding examples of rural interstate roads where 
agencies had performed a full road closure in one 
direction. This can be attributed to rural interstate 
roads not having as many suitable detour routes as 
urban interstate roads. The following is the list of case 
studies discussed. 

N I-95 in Wilmington, Delaware 

N I-84 Banfield Freeway, Oregon 

N I-65 (Emergency Closure) in Lafayette, Indiana 

N I-70 in Indianapolis, Indiana 

3.2.1 I-95 in Wilmington, Delaware 

3.2.1.1 Introduction. The northeastern corridor is 
connected to the southern states by I-95 that passes 
through Delaware. This highway transports a sub-
stantial amount of passenger cars and truck traffic. In 
the year 2000, there was a major construction project on 
this route. The interstate road was over 30 years old 
and had experienced little maintenance in the years 
following up to the construction. The deterioration was 
severe due to increased loading caused by population 
growth along the Northeastern coast. The project 
involved rehabilitation of pavement, bridges, drainage 
system, lighting and safety features. It also included 
repair works on ten (10) interchange ramps. The project 
employed an MOT strategy that used full road closure 
of the I-95 route and provided I-495 as the detour route, 
as shown in Figure 3.1. Further details of the project are 
provided in Tables 3.1 and 3.2. 

3.2.1.2 ‘‘The five elements of mobility.’’ In the I-95 
Wilmington, Delaware project, the Delaware Depart-
ment of Transportation (DelDOT) decided to use a 
transportation management plan titled The Five 
Elements of Mobility, discussed below. However, the 
fifth element relates to ‘‘Traveling together,’’ which is 
relevant to the present study, which focuses on rural 
interstates. The elements and their focus areas are listed 
as follows. 
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Figure 3.1 Detour routes for I-95 full closure. 

TABLE 3.1 
Project characteristics of I-95 full closure 

Project Title I-95 Wilmington, Delaware 

Location Wilmington, Delaware 

Route Closed I-95 (4-lanes) 

Detour Route I-495 (6-lanes) 

Length 6.1 miles (24.4 lane miles) 

ADT 100,000 

% Trucks 11% 

Scope of Work Rehabilitation of pavement, bridges, drainage, lighting, and safety features, as well as 10 interchange ramps 

Project Cost $23.5 million 

Duration 185 calendar days (April to October 2000) 

User Delay Cost $88,000/day 

Reason for Full Closure Expedite construction process and lessen the impact of rehabilitation on travelers 

Capital Improvement Program (CIP) Coordi-
nation. This was a 6-year program that was put in 
place to coordinate projects that were already taking 
place on alternate routes before the start of the I-95 
construction. DelDOT ensured that I-95 traffic was not 
diverted to roads that were already stretched at capacity 
due to concurrent road constructions. Scheduling and 
bundling of projects were the keys to smooth traffic 
management. Also, funds were provided to speed up 
work on some projects to ensure early completion. 

Integrated Transportation Management Syste.m. 
The Traffic Management Center (TMC) was the 
headquarters for managing all traffic-related matters. 
Equipment such as cameras, detection devices, change-
able message signs, and counting programs were 
deployed to improve traffic flows. Also, the use of the 
ITS application facilitated the monitoring of traffic 

flow. The TMC also adjusted traffic signals based on 
the information sent to them. 

Public Information. With the anticipated impact of 
this project, the public information began 2 years 
before implementing the project. DelDOT created a 
cartoon character known as the ‘‘Traffic Creep’’ to 
create more awareness by developing games with that 
character and avoiding this Traffic Creep by using the 
detours provided. In addition, a new radio station was 
launched to ensure the widespread and constant 
distribution of traffic information on a 24-hour basis. 

Transportation Management Improvement Pro-
jects. Road improvements were carried out before 
the construction to address congestion issues on the 
local routes. The road improvements included addi-
tional turning lanes, redesigning curb and pedestrian, 
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TABLE 3.2 
Maintenance of traffic for I-95 full closure 

MOT Strategy The interstate was shut down completely, one direction at a time. 

Project Details DelDOT used rubblization to save time. 

Use of asphalt to eliminate cure time. 

Incentive Package Project divided into 4 phases, each phase with a $25,000 per day bonus or penalty for up to 10 days before or after 

completion. 

Planning 1. The planning phase of the project began 4 years before the construction. There was a partnership with stakeholder. 

A Transportation Management Plan (TMP) titled The Five Elements of Mobility was developed. This TMP is comprised 

of the following. 

a. Public information 

b. Transportation Management Improvement (TMI) projects 

c. Integrated Transportation Management Systems (ITMS) 

d. Traveling together 

e. Capital Improvement Program (CIP) coordination) 

MOT Planning Capacity improvements were made on alternative routes and intersections, such as sequencing lights, adding turn lane 

capacity, and improving ramps. 

Traffic Impacts AADT of approximately 36,000 (25% of capacity). Level of Service (LOS) for I-95 and I-495 was D (approaching unstable 

flow) and A/B (reasonable free flow) respectively before the construction. LOS of I-495 dropped to C (with interchanges 

causing a majority of delay). 

Benefits/Impacts/KPIs 1. Project duration reduced from 2 years to 185 days. 

2. Safety of workers and travelers. 75% reduction in traveler and worker exposure. 

3. MOT cost reduced from 10% to 2%, but factoring the TMP, full closure was more expensive; improvement to alternate 

routes contributed to cost. 

4. Pavement built to highest standards, smoother surface, and quieter ride. 

5. No noticeable increase in crashes. 

6. Public sentiment was positive. 

7. Congestion mitigation initiatives are permanent. 

Lessons Learned 1. Prequalification of contractors was critical to the project success. 

2. Beginning public outreach 2 years before project implementation. 

3. Stakeholder support/buy-in (project personnel familiar with technical aspects of the projects were able to persuade and 

connect with the public better compared to external spokespersons). 

4. Early involvement of the construction group during planning and design. 

enhancing bus stop designs, emergency access ramps, 
and new interstate access connections. 

3.2.2 I-84 Banfield Freeway in Portland, Oregon 

3.2.2.1 Introduction. The road construction project 
on I-84, also known as Banfield Freeway, was imple-
mented on two consecutive weekends on August 2 to 5 
and August 9 to 12, 2002. The Oregon Department 
of Transportation (ODOT) designed the construction 
schedule earlier to the construction season in 2002, 
instead of the original schedule in 2005. The main 
reason for this schedule advance was to avoid or elimi-
nate severe rutting on all lanes caused by age, heavy 
vehicle use, and studded tires. The rut contributed to a 
severe hydroplaning hazard, and the objective of the 
project was to increase road safety by asphalt paving, 
durable striping, replacement of three miles of 36-inch 
median barrier, and adjustments to more than 250 
inlets and manholes embedded in the roadway. See 
Figure 3.2 for the detour routes of the I-84 closure. 
Table 3.3 and Table 3.4 provide further details about 

the project characteristics and rationale for MOT 
planning. 

3.2.2.2 Elements of mobility 

Traffic Management. Traffic modeling was used to 
‘‘evaluate the overall traffic patterns and changes in 
traffic patterns with the directional closure on the I-84 
freeway.’’ This evaluation determined the impact on all 
major routes likely to carry the traffic diverted from 
I-84. ODOT also needed to identify mitigation mea-
sures that could be implemented to maintain proper 
traffic flow in the area. 

1. Traffic conditions were analyzed in July before begin-
ning the project. As a result, ODOT projected ‘‘before,’’ 
‘‘during,’’ and ‘‘net change’’ in weekend peak period 
traffic on all routes in the corridor. 

2. ODOT used the EMME/2 traffic assignment model 2 to 
assess traffic conditions, with peak-period traffic volumes 
as to the base condition. 

3. An assignment showing traffic volumes in the work area 
for both eastbound and westbound traffic was prepared. 
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In addition, a ‘‘difference’’ assignment was developed to 

represent the net change in traffic on all alternate routes. 

4. Five major routes were identified as receiving most traffic 

diversion in both directions during a full closure. 

5. The EMME/2 model and existing traffic counts esti-

mated that traffic resulting from the I-84 closure could 

increase as much as 500 to 700 vehicles per hour (vph) 

on each of these primary routes receiving the diverted 

traffic. In addition, other routes were expected to increase 

Figure 3.2 Detour routes for the I-84 full closure. 

TABLE 3.3 
Project characteristics of I-84 full closure 

between 100 and 500 vph. These increased levels were 
comparable to existing weekday peak-period traffic levels. 
Therefore, signals on the alternate routes were set to 
weekday peak-period settings during the closures to 
accommodate the increased demand. 

6. ODOT also developed several scenarios for the I-84 
closure that included impacts on and resulting from 
possible I-5 closures for roadwork. Initial analysis 
showed ODOT that any simultaneous closures on the 
two roads should only be directional closures to maintain 
adequate traffic flow. 

7. Based on subsequent analysis, ODOT concluded that 
eastbound I-84 could be closed during a southbound I-5 
closure, and a westbound I-84 closure could occur with 
an I-5 northbound closure, with manageable impacts to 
area traffic. 

Considered Stakeholders. The potential stake-
holders that were considered in the project were the 
following. 

N Emergency services 
N Police 
N Hospitals 
N Schools 
N Residents/commuters 
N Public/citizen associations or groups 
N Local businesses 
N Port of Portland 
N City of Portland 
N Tri-met 
N Oregon trucking firms 
N Portland-metro cab companies 
N Tourism bureaus 
N Travel agents 
N Special event planners 
N The contractor working on I-5 

3.2.2.3 Lessons learned from the implementation of the 
full road closure on I-84 

1. Cost-benefit: Due to the shorter project duration, the 
additional cost of repair and rehabilitation of the official 
detour route was minimal and could accommodate the 
additional traffic flow. However, the availability of multi-
ple alternatives made it possible to compare and assign the 

Project Title I-84 Banfield Freeway 

Location Portland, Oregon 

Route Closed I-84 (6-lanes roadway, 3-lanes each) 

Detour Route 5 routes 

Length 33 lane-miles 

ADT 180,000 

% Trucks 7% 

Scope of Work Asphalt paving, durable striping, replacement of three miles of 36-inch median barrier, and adjustments to 

more than 250 inlets and manholes imbedded in the roadway 

Project Cost $5 million 

Duration Two weekends (August 2 to August 5, and August 9 to August 12, 2002) 

Reason for Full Closure Avoid the hazard of hydroplaning for motorists traveling on the interstate 

12 Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2021/21 



  
       

                      

                  

          

             
               
           
    
     
    
     
   
          

                    
                

       

                     
                

                     
                  

       

                         
          

                 
              

                

                  
                

        

  
       

                      

                  

          

             
               
           
    
     
    
     
   
          

                    
                

       

                     
                

                     
                  

       

                         
          

                 
              

                

                  
                

                  
                    

            
                    

                    
                  

              
                

                    
                    

                
                      

              

          

              
                      

                
                

            
                    

              
              

              
                

          

            
                  

                
              
                  

                  
              

            
                

          

          

                
              

                  
          

        

TABLE 3.4 
Maintenance of traffic for I-84 full closure 

MOT Strategy The paving portion of the project was carried out under full closure (one direction at a time) over two weekends. 

Project Details Asphalt paving, durable striping, 4 miles of 36-inch median barrier, adjustment of more than 250 inlets. 

Incentive Package There was no incentive package in this project. 

Planning MOT planning: coordination with other agencies that would be affected; public outreach. 

1. Personal telephone calls and direct mail to homes and businesses located in the corridor 

2. Direct mail to taxi companies, tourism bureaus, and travel agents 

3. Drive-time radio ads 

4. Freeway variable message signs 

5. A project website 

6. A telephone information line 

7. Media alerts/events 

8. An information kiosk at a large local shopping mall 

MOT Planning The signals on the alternate routes were set to weekday peak-period settings during the closures to accommodate the 

increased demand; ODOT also developed several scenarios for the I-84 closure that included impacts on and 

resulting from possible I-5 closures for roadwork. 

Traffic Impacts Traffic data showed that the traffic volumes on Saturday and Sunday were approximately 80% and 75% of a typical 

weekday, respectively. The EMME/2 model and existing traffic counts estimated that traffic resulting from the I-84 

closure could increase as much as 500 to 700 vehicles per hour (vph) on each of these primary routes receiving the 

diverted traffic. In addition, other routes were expected to increase between 100 and 500 vph. These increased levels 

were comparable to existing weekday peak-period traffic. 

Benefits/ Impacts/KPIs 1. Duration reduced from 32 days to 4.7 days due to the implementation of full closure. As a result, the work which was 

distributed over the weekends could be performed in one go. 

2. Budget saved (approximately $101,000) due to the shorter duration of the project—there were no additional costs 

involved in repair and rehabilitation of the detour route to accommodate the additional traffic. 

3. A smoother ride was achieved, and safety increased because of the elimination of traffic-workers interaction. 

Lessons Learned 1. The availability of alternate routes is critical to the success of a full road closure. 

2. An agreement with the contractor on construction vehicle speeds within the work zone is necessary. 

best detour route. This offset the additional costs involved 
in designing a crossover and allowed for a shorter project 
duration, which lowered the overall cost. 

2. Mobility and safety benefit: Road users could shift swiftly 
through the detour route, making it easier for the workers 
and construction vehicles to work on the project site. 
Therefore, the KPI ‘‘contractor concerns’’ were satisfied 
with implementing full closure as the MOT strategy. 

3. Traffic control: With clear roadways due to the elimination 
of normal road user traffic on the closed road, the con-
struction workers may be tempted to operate construction 
vehicles at high speeds that could pose a hazard to other 
construction personnel working on the closed roadway. 

3.2.3 I-65 in Lafayette, Indiana 

3.2.3.1 Introduction. A 37-mile stretch of northbound 
I-65 was closed on August 7, 2015, in the interest of 
safety after construction crews worked to widen and 
rehabilitate the interstate between State Road 25 and 
SR 38 Tippecanoe County detected movement (settle-
ment) in a supporting pier under the I-65 bridge over 
Wildcat Creek. Figure 3.3 provides additional details 
about the deployed detour route. Detailed project 

characteristics and the rationale behind MOT planning 
are explained in Table 3.5 and Table 3.6. 

3.2.4 I-70 in Central Indiana 

3.2.4.1 Introduction. Several projects that included 
full road closure were implemented on I-70 west of 
downtown Indianapolis in different years. In July 2019, 
INDOT had major construction work scheduled in 
Marion County during the week and on the weekend. 
As such, weekend road closures that included I-70 were 
considered. Figure 3.4 provides the exact project loca-
tion. Detailed project characteristics and supporting 
reasons for MOT planning process are provided in 
Table 3.7 and Table 3.8. 

3.3 Summary of Case Studies 

Based on the observations made during the case 
studies, review of design manuals, and traffic manage-
ment plans, Table 3.9 provides an overview of the 
practices which are worth emulating. 
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Figure 3.3 Detour routes (left) and placement of detour signs (right) (DMS, trailblazing, and others) (McNamara et al., 2015). 

TABLE 3.5 
Project characteristics of I-65 Lafayette, IN 

Project Title I-65 Lafayette, Indiana (emergency closure) 

Location Lafayette, Indiana 

Route Closed Interstate 65 section between SR 25 and SR 38 

Detour Route I-65 northbound traffic was detoured onto US 52, SR 28, and US 231 (these routes were selected because 

the other possible routes had construction work ongoing and had a reduced capacity, so they could not 

take the extra traffic from the I-65 closure) 

Length of I-65 37 miles 

Length of Detour 62 miles 

ADT 24,000 

% Trucks 40% 

Scope of Work To correct the settlement in the supporting pier under the I-65 bridge over Wildcat Creek 

Duration Approximately 31 days 

Additional Length and Delay From the detour routes, an extra 9 miles was added to the original route length, which contributed to an 

additional 25 minutes of travel time 

Reason for Full Closure The southbound bridge was too narrow to support bidirectional traffic. Cross over was not used because 

they could not get the barrier walls on time, and the cost involved was high 

Figure 3.4 I-70 project location in Indianapolis. 
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TABLE 3.6 
Maintenance of traffic for I-65 Lafayette, IN 

MOT Strategy The interstate was shut down completely in one direction (northbound). 

Project Details Geotechnical construction crews installed micro piles, high-strength, small-diameter steel casings with rods and 
grout, through the footers of the existing center pier and deep into the soil to provide a long-term solution. 

Planning It was an emergency closure. As a result, there was not much time for planning. 

Traffic Management 1. The detour over US 52, SR 28, and US 231 maximizes four-lane roads and minimizes traffic signals. To 
improve traffic flow on the detour, INDOT. 

2. Deployed 15 dynamic message signs, and 40 trailblazing signs were marking the direction of the detour, and 
19 other signs, including warning signs for traffic lights and work zones. INDOT mounted the dynamic 
message signs as far south as the Louisville metro area. 

3. To address queuing issues, INDOT changed a four-way stop to a two-way stop at US 231 and SR 18 
intersection. 

4. To address capacity bottlenecks, INDOT constructed three temporary traffic signals. They initially installed 
two on US 52 at the intersection with SR 28 and SR 28 at US 231, then later on installed the third one on US 
52 at SR 47. 

5. INDOT installed cellular modems and deployed new timing plans to synchronize the traffic signals by 
retiming the signals on US 231 to prioritize the detour traffic. 

6. Collaboration with other local agencies such as public safety officials and Purdue University to ensure a 
smooth traffic management. 

7. Removed the stop sign for US 231 traffic at State Road 18 in White County. 
8. Suspended construction where the detour rejoins I-65 in White County. 
9. Continuous monitoring of traffic flow and adjusted US 231 signal timings. 
10. INDOT pulled back barrels and barricades to the greatest extent possible on three other routes undergoing 

construction to help maintain maximum traffic flow. The routes included the following. 
a. I-74 west to I-57 north in Illinois. 
b. I-74 west to State Road 63 north to US 41 north to US 24 east. 
c. Keystone Parkway north to US 31 north to US 35 north to US 24 west. 

11. Daily round-trip rail service was also made available between Indianapolis and Chicago with stops in 
Lafayette, Rensselaer, and Dyer. 

Public Information 1. The general public had to do the following to get up to date information from INDOT concerning the 
construction. 
a. Follow INDOT on Twitter at (www.twitter.com/INDOT_WCentral or www.twitter.com/TrafficWise) to be 
kept updated throughout the construction period. 

b. Follow INDOT on Facebook at www.facebook.com/INDOTWestCentral or www.facebook.com/ 
IndianaDepartmentofTransportation to keep road users posted. 

c. Dial 511 using a mobile phone or 800-261-ROAD (7623). 
d. Watch for dynamic message boards on interstates leading to I-65 northbound. 
e. On the web, visit http://indot.carsprogram.org or http://pws.trafficwise.org. 

KPIs 1. In general, during a planning process, more KPIs are determined, but because this was an emergency project 
and planning was short, only a few KPIs were deemed critical and considered. The KPIs include the 
following. 
a. Availability of alternate detour routes that can accommodate the traffic from I-65. 
b. Additional travel time/delay caused by the detour route. 
c. Safety of workers and road users. 

Benefits of Full Road 1. To an extent, the overall delays were reduced but not that significant. 
Closure 2. About safety, conflict points were minimized, and one fatal accident was recorded. 

3. Maintenance crews were able to take advantage of the closure to perform extensive pavement and bridge 
patching which usually require night time closures. 

Challenges faced for 1. The major challenge faced by INDOT was moving traffic from a two-lane road to a one-lane road and still 
Full Road Closure maintaining the desired traffic flow. 

2. Another problem that was associated with the detours was right-to-turn movements. Left turns posed a 
challenge to some drivers, hence the need to mount traffic signals. 

3. The capacities of the alternate routes were decreased due to the use of traffic signals to control existing traffic. 
As a result, the delays and vehicle queues had been increased. 

4. Local businesses along the route still need supplies to be able to serve their customers. INDOT had to plan on 
how to accommodate deliveries to local businesses during the road closure. 

Lessons Learned 1. Monitoring traffic and controlling traffic signal timings are very crucial for a successful traffic management. 
2. The selection of an MOT strategy was a team effort between the Traffic Management Center (TMC) and 

District Deputy Commissioner (DDC). 
3. The locals, who are familiar with the road, tend to select their preferred route rather than using the official 

detour route provided. 
4. Drivers tend to pay attention more to overhead displays that give information. 
5. INDOT reached out to trucking companies to tell them to reroute, which also helped with the traffic 

management. 
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TABLE 3.7 
Project characteristics of I-70 Marion County, IN 

Project Title Road closure on I-70 West to downtown Indy 

Location Marion County, Indiana 

Route Closed I-70 in both directions between the South Split and I-465 near the airport on the west side of Indianapolis 

Detour Route Airport to Downtown: EB I-70 to SB&EB I-465 to NB I-65 

Downtown to Airport: SB I-65 to WB&NB I-465 to WB I-70 

Eastbound I-70: SB & EB I-465 to EB I-70 

Westbound I-70: SB & WB I-465 to WB I-70 

% Trucks 35% 

Scope of work INDOT completed a historic number of construction projects in the state’s largest metro area in 2019 to resurface 

asphalt pavement, repair concrete, and rehabilitate bridges along major interstate routes 

Duration Full closure: July 26 to August 5 

Reason for Full Closure INDOT employs full closures to maximize the work in a short amount of time. In addition to paving work, 

maintenance crews take advantage of the full closures to clear out drains, fix guardrails, and change lights 

TABLE 3.8 
Maintenance of traffic for I-70 Marion County, IN 

MOT Strategy I-70 closed between downtown and I-465. 

Project Details 1. INDOT invested more than $140 million to improve Indy metro area interstates and significantly reduce the number 

of potholes motorists experience moving forward. However, this project was only a part of the overall effort. 

2. Contractors from Rieth-Riley Construction, Milestone Contractors, and E&B Paving resurfaced or repaired the road 

in this project. 

3. 486 interstate lane miles were resurfaced or repaired, 277 lane miles were repaved with a new asphalt surface, and 209 

lane miles of concrete pavement were repaired. 

4. INDOT contractors rehabilitated 45 bridges in the Indy metro area in 2019. 

5. This case study investigated construction projects between I-485 and I-65 junctions as shown in Figure 3.4. 

Planning 1. The original plan was reportedly pushed back due to the rain in May and June. 

2. The plan included a full closure of I-70 and restriction along with four other interstates. 

3. The eastbound lanes of the interstate were reopened on August 5 as originally planned. 

4. Weekend lane restrictions and weekend ramp closures. 

Traffic Management Detours: 

1. I-70 closure: During the I-70 closure, drivers were encouraged to take I-465 EB to I-65 NB to get downtown or take 

I-65 SB to I-465 WB to get out of downtown. 

2. Drivers were encouraged to take I-70 EB to I-465 SB to I-65 NB to get downtown from the airport. 

Public Information 1. Social media: @INDOTEast on Twitter, Facebook, and Instagram. 

2. Text and email alerts: alerts.indot.in.gov subscription. 

3. INDOT Carsprogram Website: indot.carsprogram.org. 

4. Calling INDOT for information: 1-800-261-ROAD (7623) or 511 from a mobile phone. 

5. INDOT personnel’s interviews: INDOT engineers interviewed different News Networks ahead of the start of the 

construction project to make people aware of the changes. 

6. INDOT Mobile App. 

Benefits of Full Road 

Closure 

1. Project duration: Due to the implementation of full closures, a closed section of Westbound I-70 from downtown to 

I-465 reopened 2 days earlier than the original plan. As a result, the total length of the project decreased. 

2. Safety: Completing maintenance work during construction closures is safer for INDOT team members and saves 

both time and money for taxpayers and motorists. Indiana State Police partnered with INDOT and contractors to 

help protect motorists and highway workers throughout the construction season. New this year, Indianapolis 

Metropolitan Police Department officers and Hoosier Helpers also ensured safety in Indy area work zones. Officers 

and Hoosier Helpers were on patrol approaching work zones and at ramps to alert motorists of approaching 

construction and reduced speeds. IMPD officers also provided traffic control on local detour routes. 

3. Quality: INDOT crews took advantage of lane closures to completed needed maintenance work, including the 

following. 

a. 7,070 miles in road sweeping 

b. 55 miles of crack sealing 

c. 2,044 yards of litter pickup 

d. 818 tons of material used for patches 

e. 3,895 tons of material used for spot paving 

f. Storm drain clearing 

g. Sign replacement 

h. Barrier wall/guardrail repair 
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TABLE 3.9 
Summary of cost, safety, and mobility considerations for closures 

Cost Considerations 1. Significant reduction in project duration is feasible, which may lead to low road user cost. 

2. The cost involved in the MOT setup is reduced, but the excess cost could be incurred in the repair and maintenance of 

the selected detour route. However, a detailed cost-benefit analysis will be helpful as the implementation of closure 

reduces project time and cost. 

3. Incentive packages and penalty clauses were mentioned to speed up the contractor’s efforts. Moreover, additional 

funds can be spent to speed up project delivery. 

Safety Considerations 1. Coordination in the state police, DOT, and the contractor is crucial in redirecting traffic from the work zone. 

2. The number of crashes in the work zone is minimized compared to other MOT strategies, mainly when traffic and 

work are carried out in the same lane direction. However, it is critical to handle construction vehicle traffic if the 

detour route traffic is nearby. 

3. Some TTCP devices like temporary signals are required on the detour route to accommodate for increased traffic. 

4. Trucking companies can be requested to change routes beforehand to allow ample time for rerouting. 

Mobility Considerations 1. Unlike urban areas, rural area interstates do not have many detour options. In addition, not all junctions could be 

used as the entry or exit points for the detour route due to limitations of vehicular capacity, the geometry of roads, 

and even jurisdictional issues. 

2. However, it is advisable and valuable to use other state’s interstate as a detour route in the neighboring projects. 

3. As per Law 23 CFR 658, it is crucial to keep the mobility of trucking traffic at original travel conditions. 

4. A smoother ride was achieved to the motorists due to minimal traffic-work zone interaction. 

CHAPTER 4. DATA COLLECTION AND 
ANALYSIS 

4.1 Introduction 

Chapter 3 provided the research team with informa-
tion from four case studies on previously-implemented 
MOT design strategies and alternatives. The informa-
tion was used to validate the risk factors in the case 
studies, develop analysis metrics, and provide the team 
with everyday challenges and concerns associated with 
implementing these strategies. However, due to the lack 
of information on the case studies, some gaps were 
observed during the analysis. Therefore, the research 
team carried out a short survey questionnaire to obtain 
first-hand information from the engineers and decision-
makers at other DOTs and other traffic organizational 
bodies. This chapter focuses on the structure of this 
questionnaire, the method used to distribute it among 
the target audience, and a detailed analysis of the 
results obtained. 

4.2 Background of the Questionnaire 

4.2.1 Development of Survey Questionnaire 

The four case studies provided a greater under-
standing of the process involved in selecting alternate 
MOT strategies, particularly for interstate projects in 
rural areas. However, after studying the cases and col-
lecting information readily available from the internet 
resources, the team felt the need to seek more infor-
mation through a short survey of experts. The main 
objectives of the survey questionnaire were to (a) under-
stand the preferences and reasoning of DOT engineers 
and other stakeholders to select between crossover 
strategy and full closure strategy in different settings, 
(b) identify potential drawbacks of full/one direction 

closure as compared to crossover design, (c) study if/ 
how certain traffic thresholds are quantified by different 
DOTs and, (d) understand the relative importance of 
identified KPIs. 

As a result, the team developed a survey question-
naire using Qualtrics Software. This questionnaire 
contained eight questions. The questionnaire first 
categorized participants based on whether they ever 
carried out full or one direction closure on an interstate 
project in a rural setting. Then, based on the response 
to the first question, further questions were asked (see 
Figure 4.1 for the detailed survey structure). 

As mentioned above, the survey questionnaire com-
prised eight specific questions, each having a unique 
objective. Table 4.1 provides a summary of the survey 
questions. However, the entire survey questionnaire, 
along with the provided alternatives, is presented in the 
Appendix. 

The first question was an important step in classify-
ing the participant based on whether their agency had 
previously implemented any full/one direction closure 
on any rural interstate project. In total, four (4) 
classifications were named. The main objective for this 
classification was to have four (4) viewpoints in 
response to the questionnaire. The 4 classifications 
were (1) DOTs who had performed full/one direction 
closure in a rural area, (2) DOTs who had performed 
full/one direction closure in an urban area, (3) DOTs 
who never required full/one direction closure, and (4) 
DOTs who never found it feasible to implement such an 
MOT strategy. The rest of the questionnaire focused 
mainly on understanding different DOT’s perspectives 
about crossover design against full/one direction 
closure strategy, the relative importance of the pre-
determined KPIs, and their threshold values. Lastly, the 
team identified stakeholders through literature review, 
and the questionnaire helped identify their exact role in 
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Figure 4.1 Structure of the questionnaire. 

TABLE 4.1 
Summary of the survey questions 

Q1 Has your agency performed any full/one direction closure during rural interstate projects? 

Q2 Why was not a full/one-direction closure feasible to your DOT? 

Q3 What are your preferences in crossover vs. full/one direction closure MOT strategies in rural and urban area projects, respectively? 

Q4 Which of the problems associated with a crossover design can be avoided by implementing full/one direction closure? 

Q5 What is your agency’s prescribed tolerance level for delays that occur due to detour routes? 

Q6 What software applications or spreadsheet does the DOT use for queueing analysis? 

Q7 What level of importance does the DOT assign to the mentioned KPIs in an urban and rural perspective? 

Q8 What is the relative importance of the mentioned stakeholders in the detour planning process? 

the detour planning and decision-making process. The 
team obtained input from the Study Advisory Com-
mittee to refine the preliminary questionnaire and make 
it more effective. 

4.2.2 Distribution of Survey Questionnaire 

The aim was to distribute the questionnaire within 
INDOT, AASHTO, FHWA, and other nationwide state 
DOTs. The first step of the questionnaire distri-
bution was to obtain Institutional Review Boards (IRB) 
exemption from Purdue University. After the study was 
exempted from IRB review, the team reached out to the 
SAC members to help distribute the questionnaire. Since 
the SAC members were themselves working in INDOT, 
their help in distributing the survey questionnaire made it 
possible for them to reach a larger audience. The SAC 
members sent out a survey invitation email to all their 
colleagues in INDOT, AASHTO, and FHWA. The email 
also requested the participant to further pass on the 
survey questionnaire among their colleagues. 

The Qualtrics Software stores all the responses in 
chronological order. These responses were later reviewed 
systematically, and the comments included by the survey 
participants were taken into consideration to prepare a 
detailed response and analyses section as explained below. 

4.3 Survey Results 

4.3.1 Responses 

Overall, the survey received about 50 complete 
responses and 23 partial responses. This study analyzed 
only the complete responses, and inference from each 

question is represented with the graphical representa-
tion. 

Figure 4.2 indicates that 54% of the total survey res-
pondents had performed some sort of project that 
required the closure of full/one direction of a segment 
of rural interstate under their DOT. Particularly, New 
Jersey, North Carolina, Michigan, Missouri, Minnesota, 
Idaho, Connecticut, Utah, Iowa, Wisconsin, and Penn-
sylvania State DOTs have indicated they have performed 
closures on their interstates in rural area. 

4.3.2 Analyses 

Question 1 targeted the 4th group, i.e., the DOTs 
wherein full/one direction closure was never feasible. 
The objective was to identify the particular reasons for 
this. The response is indicated in Figure 4.3. 

As seen in Figure 3.1, the unavailability of detour 
alternatives in rural areas accounts for over 57% of 
the causes leading to a full/one-direction closure being 
unfeasible. The second most crucial cause with over 28% 

agreement is that it is not manageable to handle the 
business impacts and the accessibility issues. Finally, 
urban areas are more suitable for a full/one-direction 
closure than rural areas due to more road density. 
However, only 14% indicated that it would be expensive 
for the DOT to accommodate the diverted traffic. 

Question 2 plots the preference of the DOTs towards 
a crossover design strategy vs. a full/one direction 
closure approach for both urban and rural areas, 
respectively. In Figure 4.4, 0 indicates full preference 
towards crossover, 3 indicates an equal preference, and 
5 indicates full preference towards full/one direction 
closure. 

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2021/21 18 



        

            

                  

              
                    

              
            
                  

            
                

                  
                    

                  

        

Figure 4.2 Four groups of responses. 

Figure 4.3 Reasons to not implement full/one direction closure. 

The DOTs who had performed interstate highway 
projects in rural areas tend to be more inclined towards 
a crossover approach. This finding reinforces the 
previous observation about a full/one-direction closure 
approach being more suitable to an urban area setting. 

Interestingly, the DOTs who had performed full/one-
direction closures in urban areas are more inclined 
towards continuing with the same in an urban setting 
but have an equal preference to both approaches in a 
rural setting. This led the research team to conclude 
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Figure 4.4 Preference profile of respondents to crossover or full/one direction closure. 

that the availability of detour alternatives in a rural 
area is a major setback in its suitability for a full closure 
approach. However, if the DOT can identify a detour 
route with fair geometric suitability and excess traffic 
capacity, it is advisable to choose a closure, based on 
the summary of its benefits from the case studies. 

Question 3 provides further justifications for this 
judgment. Below are some of the concerns observed 
typically for a crossover design approach. In addition, 
the survey questionnaire asked the survey respondents 
about their opinion regarding which of these concerns 
might be mitigated if their DOT rather uses a full/one 
direction closure approach. 

As seen in Figure 4.5, the highest consensus among 
all the four groups is that the costs associated with the 
implementation of crossover design using temporary 
lanes, installation of temporary traffic control devices, 
etc., can be minimized a full/one direction closure 
approach. Next to the cost, is the safety concern to both 
the construction workers and the road users. About 
23% of the total respondents agreed that the safety 
concerns would be minimized. Acknowledging that the 
potential detour route will be subjected to excess traffic 
volume, the survey response indicates that the impact 
would be less than the traffic and construction workers 
on the same road. This will also lead to lesser safety 
concerns being raised by the contractor. However, in 
some cases, the traffic flow and work zone may not be 
immediately adjacent to each other. This case does have 
lower safety concerns compared to traffic and work in 
the same direction. However, there still exists some risk 
of vehicle skidding and the availability of shoulder 

areas for use by emergency responders. Therefore, 
closure is still preferable if feasible at the project 
location. Overall, the project’s duration would be 
considerably reduced, as indicated by about 21% of 
the respondents. However, the quality of the work 
delivered by the contractors seems less impacted by any 
MOT strategy. 

Question 4 seeks information about the tolerance 
level thresholds generally accepted by different state 
DOTs to accommodate the additional travel time 
delays caused due to detouring traffic (see Figure 4.6). 

A majority of the survey respondents mentioned that 
they did not specifically have any thresholds for 
accepting/rejecting a detour route based on the percent 
travel time delay caused due to that detour route. 
However, considering the respondents, those who had 
some threshold or acceptable level was about 10%–20% 

additional travel time. Achieving this tolerance level 
can be comparatively easier in the urban area due to 
multiple detour alternatives. At rural interstates, the 
distance between ramps and available detour options in 
the vicinity are limited. Therefore, it is not feasible to 
adopt the 10%–20% tolerance level threshold that is set 
for urban detour routes. However, the Excel file 
associated with this report (see https://doi.org/10.5703/ 
1288284317345) explores available detour options for 
Indiana’s rural interstates. 

Question 5 involves the software packages commonly 
used to simulate traffic conditions for analysis when 
selecting alternate MOT strategies (see Figure 4.7). 

During the literature review phase, case studies 
indicated that the QuickZone 2.1 work zone analysis 
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Figure 4.5 Advantages of full/one direction closure over crossovers. 

software is popular among the DOTs. However, the 
answers to the question indicate otherwise, as only 16% 
of the responding DOTs use the QuickZone analysis 
tool. On the other hand, Syncro appears to be the most 
utilized software for traffic analysis purposes, followed 
by a customized spreadsheet for their state DOT. 
The popularity of Syncro could mainly be due to easy 
availability and brand recognition. One of the respon-
dents mentioned the Queuing Analysis Tool (QAT) as 
their custom spreadsheet for estimating the impacts of 
closures on freeways. 

Questions 6 and 7 listed a set of 11 Key Performance 
Indicators (KPIs) identified during the case studies. 
Again, there were 2 different viewpoints developed, i.e., 
from the perspective of DOTs who have performed full/ 
one direction closure in a rural area vs. the DOTs who 
have implemented a similar MOT strategy but in an 
urban area. Figure 4.8 indicates the comparison bet-
ween the level of importance they assign to each of 
the KPI on a scale of 1 to 5, 1 being least important and 
5 being most important. 

Overall, there was very little difference between the 
way both viewpoints assigned a level of importance to 

the KPIs. Safety is the most critical indicator in the 
selection of an MOT strategy. Here, safety refers to 
both driver and worker safety. Safety had average 
importance of 4.25 on a scale of 1 to 5. Mobility, i.e., 
the easy traffic flow, is the second most important KPI 
with an importance rating of 3.45 according to the 
respondents. Figure 4.8 presents the levels of impor-
tance of the rest of the KPIs. Road user cost was, on 
average, the least important KPI for the responding 
DOTs. One logical explanation behind this finding may 
be that road user cost is not an actual direct cost (cash) 
incurred to the DOT but is rather an indirect and in 
some cases, intangible measure. Secondly, user cost is 
incurred not by the agency but by the road users. 
Thirdly, user costs tends to be far higher than agency 
costs (in some cases, by a factor of 10) and therefore 
may skew the analysis outcomes unduly. Finally, there 
is lack of precision in user cost estimates. If estimated 
carefully and appropriately, the user cost may reliably 
indicate the degree of traffic disruption to the users but 
it is difficult to achieve such precision. 

Question 8 focused on identifying different stake-
holders involved in the entire detour planning process 
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Figure 4.6 Acceptable detour-induced excess time tolerance level. 

Figure 4.7 Popular traffic simulation tools. 

(see Figure 4.9). It asked the participants to indicate the 
priority they assign to each stakeholder’s opinion 
before finalizing any MOT strategy. The priority is on 
a scale of 1 to 5, with 1 being the least priority and 
5 being the highest priority. 

The emergency service providers followed by the 
law enforcement agencies are the two most important 

stakeholders in the detour planning process. Schools, 
local communities, and local businesses are of rela-
tively secondary preference, followed by the trucking 
and tourism industry. Coordinating with the con-
tractors performing any construction work in the 
vicinity is important during the planning stage of new 
projects. 
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Figure 4.8 Spider-web diagram of the relative importance of KPIs. 

Figure 4.9 Importance of stakeholders in the detour selection process. 

4.3.3 Findings 

The survey questionnaire results matched the expec-
tations of the team. These results filled the knowledge 
gaps that still persisted after the case studies. The above 
section enlists the questions and a detailed analysis 
of the results. The group-wise comparison initiated 
in Question 1 helped the research team address for 
different viewpoints. Table 4.2 presents a brief sum-
mary of the survey questionnaire findings. 

Table 4.3 presents the mean response scores as 
observed through the survey questionnaire. Further 
detailed analysis of these results and their comparison 
to urban area workzones are presented in the next 
chapter. 

4.4 Summary of the Chapter 

This chapter provided answers to information gaps 
observed during the literature review and case study 
phase. It explained in detail the eight questions that 
were asked to INDOT, other state DOTs, FHWA, and 
AASHTO through a short survey questionnaire. 
Furthermore, exhaustive analysis and graphical repre-
sentation of the responses were provided. The impor-
tant and most crucial outputs of this step were: 
(1) preferences of multiple DOTs to implementation 
of crossover design as an MOT strategy vs. implemen-
tation of full/one direction closure, (2) the rela-
tive importance of the KPIs identified through the 
literature review, and (3) role played by predetermined 
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TABLE 4.2 
Summary of survey questionnaire findings 

1 The general preference of the DOTs is towards implementing crossover design over closing full/one direction rural interstates. However, 

it is the opposite in the case of urban interstates. Availability of detour alternatives is a significant concern in rural areas. 

2 Costs associated with crossover design and potential safety concerns to both drivers and workers can be minimized if closing full/one 

direction of an interstate. All four groups had a similar viewpoint here. 

3 Most of the DOTs do not have a preset threshold on acceptable tolerance levels for induced detour time. However, the detailed analysis 

indicated that 10%–20% is the usual acceptable level, but the DOTs try to keep it below an additional 10% of the original travel time. 

4 Syncro is the most used traffic simulation software. However, 34% of the responding DOTs who have performed a full/one direction 

closure have a customized spreadsheet suitable to their needs. INDOT similarly has an editable spreadsheet. 

5 The group that has experienced full/one direction closure on rural projects tends to assign higher importance to all the enlisted KPIs than 

those who have only experienced urban projects. One reason for this is that the easy availability of detour alternatives in urban areas 

simplifies the MOT design process. 

Safety is the most important KPI. The budget constraint was more important to the rural group than the urban group. Mobility was 

equally important to both. Community opinion was the least important KPI in the selection of an MOT strategy. 

6 Law enforcement agencies and emergency service providers are the most important stakeholders in any given group. Adjacent project 

contractors should also be consulted in advance. Local communities, the trucking industry, and tourism were of secondary importance 

in the stakeholders’ list. 

TABLE 4.3 
KPI mean response scores 

KPIs for Rural Area Workzones Mean Response Scores 

Safety 4.30 

The complexity of work zone layout and net available area 3.30 

Budget constraint 3.47 

Additional travel time/delay caused by MOT strategy 3.05 

Potential increase/decrease in project duration with respect to MOT strategy 3.42 

Daily road user cost 2.53 

Mobility 3.56 

Community opinions with selected MOT strategy 2.78 

Contractor’s opinions 3.21 

Reliability on contractor’s work performance ability and/or quality 2.94 

Whether or not local roads are a part of the MOT strategy 3.22 

stakeholders in the entire decision-making process. 
The next chapter develops a guideline for closing one 
direction of traffic for undertaking a rural interstate 
project based on the results of the case studies and 
survey questionnaire findings. 

CHAPTER 5. GUIDELINE FOR CLOSING ONE 
DIRECTION 

5.1 Introduction 

All projects require a proper traffic management 
plan (TMP). The scope, content, and degree detail 
present in a TMP is expected to vary based on several 
factors associated with the work zone impacts. This 
chapter describes a proposed guideline for preliminarily 
assessing the safety, mobility, and cost benefits of 
closing one direction of interstate in rural areas. The 
main objective of this guideline is to help INDOT design 
engineers intuitively compare the predetermined tem-
porary traffic control strategies (such as crossover vs. 
detour), for application during the process of project 
workzone traffic management and control plans. This 
guideline complements the INDOT traffic management 

and control plan procedures presented in the Indiana 
Design Manual 2013, Chapter 503-2.0 Traffic Manage-
ment Plan and Chapter 503-3.0 Temporary Traffic 
Control Plan. The following sections describe the Key 
Performance Indicators (KPIs) used and details of the 
guideline procedures. 

5.2 Key Performance Indicators (KPIs) and Risk Factors 

This study identified eleven key performance indica-
tors that can be considered when design engineers 
compare multiple traffic control strategies to compare 
predetermined temporary traffic control strategies. 
These KPIs were identified through the literature 
review, surveys. and interviews conducted as a part of 
this study. The identified eleven KPIs from the survey 
outcomes are the following. 

1. Safety. 
2. The complexity of work zone layout and net available area. 
3. Budget constraint (e.g., project cost including MOT costs). 
4. Additional travel time/delay caused by MOT strategy. 
5. Potential increase/decrease in project duration concerning 

MOT strategy. 
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6. Daily road user cost (e.g., extra fuel cost, miles traveled 
and delayed). 

7. Mobility (e.g., free-flow corridor to detour route). 
8. Community opinions with selected MOT strategy. 
9. Contractor’s opinions (e.g., worker safety concerns, equip-

ment logistics, site-layout). 
10.Reliability on contractor’s work performance ability and 

quality. 
11.Whether or not local roads are a part of the mot strategy 

(e.g., roads under the same jurisdiction). 

This study surveyed traffic and design engineers of 
state DOTs to generate information that helped priori-
tize the identified KPIs. Chapter 4 describes the details 
of the survey (see Questions 6 and 7). The traffic and 
design engineers assigned a score to each KPI depend-
ing on how important they consider it for MOT strate-
gies. This study asked this question to eventually use 
the identified KPI scores as weight factors for the pro-
posed guideline. Weight factors represent the relative 
importance of the KPIs and add these scores to give an 
overall score for each MOT strategy. Hence, traffic and 
design engineers would comprehensively compare the 
benefits of predetermined MOT strategies with these 
weight factors. The scores are absolute values between 
0 (not considered) and 5 (most important). Each KPI 
score exhibited significant variation depending on sur-
vey responders’ answers. Therefore, this study normal-
ized the scores to adjust values measured on different 
scales to a notionally common scale ranging from zero 
to one. The equation to normalize the score is shown in 
Equation 5.1, and the scores and normalized scores for 
KPIs are shown in Table 5.1. 

X{Xmin
Xnew ~ ðEq: 5:1) 

Xmax{Xmin 

Where, 

Xmin5Minimum KPI score achieved 

Xmax5Maximum KPI score achieved 

X5KPI score 

These KPIs reflect the importance of projects in both 
urban and rural areas. These responses are evidential of 
the dynamics of KPI scores depending on the type/ 
location of project in question. For example, the score 
of the KPIs, ‘‘Whether or not Local Roads are a Part of 
the MOT Strategy,’’ shows a much higher number for 
projects in rural areas than projects in urban areas. This 
means that this KPI is more importantly considered 
when traffic and design engineers are working on pro-
jects in rural areas. It can be because projects in urban 
areas may have more various MOT strategies such as 
more available crossover sites and other interstate 
routes as detours. Table 5.2 shows the top five KPIs for 
projects in urban and rural areas. The top two KPIs 
(safety and mobility) are the same for both projects in 
urban and rural areas. Table 5.3 presents the priority 
list of KPIs for rural projects. 

The budget constraint is identified as the third most 
important KPI for projects in rural areas. The factor 
for ‘‘Potential Increase/Decrease in Project Duration 
concerning MOT Strategy’’ is ranked as the third most 
important KPI for projects in urban areas, but it is 
ranked as the fourth most important KPI for projects in 
rural areas. The factor for ‘‘Complexity of Work Zone 
Layout and Net Availability Area’’ is ranked as 4th for 
urban projects and 5th for rural projects. The fifth most 
important KPI for the urban project is ‘‘Additional 
Travel Time/Delay caused by MOT Strategy.’’ These 
top five prioritized KPIs for urban and rural projects 
are used as weight factors to compare the benefits 

TABLE 5.1 
Scores and normalized scores of KPIs for MOT strategy consideration 

Projects in Urban Areas Projects in Rural Areas 

KPIs Score Normalized Score Score Normalized Score 

Safety 

The complexity of work zone layout and net available 

area 

Budget constraint 

Additional travel time/delay caused by MOT strategy 

Potential increase/decrease in project duration with 

respect to MOT strategy 

Daily road user cost 

Mobility 

Community opinions with selected MOT strategy 

Contractor’s opinions 

Reliability on contractor’s work performance ability 

and/or quality 

Whether or not local roads are a part of the MOT 

strategy 

4.19 

3.14 

3.00 

3.10 

3.19 

2.32 

3.33 

2.85 

3.10 

2.68 

2.81 

1.00 

0.44 

0.36 

0.42 

0.47 

0.00 

0.54 

0.28 

0.42 

0.19 

0.26 

4.30 

3.30 

3.47 

3.05 

3.42 

2.53 

3.56 

2.78 

3.21 

2.94 

3.22 

1.00 

0.44 

0.53 

0.29 

0.50 

0.00 

0.58 

0.14 

0.38 

0.23 

0.39 

Note: Red text numbers are the KPIs with higher ratings between urban vs. rural setting. 
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TABLE 5.2 
Top five KPIs for projects in urban and rural areas 

Rank Projects in Urban Areas Projects in Rural Areas 

1 Safety Safety 

2 Mobility Mobility 

3 Potential increase/decrease in project duration concerning Budget constraint 

MOT strategy 

4 The complexity of work zone layout and net available area Potential increase/decrease in project duration concerning 

MOT strategy 

5 Additional travel time/delay caused by MOT strategy The complexity of work zone layout and net available area 

TABLE 5.3 
Priority of KPIs for projects in rural areas 

KPI Priority 

Safety 1 

The complexity of work zone layout and net available area 5 

Budget constraint 3 

Additional travel time/delay caused by MOT strategy 8 

Potential increase/decrease in project duration with respect to MOT strategy 4 

Daily road user cost 11 

Mobility 2 

Community opinions with selected MOT strategy 10 

Contractor’s opinions 7 

Reliability on contractor’s work performance ability and/or quality 9 

Whether or not local roads are a part of the MOT strategy 6 

between different predetermined MOT strategies (e.g., 
crossover vs. detours). 

5.3 Comparison Tool for Predetermined MOT Strategies 

This study developed a comparison tool for pre-
determined MOT strategies. This tool utilizes decision-
makers’ input (e.g., traffic and design engineers’ option) 
and the identified and normalized KPI scores as weight 
factors. Because this tool compares only predetermined 
MOT strategies concerning safety, mobility, cost, and 
other factors, the traffic, and design engineers need to 
develop available MOT strategies in advance using 
Chapter 503–Maintenance of Traffic of the Indiana 
Design Manual 2013. The details of the Indiana Design 
Manual 2013 are discussed in Chapter 2 of this report 
(Sections 2.2 and 2.3). Then, after the traffic and design 
engineers develop traffic management plans (TMP) and 
temporary traffic control plans (TTCP) for their pro-
ject, they can use this tool to compare strategies. This 
comparison tool uses multiple Indiana design manual 
editable documents to predetermine MOT strategies. 
Figure 5.1 shows the list of INDOT editable documents 
for traffic maintenance (MOT) which can be down-
loaded at the following link. Document 503-2.02.1 (Signi-
ficant Work Zone Impact Determination Worksheet), 
503-2.05.3 (Crossover and Runaround Viability Work-
sheet), 503-2.05.4 (Detour Worksheet (Interstate)), and 
503.2.06.1 (Determination of Incentive Disincentive 

Amount) are used for the proposed procedure to com-
pare MOT strategies. 

Figure 5.2 shows the overall flowchart if traffic 
and design engineers need to compare predetermined 
crossover and detour strategies. This flowchart pre-
liminarily helps the decision-makers to see if MOT 
strategies (e.g., crossovers and detour plans) can be 
compared. Project sites should meet certain condi-
tions to consider full closure. The first step of this 
procedure is determining significant work zone impact 
using the editable document figure 503-2.02.1 Signi-
ficant Work Zone Impact Determination Worksheet, 
shown in Figure 5.3. After determining significant work 
zone impacts, the engineers review jobsite conditions 
and project duration. In the following step, the engi-
neers examine the technical aspects if crossovers could 
be deployed at the project site. Also, the duration of the 
project is double-checked. According to Indiana Design 
Manual Editable Document 503-2.05.3 (crossover and 
runaround viability worksheet), if the project duration 
is less than 1 month, then a crossover is not viable, and 
in such cases, traffic is to be maintained adjacent to the 
work area or through alternate routes. 

The next step is the check of predetermined crossover 
viability using the Crossover & Runaround Worksheet. 
The engineer develops a preliminary cost estimate for 
the crossover strategy using this document. Figure 5.4 
shows the crossover and runaround worksheet and cost 
estimate forms. 
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Figure 5.1 List of INDOT’s editable document for traffic maintenance (MOT). Note: The forms are at https://www.in.gov/dot/ 
div/contracts/design/dmforms/. 

Figure 5.2 Flowchart of decision to compare MOT strategies. 

After checking crossover viability and estimating 
crossover costs, the engineers double-check the existing 
crossover options to supplement new crossover options 
or reduce crossover implementation costs. If there is an 
existing crossover site and only required temporary 
traffic control devices (TCD) to utilize the existing 
crossover, the engineers would not need to compare 
two or more MOT strategies. Crossover options would 

be more feasible than detour plans. However, if there 
are no existing crossover sites or if INDOT needs to 
install more than just temporary TCD to existing 
crossovers, The engineers can use the proposed tool to 
compare two different strategies. Before using the tool, 
the engineers need to develop detailed detour plans 
using Worksheets for Determining the Viability of a 
Complete Closure with Detour on Interstate. The entire 
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Figure 5.3 INDOT editable document: significant work zone impact determination worksheet. 

worksheets are shown in Appendix D. If the work does 
not affect the travel lanes of interstate, a closure with 
detour is not needed nor recommended. If the alternate 
route includes local traffic, the traffic and design 
engineers should carefully review and update section 
of this worksheet. This section reviews (1) capacity of 
the detour in existing condition, (2) existing traffic 
volumes on detour routes and legs including AM and 
PM peak hours, (3) displaced traffic volumes from the 
closed roadway to detour legs, (4) total traffic volumes 
on detour legs during construction, (5) volume to 
capacity during construction with detour legs, and (6) 
other concerns. The detour worksheet for interstate 
projects is shown in Appendix D. 

When the traffic and design engineers need to 
compare the benefits between predetermined crossovers 
and detour plans, they use the proposed comparison 
tool shown in Figure 5.5. The tool utilizes top-five 
ranked KPIs safety, mobility, budget constraint, project 
duration, and complexity of project sites. Interestingly, 

Road User Cost (RUC) is not included in the top five 
KPIs. RUC is identified as the least important factor 
that engineers consider when they develop MOT 
strategies. Therefore, the proposed tool gives an option 
for the engineers to decide on the inclusion of RUC as a 
weight factor when comparing the predetermined MOT 
strategies. If the engineers opt to use RUC as the 6th 
weight factor, they need to go through the Incentive/ 
Disincentive Amount Determination Editable Document. 
This document analyzes how much INDOT needs to 
consider incentive or disincentive based on determined 
road user costs of predetermined MOT strategies. The 
engineers need to assign a score of the negative aspects 
to each MOT strategy in the range between 1 and 5 for 
each KPI. For example, Figure 5.5 presents an example 
where engineer identifies that the predetermined cross-
over strategy has ‘‘severe negative aspects’’ in terms of 
safety factor, but the predetermined detour strategy has 
‘‘moderate negative aspects.’’ In other words, the 
predetermined crossover is less favorable compared to 
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Figure 5.4 INDOT editable document: crossover and runaround worksheet. 

the predetermined detour strategy in terms of safety. weighted scores for each predetermined MOT strategy. 
The engineers put their scale values into the green cells, A strategy with a higher total score has greater benefits 
and the tool multiplies these values with the normalized in terms of safety, mobility, budget constraint, project 
score of each KPI. Then, the tool aggregates these duration, and complexity. 
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Figure 5.5 Comparison results of the MOT strategies. 

5.4 Summary of the Chapter 

This chapter proposes a comparison tool for pre-
determined MOT strategies in terms of important Key 
Performance Indicators (KPIs). These KPIs are identi-
fied through a survey of INDOT and other state DOT 
engineers, and these KPIs are prioritized based on the 
inputs (ranges between 0 ‘‘Not Considered At All’’ and 
5 ‘‘Most Important Factor’’). The identified top five 
KPIs for MOT strategy development are: (1) safety, (2) 
mobility, (3) budget constraint, (4) project duration, 
and (5) complexity of project sites. Scores of these KPIs 
are normalized to use as a weight factor in the com-
parison tool for the predetermined MOT strategies. 

CHAPTER 6. ANALYSIS OF POTENTIAL 
DETOUR ROUTES OF INTERSTATES IN 
RURAL AREAS 

6.1 Introduction 

This chapter presents an analysis for rural interstates 
using capacity and site-specific analyses. For analyzing 
the potential detour routes, the examples in this chapter 
(1) identified the interstate sections in rural areas, (2) 
identified feasible detour routes per section (one 
direction only, NB or SB but not both simultaneously), 
(3) performed capacity and site-specific analyses for the 
identified feasible route, and (4) recommended poten-
tial detour routes by comparing the travel miles and 
time between existing crossover options and the iden-
tified detour options for one directional lane closure. 
Closure of both directions, i.e., traffic detouring from 
NB and SB sections would require a similar but sepa-
rate analysis and might be technically more challenging 
(identifying feasible routes) compared with closing/ 
detouring one direction only. 

This chapter also demonstrates the proposed com-
parison tool using the I-65 widening project conducted 
in the Seymour District in Indiana between 2018 and 
2020. To demonstrate the comparison tool, this study 
(1) revised the project documents, (2) examined the 
planned and applied MOT strategies, (3) identified 
feasible detour routes for lane closure of the project, (4) 
evaluated the identified detour routes using INDOT 
editable documents, and (5) compared the applied 
MOT strategies (e.g., lane shifting) and the identified 
feasible detour routes for one directional lane closure. 
The analysis results and the comparison tool are pre-
sented in Appendix C. Furthermore, an Excel file of the 
tool is also provided as an addendum to this report (see 
https://doi.org/10.5703/1288284317345). 

6.2 Potential Detour Routes for the Interstate 

6.2.1 Sections of Interstates in Rural Areas 

Information on job site conditions, location, and 
project durations are critical for determining detour 
routes. Since this study develops a generalized process, 
the research team split existing interstates into several 
sections. There are five interstates (non-toll roads) in 
Indiana, which are I-64, I-65, I-69, I-70, and I-74. This 
study divided each interstate into two to six sections 
depending on the number of existing ramps in each 
interstate. The number of ramps is the primary driver to 
determine the number of potential detour routes in each 
section. There will be too many potential detour routes 
to consider if there are too many ramps to exit/re-enter. 
Therefore, this study divided sections to contains ramps 
between five and eleven. As a result, this study decided 
to divide I-64 into two sections, I-65 into five sections, 
I-69 into six sections, I-70 into four sections, and I-74 
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Figure 6.1 Locations of interstate sections in rural areas. 

into four sections. Figure 6.1 presents the map loca-
tions of these sections, and Table 6.1 presents the 
details of each section. 

6.2.2 Identification of Feasible Detour Routes 

After dividing the sections, the research team 
identified feasible detour routes based on exit/re-enter 
ramps in each section and connected alternate routes. 
This study considers only state routes and US highway 
routes as feasible detour routes. It is noted that county 
roads and other routes can also serve as detour routes. 
However, their selection may pose complications 
because they are not under INDOT’s jurisdiction. 
This subsection demonstrates how to use and interpret 
detour route tables in the tool, using I-70 section 4 as an 
example. Figure 6.2 shows the six exits/re-enter ramps 
and connected State and US highway routes associated 
with I-70 section 4 in Indiana. These six ramps are 
marked as white squares on I-70 

In Section 4, I-70 is connected to SR 1, Centerville 
Rd, US 35, US 27, SR 227, and US 40. Except for 
Centerville Rd (a county road), other alternative routes 
can be identified to serve as detour routes. The study 
identified feasible detour routes based on these exits/re-
enter ramps for both eastbound and westbound. For 
example, if the decision-makers select the first ramp 
(which goes to SR 1) as an exit ramp, they have four 
options for re-entering ramps: US 35, US 27, SR 227, 
and US 40 to I-70. This sequencing is shown in 
Figure 6.3. Similarly, if the decision-makers select the 
third ramp (which goes to US 35) as an exit ramp, they 
have three options for re-entering ramps from US 27, 
SR 227, and US 40 in this section. Each cell represents 
the identified detour route that exits the interstate and 
re-enters the interstate. 

For example, when the decision-makers would like 
to see the detour route that exits to SR 1 and re-enters 
from US 35 to the interstate, the possible detour route 
is (1) SR 1-SR 38-US 35, which is shown in the second 
column and the first row in Figure 6.3. If there are 
multiple detour routes are available, the research team 
recommends selection of the superior option in terms of 
additional travel miles and time, by comparing the 
routes in Google Map. For instance, the SR 1-SR 38-
US 35 route has shorter additional travel miles and time 
than the SR 1-US 40-US 35 route. Similarly, Figure 6.4 
identifies detour routes for westbound section of I-70. 
With these detour route tables, the decision-makers will 
be able to quickly identify the best available detour 
routes between desire exit/re-enter ramps. Detour 
routes for other interstates and sections are shown in 
Appendix C. 

6.2.3 Capacity and Site-Specific Analysis 

Capacity and site-specific analyses were conducted 
for the identified detour routes. The capacity analysis is 
critical to see if the identified detour route can 
accommodate the traffic volumes in the existing detour 
routes and the traffic volumes from the interstate. For 
the capacity, this study utilized data from the INDOT 
Traffic Count Database System (https://indot.public. 
ms2soft.com/tcds/tsearch.asp?loc5Indot&mod). 

This study determined the maximum AADT of the 
interstate section and used this data to estimate the 
total flow volume (vehicle per hour per lane) for the 
identified detour route using this system. In addition, 
the study referred to typical highway capacity to 
estimate capacities of the identified detour routes 
specified in the Indiana Design Manual 503-2A. This 
typical highway capacity (unrestricted parallel route 
used as a detour) is shown in Figure 6.5. 

In Figure 6.5, urban, non-divided signalized highway 
capacity is estimated between 800 and 1,750 vehicle per 
hour per lane. The SR 1-SR 38-US 35 route is 
consistent with this roadway type, so it has a minimum 
800 vehicle per hour per lane (veh/hr/ln) capacity, and 
maximum 1,750 (veh/hr/ln) capacity. The decision-
makers can, finally, estimate the volume per capacity 
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TABLE 6.1 
Details of ramps and sections of interstates in rural area 

# of Ramps 

in the Section 

Including 

Interstate Section Direction From To On/Off Ramps 

I-64 Section 1 EB & WB IL State Border Dubois County (SR 162 on/off ramp) 9 

I-64 Section 2 EB & WB Dubois County (SR 162 on/off ramp) New Albany County (I-265 junction) 9 

I-65 Section 1 NB & SB Lake County (I-90 junction) Jasper County (SR 14 on/off ramp) 9 

I-65 Section 2 NB & SB Jasper County (SR 14 on/off ramp) Tippecanoe County (SR 38 on/off ramp) 10 

I-65 Section 3 NB & SB Tippecanoe County (SR 38 on/off ramp) Indianapolis (I-465 junction) 9 

I-65 Section 4 NB & SB Marion County Border Jackson County (US 50 on/off ramp) 10 

I-65 Section 5 NB & SB Jackson County (US 50 on/off ramp) New Albany County (I-265 junction) 9 

I-69 Section 1 NB & SB KY State Border Gibson County (SR 68 on/off ramp) 10 

I-69 Section 2 NB & SB Gibson County (I-64 on/off ramp) Monroe County (SR 37 on/off ramp) 10 

I-69 Section 3 NB & SB Monroe County (SR 37 on/off ramp) Morgan County (SR 39 on/off ramp) 10 

I-69 Section 4 NB & SB Marion County Border Delaware County (SR 32 on/off ramp) 9 

I-69 Section 5 NB & SB Delaware County (SR 32 on/off ramp) Allen County (I-469 junction) 9 

I-69 Section 6 NB & SB Allen County (I-469 junction) MI State Border 11 

I-70 Section 1 EB & WB IL State Border Putnam County (US 231 on/off ramp) 7 

I-70 Section 2 EB & WB Putnam County (US 231 on/off ramp) Marion County Border 5 

I-70 Section 3 EB & WB Marion County Border Wayne County (SR 1 on/off ramp) 6 

I-70 Section 4 EB & WB Wayne County (SR 1 on/off ramp) Putnam County (US 231 on/off ramp) 6 

I-74 Section 1 EB & WB IL State Border Montgomery County (SR 32 on/off ramp) 6 

I-74 Section 2 EB & WB Montgomery County (SR 32 on/off ramp) Marion County Border 6 

I-74 Section 3 EB & WB Marion County Border Decatur County (US 421 on/off ramp) 8 

I-74 Section 4 EB & WB Decatur County (US 421 on/off ramp) OH State Border 7 

Figure 6.2 Six exit/re-enter ramps in I-70 section 4 in Indiana and one ramp in Ohio. 

rate of the route using the estimated total volume and 
the capacity of the route. Figure 6.6 presents the capa-
city analysis results for the I-70 Section 4 eastbound. 
The indicated ADT represents the sum of the I-70 traffic 
added to the traffic existing on each detour segment. If 
the volume to capacity (V/C) ratio is great than 1, the 
identified route is not suitable to use as an alternate 
route. The table provides max, average, and min V/C 
values using min, average, and max capacity values. 
Finally, this study provides site-specific aspects for each 
identified route. These site-specific notes are based on 
the critical factors that were noted from the question-

naire survey and the interviews. Figure 6.7 presents the 
site-specific notes for the I-70 section 4 eastbound. 

6.3 I-65 Lane-Addition Project in Seymour District, IN 

6.3.1 Project Background and MOT Strategies Applied 

The section of I-65 between the City of Columbus 
and the City of Seymour in Indiana has been accom-
modating large volumes of vehicular and truck traffics. 
Recently, these volumes have increased rapidly. To 
improve mobility in the region for all motorists 
focusing on heavy traffic, INDOT decided to rebuild 
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Figure 6.3 Identified detour route on the eastbound of I-70 section 4. 

Figure 6.4 Identified detour route on the westbound of I-70 section 4. 

I-65 as a 6-lane roadway between US Highway 50 and 
State Road 58 with repair/resurface of I-65 from SR 58 
to the SR 46 exit at Columbus. The project was broken 
into three stages. The first stage was from Walesboro to 
just north of the Jonesville exit. Stage 2 was from the 
bridge of the East Fork White River to the US 50 exit. 
The last stage was the section between the two sections 
completed earlier and was completed last because it 
contained a number of bridge projects. Figure 6.8 
presents the I-65 lane widening project map, and 
Table 6.2 summarizes the project characteristics. E&B 
Paving (the general contractor) made use of crossover, 
which was implemented by shifting the traffic onto the 
right shoulder and building the new travel lane in the 
median area. The contractors installed various traffic 
control equipment such as concrete barrier walls and 
message boards to protect the crews who worked in 

very close proximity to the passing traffic. Traffic 
signals were installed at the SR 58 exit, and a caution 
light was replaced with a traffic signal at the US 31/SR 
250 intersection. 

Furthermore, INDOT coordinated with law enforce-
ment to increase police patrols for the drivers’ aware-
ness. There were no plans to close the lanes by 
providing detour routes. However, due to high fre-
quency of crashes, the INDOT had to shut down the 
interstate for some periods. 

6.3.2 Identified Detour Routes of the Project 

The research team used this project as a case study to 
show where potential detour routes may be recom-
mended instead of crossovers. The team focused only 
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Figure 6.5 Typical highway capacity (unrestricted parallel route used as a detour). 

Figure 6.6 Capacity analysis results of I-70 section 4 eastbound. 

on the length of the project between US 50 and SR 58 
to identify feasible detour routes as an alternative 
strategy. The identified detour routes between US 50 
and SR 58 were chosen based on both distance and time 
and the road types. Also, the number of right turns was 
taken into consideration, which will pose a challenge 
for truck drivers if the turning radius provided is not 
sufficient. Finally, the team tried as much as possible to 

choose detour routes that were parallel to the original 
route and avoided the use of county roads for long 
stretches as they typically lead to increased travel time 
due to their lower speed limits. 

The teams used the INDOT editable documents to 
identified two detour options for a temporary closure of 
the I-65. The identified alternate routes include county 
roads which may not be practical for INDOT’s 
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Figure 6.7 Site-specific notes for detours on I-70 section 4 eastbound. 

TABLE 6.2 
Project characteristics of I-65 lane widening project in Seymour, IN 

Project Title I-65 added travel lanes and rehabilitation between Columbus and Seymour 

Location Indiana 

MOT Strategy Crews shift traffic onto the right shoulder and build the new travel lane in the median area 

Length of Rebuilding 14.25 miles 

Daily Traffic About 30,000 

Truck Traffic 30% of Daily Traffic and significantly growing 

Scope of Work Rebuilding I-65 as a 6-lane roadway between US Highway 50 and SR 58 with repair/resurface of I-65 from 

SR 58 to the SR 46 exit at Columbus 

Project Cost $143 million 

Duration 2.5 years, 2018–2020 

Reason for Not Choosing Availability of shoulder with enough capacity to accommodate the existing traffic. 

Full Closure 

MOT Planning 1. Concrete barrier wall 

2. Message boards 

3. Extra signage 

4. Truck traffic restricted to the left lane 

5. Work requiring additional lane restrictions being completed at night 

6. Increased law enforcement patrols 

7. Advance communication of changing traffic patterns and worksite conditions 

Problems Encountered and 1. During construction, several wrecks forced the interstate to be shut down for periods 

Lessons Learned 2. The unusually high amount of rainfall in the Seymour district made it more challenging for crews to carry out 

tasks in traffic conditions 

3. A flexible work schedule is important in accommodating adverse or unexpected conditions 

engineers. However, they are included for the demon-
stration purpose of these steps, as decision-makers may 
not include county roads for consideration. The poten-
tial detour routes and their locations on the map are 
shown in Figures 6.9 and 6.10. 

The duration of the project was 30 months, and the 
added travel distance along the detours are 3.7 miles 
and 2.4 miles, respectively (Figure 6.11). 

To complete section VI, VII, and VIII of the edi-
table documents, the research team assumed that the 

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2021/21 35 



        

                
                
                

                  
                

                  
              

        

                    
                    

                  
                  

                  
        

                  
              

                
                    

                  
                    

                
            

      
                    
        

                
                

          
                  

                    
                

                  
                      

                    
                    

                
        

                  
              
              

                
                    
                    

    

                      

        

pavement condition, bridge status, and load rating, and 
structure ratings and condition on detours are all 
‘‘Good.’’ For future projects, INDOT can use existing 
inspection data of those assets or inspect for more 
reliable detour evaluation. Section IX is about vertical 

Figure 6.8 I-65 lane widening project map (INDOT: I-65 
Added Travel Lanes and Rehabilitation between Columbus 
and Seymour) (IN.gov, n.d.). 

clearance on the detour. It has been assumed that all 
detour routes have at least 15-ft. clearance. If there is 
less than 14-ft. clearance on the detour, INDOT needs 
to re-evaluate the detour routes. Sections VI, VII, VIII, 
and IX of the editable document are shown in 
Figures 6.12 and 6.13. 

The section X of the editable document consists of 
multiple parts to evaluate traffic volume capacities. 
Figure 6.13 and Figure 6.14 present information and 
data on the traffic volume to capacity ratios of the 
detour legs to the section X–A has been determined 
from IDM Figure 503-2A, and the section X–B and the 
section X–C (Figures 6.15 and 6.16) were determined 
using the INDOT traffic database (http://indot.ms2 
soft.com/tcds/tsearch.asp?loc5Indot&mod). Figures 6.15, 
and 6.16 and 6.18 provide details about sections X-B and 
X-C, and other considerations. 

Section X–D and section X–E represents total traffic 
volumes on detour legs during construction and the 
volume-to-capacity during construction with detour 
legs as is, respectively. The total traffic volumes on 
detour legs were estimated based on the addition of the 
displaced traffic volumes from the closed roadway to 
the existing traffic volumes in the detour leg. For 
example, the total traffic volume of Option 1 and Leg 1 
(which is US 50) is 1,886 because the existing traffic 
volume of this leg is 1,886 (Figure 6.17), with zero 
percentage of displaced traffic volumes from the closed 
road to detour legs. 

Figure 6.19 describes the summary of findings for the 
detour routes. These detour options show similar 
section results except ‘‘Section III Travel Distance’’ 
and ‘‘Section X Traffic Volume to Capacity.’’ The 
second option seems to be superior in terms of the 
detour travel distance, but it has a higher traffic volume 
to capacity. 

Figure 6.9 Potential detour routes for I-65 project in Seymour, IN. 
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Figure 6.10 Identified detour routes for I-65 project in Seymour, IN. 

Figure 6.11 Duration of work and the added travel distance along with detours. 
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Figure 6.12 Section VI, VII, and VIII of the editable documents (for pavement condition, bridge status and load rating, and 
structure ratings). 

Figure 6.13 Section IX of the editable document (vertical clearance on detour). 

Figure 6.14 Section X–A: Capacity of the detour in an existing condition. 
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Figure 6.15 Section X–B: Existing traffic volumes on detour legs. 

Figure 6.16 Section X–C: Displaced traffic volumes from closed roadway to detour legs. 

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2021/21 39 



        

                        

                  

                  

        

Figure 6.17 Section X–D: Total traffic volumes on detour legs during construction. 

Figure 6.18 Section XI: Other concerns for the detours. 

Figure 6.19 Summary of findings from the editable documents. 
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CHAPTER 7. CONCLUDING REMARKS 

7.1 Summary 

The research has highlighted that Transportation 
Planning Management (TMP) is essential in selecting 
an MOT strategy for a construction work zone. The 
TMP consists of a Temporary Traffic Control Plan 
(TTCP), Transportation Operations Plan (TOP), and 
Public Information Plan (PIP). TTCP is a requirement 
for every construction project. In addition, depending 
on the level of impact (significant or non-significant) 
of the construction on the public, a Transportation 
Operations Plan (TOP) and a Public Information Plan 
(PIP) may be encouraged or required. 

The Indiana Design Manual 2013, Chapter 503, 2017 
Interstate Highway Congestion Policy and Indiana Manual 
on Uniform Traffic Control Devices (IMUTCD) provide 
guidelines that must be followed during the planning 
phase of a construction project to select the best 
alternative for an MOT strategy. 

In selecting an MOT strategy, several KPIs are 
considered, including the availability of detour routes, 
user delays, safety of workers and travelers, and others. 
Road user cost, which can be a direct and indirect cost 
to the road users, is typically less often considered. 
Instead, the user delays associated with increased travel 
time and detour lengths are considered to a greater 
extent. 

The following four case studies were investigated. 

1. I-95 in Wilmington, Delaware 

2. I-84 Banfield Freeway, Oregon 

3. I-65 (Emergency Closure) in Crawfordsville, Indiana 

4. I-70 in Indianapolis, Indiana 

The data were obtained through interviews with 
INDOT engineers and literature review of some pub-
lished journals/reports. The I-65 in Crawfordsville, 
Indiana construction project was an emergency project, 
and therefore received relatively little planning for 
MOT strategy selection. In that project, the essential 
KPI considered was the availability of a detour route 
and how traffic can be managed to reduce delays, as the 
detour was a transition from a two-lane road to a one-
lane road. 

7.2 Recommendations for Practice 

The identified top five KPIs for MOT strategy deve-
lopment are (1) safety, (2) mobility, (3) budget con-
straint, (4) project duration, and (5) complexity of 
project sites. These KPIs were identified through the 
survey questionnaire. The survey questions are attached 
in Appendix A. Based on these KPIs and other findings 
presented in Section 4.3.3, this study has proposed a 
comparison tool for predetermined MOT strategies in 
the form of a flowchart. This tool is followed by the 
scores or weights associated with each KPI. These 
scores are normalized, i.e., the most important KPI, 
which is safety, has the maximum weight of 1, and the 
rest of the KPIs are weighed relatively. INDOT has a 

set of editable documents which are referred to for 
making MOT decisions. This proposed flow-chart tool 
will ‘‘walk’’ the INDOT team by using these spread-
sheets corresponding to the identified KPIs through this 
study. It will be at the discretion of the INDOT team to 
which KPIs are relevant to the situation. Therefore, it is 
flexible to incorporate the dynamic nature of MOT 
strategy selection. 

One of the survey respondents indicated that his/her 
DOT had a performance assessment plan in place, i.e., 
the DOT evaluates the performance of their MOT 
strategies based on a pre-defined set of KPIs. These 
KPIs mainly focus on user feedback and can be 
measured statistically by monitoring the types of road 
user complaints received corresponding to the MOT 
strategy. This way, INDOT can not only monitor but 
also improve their performance. Overall, this report 
recommends the use of the proposed flow-chart app-
roach and the KPI scores to make a balanced decision 
regarding the selection of an MOT strategy for a given 
problem setting. 

7.3 Limitations and Recommendation Directions for 
Future Research 

Although this study developed a decision-making 
tool through quantitative surveys, quantitative mea-
sures were not established, and the developed decision-
making tool is subjective depending on input from 
engineers. Additional quantitative analysis is desired 
to inform decision-makers further. Furthermore, the 
potential detour route tables are based on the traffic 
data during the research period. The AADT and 
potential alternate routes of interstates in rural areas 
are highly dependent on existing traffic volumes. The 
tables can be used for quick initial analysis, but 
additional capacity and site-specific analysis are neces-
sary for further decision-making. 

Future work could also investigate the efficacy of a 
hybrid strategy where trucks use the highway and cars 
are made to detour onto parallel roads. It is recognized 
that letting cars (and not trucks) detour may be the best 
way to use the detour route facilities to ensure minimal 
user and travel delay. This is because trucks have 
special needs in terms of lower speeds, lower geometric 
standards (and therefore, higher costs of requisite 
upgrades of detour routes), and load restrictions of 
bridges at detour roads. 
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APPENDIX A. SURVEY QUESTIONS 

Please enter the relevant information. 

oName of your State DOT  (3) 

oYour Role / Designation  (2) 

Q1 Has your agency performed a project which closed ONE OR BOTH DIRECTIONS 
of INTERSTATE highway in RURAL AREA? Please use the textbox to fill in any 
available details of the project. 

oYES, performed interstate highway project(s) in RURAL area  (1) 

oNO, but performed interstate highway project(s) in URBAN area  (2) 

oNO, never had any projects that required closure of interstate highways  (3) 

oNO, full lane closure was not feasible for our Interstate projects  (5) 

Q2 Why was not a full closure (either one or two directions) feasible to your State agency? 
Select all that apply. 

▢ It is not feasible to manage the business impacts (e.g., trucking industries), 
accessibility issues involved in a full closure approach (1) 

▢ It is expensive to prepare a detour route to accommodate diverted traffic 

▢ We did not have any appropriate detour alternatives for our projects (3) 

▢ Our idea of full closure was opposed by the local communities and organizations (4) 

▢ We do not have a framework to assess the benefits or shortcomings of a full road 
closure MOT strategy (6) 

▢ Other comments (5) 
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Q3 If you are deciding MOT strategies for an Interstate highway maintenance project, 
what would you prefer among the below scenarios, given that you can readily implement 
Crossover as well as Full/One direction closure for all the scenarios. You can mention the 
reason behind you selection in the textbox. 

C
p

rossover Equal 
referred preference 

Full/One 
direction 
closure with 
detour 
preferred 

1 2 3 4 5 

Interstate project in Urban area () 

Interstate project in Rural area () 

Q4 Following are the typically observed problems/hazards associated with 
implementation of crossover design as a MOT Strategy for Interstate highway projects. 

If your DOT decides to implement full/one lane closure instead of crossover, which of the 
following problems, you believe, can be minimized? Select all that apply. 

▢ Costs associated with the MOT plans (e.g., construction of temporary lanes, 
traffic control devices—signs, markings, signals)  (1) 

▢ Potential accident risk to road users (e.g., accidents due to shifting lanes, change 
in speeds)  (3) 

▢ Safety concerns raised by contractor (e.g., vehicles passing close-by)  (4) 

▢ Longer durations of project (e.g., full lane closure may allow lesser duration)  (5) 

▢ Impact to the local business in the vicinity of the project  (6) 

▢ Compromised quality of the project due to hindrances caused by crossovers  (7) 

▢ Any technical constraints associated with crossovers  (8) 
Additional comments  (9) 

Q5 If your DOT decides to implement full/one lane closure with detour route, what is the 
agency prescribed acceptable tolerance level for induced detour time? 
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Tolerance level: The range up to which the increase in the detour time can be deemed as 
tolerable by your agency, considering the corresponding increase in road user cost, etc. 

o Less than 10%  (1) 

o 10%–20%  (2) 

o 20%–30%  (3) 

o 30% +  (4) 

o The agency does not have a prescribed tolerance level  (5) 

Q6 What work zone software applications or spreadsheet tools does your State DOT use 
to analyze/simulate the traffic condition for a MOT strategy? Select all that apply. 

▢ QuickZone or QuickZone 2.1 software  (1) 

▢ TransEval (by Eastern Washington Council of Governments')  (2) 

▢ CORSIM  (9) 

▢ VisSim  (7) 

▢ Synchro  (8) 

▢ Customized software/spreadsheet to suit the agency's needs  (4) 

▢ Agency does not use any such tool  (5) 

▢ Other  (6) ________________________________________________ 

Q7 When your DOT decides MOT strategies for Interstate highway projects (e.g., 
full/one lane closure or crossovers), what level of importance do you assign to the 
predetermined KPIs below? Use the textbox to mention any additional comments, if 
any. 

Not considered Least Less More Most 
at all important important Moderate important important 

▢ 
0 1 2 3 4 5 

▢ 
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Safety () 

Complexity of work zone layout and net 
available area () 
Budget constraint (e.g., project cost 
including MOT costs) () 
Additional travel time/delay caused by 
MOT strategy () 
Potential increase/decrease in project 
duration with respect to MOT strategy 
() 
Daily road user cost (e.g., extra fuel 
cost, miles traveled and delay) () 
Mobility (e.g., free-flow corridor to 
detour route) () 
Community opinions with selected 
MOT strategy () 
Contractor's opinions (e.g., worker 
safety concerns, equipment logistics, 
site layout) () 
Reliability on contractor's work 
performance, ability and/or quality () 
Whether or not local roads are a part of 
the MOT strategy (e.g., roads under 
same jurisdiction) () 

Q8 When your DOT decides MOT strategies for Interstate highway projects in 
particularly RURAL area (e.g., less available Interstate detour options and/or 
parallel corridors), what level of importance would you differently assign to the KPIs 
which were viewed in the previous question? Use the textbox to mention any additional 
comments, if any. 

Not considered Least Less More Most 
at all important important Moderate important important 

0 1 2 3 4 5 
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Safety () 

Complexity of work zone layout and net 
available area () 
Budget constraint (e.g., project cost 
including MOT costs) () 
Additional travel time/delay caused by 
MOT strategy () 
Potential increase/decrease in project 
duration with respect to MOT strategy 
() 
Daily road user cost (e.g., extra fuel 
cost, miles traveled and delay) () 
Mobility (e.g., free-flow corridor to 
detour route) () 
Community opinions with selected 
MOT strategy () 
Contractor's opinions (e.g., worker 
safety concerns, equipment logistics, 
site layout) () 
Reliability on contractor's work 
performance, ability and/or quality () 
Whether or not local roads are a part of 
the MOT strategy (e.g., roads under 
same jurisdiction) () 

Q9 When your DOT develops a detour route in RURAL areas for full/one lane closure 
project of interstate, how important is it to collaborate/cooperate with the 
following stakeholders/entities if they are in the vicinity of the potential detour route? 
Use the textbox to mention additional comments, if any. 

Not considered Least Less More Most 
at all important important Moderate important important 

0 1 2 3 4 5 
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Law enforcement agency (e.g., police, 
sheriff and state troopers) () 
Emergency service providers (e.g., 
hospitals, fire department) () 
Schools () 

Local communities/residents () 

Local businesses (e.g., manufacturers, 
agriculture and farm industries) () 
Airport authority () 

Trucking firms/ logistics companies () 

Tourism bureau and travel agents () 

Contractors working on ongoing 
projects nearby () 
Additional stakeholder you feel should 
be considered () 
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APPENDIX B. TELEPHONE INTERVIEW 

Part I: General Questions 

1. What are the main Key Performance Indicators (KPIs) considered for MOT strategies of 
interstate closing projects? Can you rank them based on importance? 

[Identified KPIs] 

1. Safety of road users and construction workers 
2. Net available area and complexity of work zone 
3. Overall project cost (including expense in maintaining selected detour option) 
4. Additional travel time/delay caused by the detour strategy 
5. Duration of the project with respect to alternate strategies 
6. Road user cost (in terms of excess fuel burnt, miles travelled and lost time) 
7. Mobility 
8. Accessibility to essential services 
9. Public sentiment with type of detour (e.g., crossover design vs. full lane closure) 
10. Number of local businesses affected by the MOT strategy 
11. Number of concerns raised by the contractor to enhance workers safety 
12. Others 

2. What other documents apart from the Indiana Design Manual Chapter 503 and the 2017 
Interstate Highway Congestion Policy are used in selecting a MOT strategy? 

3. What amount (threshold) of AADT is considered as critical for performing a “full road 
closure” in the construction zone? 

4. What factors do you consider in selecting a detour route? 
5. How do you predict the maximum tolerable detour time for road users prior to the “full 

road closure” in your agency? 
6. What factors do you consider in selecting a MOT strategy? 
7. If you compare the importance of construction and user costs, from 0–10, how will you 

rate each of them? 
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Part II: Questions on I-70 Projects 

1. Comparison rural vs urban setting 
1. Considering projects (1, 2), which MOT strategies were implemented for each of 

the road closures? Why? 
2. Considering projects (3, 4), which MOT strategies were implemented for each of 

the road closures? Why? 
3. What criteria is effective in defining a detour route in an urban and a rural road 

closure, and why? 
4. What MOT strategies is effective in a rural road closure, and why? 

2. Comparison full closure vs partial 
1. Considering projects (1, 2), what are the main factors that affect INDOT decision 

about the implementation of full closure? 
2. Considering projects (3, 4), what are the main factors that affect INDOT decision 

about the implementation of partial closure? 

3. Based on the traffic data (if available), do drivers follow the suggested detour options 
provided by INDOT or prefer to find their own travel path? 

4. What were the benefits gained from the use of full road closure in 2019? (if any) / What 
about partial closure? 

5. What are the challenges faced during the use of full/partial road closure in 2019? / What 
about partial closure? 

6. Overall, would you say the full road closure in 2019 was successful? 

Part III: Comparison closure vs crossover 

1. Is crossover’s effectiveness the same in rural and urban areas? 
2. Based on your experience, what is the most practical traffic management strategy in road 

construction among (full closure/partial closure/crossover) projects? What other options 
are available? 

3. Based on your experience, what is people’s preference among closure and crossover? 
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APPENDIX C. CAPACITY ANALYSIS AND SITE-SPECIFIC NOTES OF 
POTENTIAL DETOUR ROUTES OF INTERSTATES IN RURAL AREAS 
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Direction From To 

# of Ramps in the 
section including 

on/off ramps 
I-64 Section 1 West to East IL State Border Dubois County (SR162 on/off ramp) 9 
I-64 Section 2 West to East Dubois County (SR162 on/off ramp) New Albany County (I-265 junction) 9 
I-65 Section 1 North to South Lake County (I-90 junction) Jasper County (SR14 on/off ramp) 9 
I-65 Section 2 North to South Jasper County (SR14 on/off ramp) Tippicanoe County (SR38 on/off ramp) 10 
I-65 Section 3 North to South Tippicanoe County (SR38 on/off ramp) Indianapolis (I-465 junction) 9 
I-65 Section 4 North to South Marion County Border Jackson County (US50 on/off ramp) 10 
I-65 Section 5 North to South Jackson County (US50 on/off ramp) New Albany County (I-265 junction) 9 
I-69 Section 1 South to North KY State Border Gibson County (SR68 on/off ramp) 10 
I-69 Section 2 South to North Gibson County (I-64 on/off ramp) Monroe County (SR37 on/off ramp) 10 
I-69 Section 3 South to North Monroe County (SR37 on/off ramp) Morgan County (SR39 on/off ramp) 10 
I-69 Section 4 South to North Marion County Border Delaware County (SR32 on/off ramp) 9 
I-69 Section 5 South to North Delaware County (SR32 on/off ramp) Allen County (I469 junction) 9 
I-69 Section 6 South to North Allen County (I469 junction) MI State Border 11 
I-70 Section 1 West to East IL State Border Putnam County (US231 on/off ramp) 7 
I-70 Section 2 West to East Putnam County (US231 on/off ramp) Marion County Border 5 
I-70 Section 3 West to East Marion County Border Wayne County (SR1 on/off ramp) 6 
I-70 Section 4 West to East Wayne County (SR1 on/off ramp) Putnam County (US231 on/off ramp) 6 
I-74 Section 1 West to East IL State Border Montgomery County (SR32 on/off ramp) 6 
I-74 Section 2 West to East Montgomery County (SR32 on/off ramp) Marion County Border 6 
I-74 Section 3 West to East Marion County Border Decatur County (US421 on/off ramp) 8 
I-74 Section 4 West to East Decatur County (US421 on/off ramp) OH State Border 7 

I-64-Section 1 
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Detour Route Table 

West Bound 
Re-enter to Interstate from 

SR162 US231 SR161 SR61 I69 US41 SR 65 SR165 SR69 

Ex
it 

to
 

SR162 (1) SR 162 - SR 
68 - US 231 

(2) SR 162 - SR 
68 - SR 161 

(3) SR 162 - SR 
68 - SR 61 

(4) SR 162 - SR 
68 - I 69 

(5) SR 162 - SR 
68 - US 41 

(6) SR 162 - SR 
68 - SR 65 

(7) SR 162 - SR 
68 - SR 165 

(8) SR 162 - SR 
68 - SR 69 

US231 (9) US 231 - SR 
68 - SR 161 

(10) US 231 - SR 
68 - SR 61 

(11) US 231 - SR 
68 - I 69 

(12) US 231 - SR 
68 - US 41 

(13) US 231 - SR 
68 - SR 65 

(14) US 231 - SR 
68 - SR 165 

(15) US 231 - SR 
68 - SR 69 

SR161 (16) SR 161 - SR 
68 - SR 61 

(17) SR 161 - SR 
68 - I 69 

(18) SR 161 - SR 
68 - US 41 

(19) SR 161 - SR 
68 - SR 65 

(20) SR 161 - SR 
68 - SR 165 

(21) SR 161 - SR 
68 - SR 69 

SR61 (22) SR 61 - SR 
68 - I 69 

(23) SR 61 - SR 
68 - US 41 

(24) SR 61 - SR 
68 - SR 65 

(25) SR 61 - SR 
68 - SR 165 

(26) SR 61 - SR 
68 - SR 69 

I69 (27) I 69 - SR 68 -
US 41 

(28) I 69 - SR 68 -
SR 65 

(29) I 69 - SR 68 -
SR 165 

(30) I 69 - SR 68 -
SR 69 

US41 (31) SR 65 - SR 
68 - SR 65 

(32) US 41 - SR 
68 - SR 165 

(33) US 41 - SR 
68 - SR 69 

SR65 (34) SR 65 - SR 
68 - SR 165 

(35) SR 65 - SR 
68 - SR 69 

SR165 (36) SR 165 - SR 
68 - SR 69 

SR69 

Detour Route Table 

East Bound 
Re-enter to Interstate from 

SR69 SR165 SR65 US41 I69 SR61 SR161 US231 SR162 

Ex
it 

to
 

SR69 (1) SR 69 - SR -
68 - SR 165 

(2) SR 69 - SR 68 
- SR 65 

(3) SR 69 - SR 68 
- US 41 

(4) SR 69 - SR 68 
- I 69 

(5) SR 69 - SR 68 
- SR 61 

(6) SR 69 - SR 68 
- SR 161 

(7) SR 69 - SR 68 
- US 231 

(8) SR 69 - SR 68 
- SR 162 

SR165 (9) SR 165 - SR 
68 - SR 65 

(10) SR 165 - SR 
68 - US 41 

(11) SR 165 - SR 
68 - I 69 

(12) SR 165 - SR 
68 - SR 61 

(13) SR 165 - SR 
68 - SR 161 

(14) SR 165 - SR 
68 - US 231 

(15) SR 165 - SR 
68 - SR 162 

SR65 (16) SR 65 - SR 
68 - US 41 

(17) SR 65 - SR 
68 - I 69 

(18) SR 65 - SR 
68 - SR 61 

(19) SR 65 - SR 
68 - SR 161 

(20) SR 65 - SR 
68 - US 231 

(21) SR 65 - SR 
68 - SR 162 

US41 (22) US 41 - SR 
68 - I 69 

(23) US 41 - SR 
68 - SR 61 

(24) US 41 - SR 
68 - SR 161 

(25) US 41 - SR 
68 - US 231 

(26) US 41 - SR 
68 - SR 162 

I69 (27) I 69 - SR 68 -
SR 61 

(28) I 69 - SR 68 -
SR 161 

(29) I 69 - SR 68 -
US 231 

(30) I 69 - SR 68 -
SR 162 

SR61 (31) SR 61 - SR 
68 - SR 161 

(32) SR 61 - SR 
68 - US 231 

(33) SR 61 - SR 
68 - SR 162 

SR161 (34) SR 161 - SR 
68 - US 231 

(35) SR 161 - SR 
68 - SR 162 

US231 (36) US 231 - SR 
68 - SR 162 

SR162 
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AADT 
8275 

Detour Capacity Analysis Table 

Route 
(1) SR 162 - SR 68 -
US 231 
(2) SR 162 - SR 68 -
SR 161 
(3) SR 162 - SR 68 -
SR 61 
(4) SR 162 - SR 68 -
I 69 
(5) SR 162 - SR 68 -
US 41 
(6) SR 162 - SR 68 -
SR 65 
(7) SR 162 - SR 68 -
SR 165 
(8) SR 162 - SR 68 -
SR 69 
(9) US 231 - SR 68 -
SR 161 
(10) US 231 - SR 
68 - SR 61 
(11) US 231 - SR 
68 - I 69 
(12) US 231 - SR 
68 - US 41 
(13) US 231 - SR 
68 - SR 65 
(14) US 231 - SR 
68 - SR 165 
(15) US 231 - SR 
68 - SR 69 
(16) SR 161 - SR 68 
- SR 61 
(17) SR 161 - SR 68 
- I 69 
(18) SR 161 - SR 68 
- US 41 
(19) SR 161 - SR 68 
- SR 65 
(20) SR 161 - SR 68 
- SR 165 
(21) SR 161 - SR 68 
- SR 69 
(22) SR 61 - SR 68 -
I 69 
(23) SR 61 - SR 68 -
US 41 
(24) SR 61 - SR 68 -
SR 65 
(25) SR 61 - SR 68 -
SR 165 
(26) SR 61 - SR 68 -
SR 69 
(27) I 69 - SR 68 -
US 41 
(28) I 69 - SR 68 -
SR 65 
(29) I 69 - SR 68 -
SR 165 
(30) I 69 - SR 68 -
SR 69 
(31) US 41 - SR 68 -
SR 65 
(32) US 41 - SR 68 -
SR 165 
(33) US 41 - SR 68 -
SR 69 
(34) SR 65 - SR 68 -
SR 165 
(35) SR 65 - SR 68 -
SR 69 
(36) SR 165 - SR 68 
- SR 69 

Max AADT of 
the Section 

(veh/day) (a) 

2743 

665 

1162 

1022 

2471 

942 

1571 

1689 

665 

1162 

1022 

2471 

942 

1571 

1689 

1162 

1022 

2471 

942 

1571 

1689 

1022 

2471 

942 

1571 

1689 

2471 

942 

1571 

1689 

942 

1571 

1689 

1571 

1689 

1689 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

Min # of Lanes 
in the Section 

(b) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

459 

373 

393 

387 

448 

384 

410 

415 

373 

393 

387 

448 

384 

410 

415 

393 

387 

448 

384 

410 

415 

387 

448 

384 

410 

415 

448 

384 

410 

415 

384 

410 

415 

410 

415 

415 

Min Capacity 
(veh/hr/ln) 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

Average 
Capacity 

(veh/hr/ln) 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

Max Capacity 
(veh/hr/ln) 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

Max V/C 

0.57 

0.47 

0.49 

0.48 

0.56 

0.48 

0.51 

0.52 

0.47 

0.49 

0.48 

0.56 

0.48 

0.51 

0.52 

0.49 

0.48 

0.56 

0.48 

0.51 

0.52 

0.48 

0.56 

0.48 

0.51 

0.52 

0.56 

0.48 

0.51 

0.52 

0.48 

0.51 

0.52 

0.51 

0.52 

0.52 

Average V/C 

0.36 

0.29 

0.31 

0.30 

0.35 

0.30 

0.32 

0.33 

0.29 

0.31 

0.30 

0.35 

0.30 

0.32 

0.33 

0.31 

0.30 

0.35 

0.30 

0.32 

0.33 

0.30 

0.35 

0.30 

0.32 

0.33 

0.35 

0.30 

0.32 

0.33 

0.30 

0.32 

0.33 

0.32 

0.33 

0.33 

Min V/C 

0.26 

0.21 

0.22 

0.22 

0.26 

0.22 

0.23 

0.24 

0.21 

0.22 

0.22 

0.26 

0.22 

0.23 

0.24 

0.22 

0.22 

0.26 

0.22 

0.23 

0.24 

0.22 

0.26 

0.22 

0.23 

0.24 

0.26 

0.22 

0.23 

0.24 

0.22 

0.23 

0.24 

0.23 

0.24 

0.24 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

Adding Miles 
and Time 

Site-specific 
Notes 

residential area 
Sharp turns 
Poseyville 
- School 

Sharp turns 

residential area 
Sharp turns 
Poseyville 
- School 

Sharp turns 

Sharp turns 

Sharp turns y 
residential area 
Sharp turns 
Poseyville 
- School 

Sharp turns 

y 
residential area 
Sharp turns 
Poseyville 
- School 

y 
residential area 
Sharp turns 
Poseyville 
- School 

y 
residential area 
Sharp turns 
Poseyville 
- School 

Poseyville 
- School 
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AADT 
8275 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 69 - SR - 68 -
SR 165 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 

y 
residential 
community 

(2) SR 69 - SR 68 -
SR 65 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 

y 
residential 
community 

(3) SR 69 - SR 68 -
US 41 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 
(4) SR 69 - SR 68 -
I 69 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 
(5) SR 69 - SR 68 -
SR 61 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 
(6) SR 69 - SR 68 -
SR 161 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 
(7) SR 69 - SR 68 -
US 231 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 
(8) SR 69 - SR 68 -
SR 162 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 
(9) SR 165 - SR 68 -
SR 65 1571 1 410 800 1275 1750 0.51 0.32 0.23 #DIV/0! 

residential 
community 

(10) SR 165 - SR 
68 - US 41 942 1 384 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

y 
residential 
community 

(11) SR 165 - SR 
68 - I 69 2471 1 448 800 1275 1750 0.56 0.35 0.26 #DIV/0! 

y 
residential 
community 

(12) SR 165 - SR 
68 - SR 61 942 1 384 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

y 
residential 
community 

(13) SR 165 - SR 
68 - SR 161 1571 1 410 800 1275 1750 0.51 0.32 0.23 #DIV/0! 

y 
residential 
community 

(14) SR 165 - SR 
68 - US 231 1571 1 410 800 1275 1750 0.51 0.32 0.23 #DIV/0! 

y 
residential 
community 

(15) SR 165 - SR 
68 - SR 162 1571 1 410 800 1275 1750 0.51 0.32 0.23 #DIV/0! 

residential 
community 

(16) SR 65 - SR 68 -
US 41 1571 1 410 800 1275 1750 0.51 0.32 0.23 #DIV/0! 

residential 
community 

(17) SR 65 - SR 68 -
I 69 2471 1 448 800 1275 1750 0.56 0.35 0.26 #DIV/0! 

residential 
community 

(18) SR 65 - SR 68 -
SR 61 942 1 384 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

residential 
community 

(19) SR 65 - SR 68 -
SR 161 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 

residential 
community 

(20) SR 65 - SR 68 -
US 231 942 1 384 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

y 
residential 
community 

(21) SR 65 - SR 68 -
SR 162 942 1 384 800 1275 1750 0.48 0.30 0.22 #DIV/0! 
(22) US 41 - SR 68 -
I 69 2471 1 448 800 1275 1750 0.56 0.35 0.26 #DIV/0! 
(23) US 41 - SR 68 -
SR 61 2471 1 448 800 1275 1750 0.56 0.35 0.26 #DIV/0! 
(24) US 41 - SR 68 -
SR 161 2471 1 448 800 1275 1750 0.56 0.35 0.26 #DIV/0! 
(25) US 41 - SR 68 -
US 231 2471 1 448 800 1275 1750 0.56 0.35 0.26 #DIV/0! 
(26) US 41 - SR 68 -
SR 162 2471 1 448 800 1275 1750 0.56 0.35 0.26 #DIV/0! 
(27) I 69 - SR 68 -
SR 61 1689 1 415 800 1275 1750 0.52 0.33 0.24 #DIV/0! 
(28) I 69 - SR 68 -
SR 161 1022 1 387 800 1275 1750 0.48 0.30 0.22 #DIV/0! 
(29) I 69 - SR 68 -
US 231 1022 1 387 800 1275 1750 0.48 0.30 0.22 #DIV/0! 
(30) I 69 - SR 68 -
SR 162 1022 1 387 800 1275 1750 0.48 0.30 0.22 #DIV/0! 
(31) SR 61 - SR 68 -
SR 161 1571 1 410 800 1275 1750 0.51 0.32 0.23 #DIV/0! 
(32) SR 61 - SR 68 -
US 231 2471 1 448 800 1275 1750 0.56 0.35 0.26 #DIV/0! 
(33) SR 61 - SR 68 -
SR 162 942 1 384 800 1275 1750 0.48 0.30 0.22 #DIV/0! 
(34) SR 161 - SR 
68 - US 231 1022 1 387 800 1275 1750 0.48 0.30 0.22 #DIV/0! 
(35) SR 161 - SR 
68 - SR 162 942 1 384 800 1275 1750 0.48 0.30 0.22 #DIV/0! 
(36) US 231 - SR 
68 - SR 162 942 1 384 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

 
 

 
 

 
   

 
 

 
   

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 
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I-64-Section 2 

Detour Route Table 

West Bound 
Re-enter to Interstate from 

US150 SR62 
Lanesville 

Rd SR135 SR66 SR237 SR37 SR145 SR162 

Ex
it 

to
 

US150 County Road 
(1) US 150 - SR 

135 
(2) US 150 - SR 

66 

(3) US 150 - SR 
135 - SR 64 - SR 

237 

(4) US 150 - SR 
135 - SR 64 - SR 

37 

(5) US 150 - SR 
135 - SR 64 - SR 

145 

(6) US 150 - SR 
135 - SR 64 - SR 

162 

SR62 County Road 
(7) SR 62 - SR 

135 
(8) SR 62 - SR 66 

(9) SR 62 - SR 
237 

(10) SR 62 - SR 
37 

(11) SR 62 - SR 
145 

(12) SR 62 - SR 
162 

Lanesville 
Rd 

County Road County Road County Road County Road County Road County Road 

SR135 (13) SR 135 - SR 
62 - SR 66 

(14) SR 135 - SR 
62 - SR 237 

(15) SR 135 - SR 
62 - SR 37 

(16) SR 135 - SR 
62 - SR 145 

(17) SR 135 - SR 
62 - SR 162 

SR66 (18) SR 66 - SR 
62 - SR 237 

(19) SR 66 - SR 
62 - SR 37 

(20) SR 66 - SR 
62 - SR 145 

(21) SR 66 - SR 
62 - SR 162 

SR237 (22) SR 237 - SR 
62 - SR 37 

(23) SR 237 - SR 
62 - SR 145 

(24) SR 237 - SR 
62 - SR 162 

SR37 (25) SR 37 - SR 
62 - SR 145 

(26) SR 37 - SR 
62 - SR 162 

SR145 (27) SR 145 - SR 
62 - SR 162 

SR162 
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Detour Route Table 

East Bound 
Re-enter to Interstate from 

SR162 SR145 SR37 SR237 SR66 SR135 
Lanesville 

Rd SR62 US150 

Ex
it 

to
 

SR162 (1) SR 162 - SR 6 
- SR 145 

(2) SR 162 - SR 
62 - SR 37 

(3) SR 162 - SR 
62 - SR 237 

(4) SR 162 - SR 
62 - SR 66 

(5) SR 162 - SR 
62 - SR 135 

County Road 
(6) SR 162 - SR 

62 

SR145 (7) SR 145 - SR 
62 - SR 37 

(8) SR 145 - SR 
62 - SR 237 

(9) SR 145 - SR 
62 - SR 66 

(10) SR 145 - SR 
62 - SR 135 

County Road 
(11) SR 145 - SR 

62 

SR37 (12) SR 37 - SR 
62 - SR 237 

(13) SR 37 - SR 
62 - SR 66 

(14) SR 37 - SR 
62 - SR 135 

County Road 
(15) SR 37 - SR 

62 

SR237 (16) SR 237 - SR 
62 - SR 66 

(17) SR 237 - SR 
62 - SR 135 

County Road 
(18) SR 237 - SR 

62 

SR66 (19) SR 66 - SR 
62 - SR 135 

County Road 
(20) SR 66 - SR 

62 

SR135 County Road 
(21) SR 135 - SR 

62 
(22) SR 135 - US 

150 

Lanesville 
Rd 

County Road County Road 

SR62 

US150 
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AADT 
17083 

Detour Capacity Analysis Table 

Route 
(1) US 150 - SR 
135 
(2) US 150 - SR 66 

(3) US 150 - SR 
135 - SR 64 - SR 
(4) US 150 - SR 
135 - SR 64 - SR 37 
(5) US 150 - SR 
135 - SR 64 - SR 
(6) US 150 - SR 
135 - SR 64 - SR 
(7) SR 62 - SR 135 

(8) SR 62 - SR 66 

(9) SR 62 - SR 237 

(10) SR 62 - SR 37 

(11) SR 62 - SR 145 

(12) SR 62 - SR 162 

(13) SR 135 - SR 62 
- SR 66 
(14) SR 135 - SR 62 
- SR 237 
(15) SR 135 - SR 62 
- SR 37 
(16) SR 135 - SR 62 
- SR 145 
(17) SR 135 - SR 62 
- SR 162 
(18) SR 66 - SR 62 -
SR 237 
(19) SR 66 - SR 62 -
SR 37 
(20) SR 66 - SR 62 -
SR 145 
(21) SR 66 - SR 62 -
SR 162 
(22) SR 237 - SR 62 
- SR 37 
(23) SR 237 - SR 62 
- SR 145 
(24) SR 237 - SR 62 
- SR 162 
(25) SR 37 - SR 62 -
SR 145 
(26) SR 37 - SR 62 -
SR 162 
(27) SR 145 - SR 62 
- SR 162 

Max AADT of 
the Section 

(veh/day) (a) 

3200 

361 

1467 

2136 

1555 

4328 

5917 

1137 

427 

1958 

382 

2734 

1137 

427 

1958 

382 

2734 

427 

1958 

382 

2734 

1958 

382 

2734 

382 

2734 

2734 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

Min # of Lanes 
in the Section 

(b) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

845 

727 

773 

801 

777 

892 

958 

759 

730 

793 

728 

826 

759 

730 

793 

728 

826 

730 

793 

728 

826 

793 

728 

826 

728 

826 

826 

Min Capacity 
(veh/hr/ln) 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

Average 
Capacity 

(veh/hr/ln) 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

1275 

Max Capacity 
(veh/hr/ln) 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

1750 

Max V/C 

1.06 

0.91 

0.97 

1.00 

0.97 

1.12 

1.20 

0.95 

0.91 

0.99 

0.91 

1.03 

0.95 

0.91 

0.99 

0.91 

1.03 

0.91 

0.99 

0.91 

1.03 

0.99 

0.91 

1.03 

0.91 

1.03 

1.03 

Average V/C 

0.66 

0.57 

0.61 

0.63 

0.61 

0.70 

0.75 

0.60 

0.57 

0.62 

0.57 

0.65 

0.60 

0.57 

0.62 

0.57 

0.65 

0.57 

0.62 

0.57 

0.65 

0.62 

0.57 

0.65 

0.57 

0.65 

0.65 

Min V/C 

0.48 

0.42 

0.44 

0.46 

0.44 

0.51 

0.55 

0.43 

0.42 

0.45 

0.42 

0.47 

0.43 

0.42 

0.45 

0.42 

0.47 

0.42 

0.45 

0.42 

0.47 

0.45 

0.42 

0.47 

0.42 

0.47 

0.47 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

Adding Miles 
and Time 

Site-specific 
Notes 

Palmyra 
residential area 

Sharp turn 
Marengo 
resdential area 
Marengo 
resdential area 
Marengo 
resdential area y 
area 
Sharp turns 
area 
Sharp turns 
area 
Sharp turns y 
area 
Sharp turns 

Sharp turns 
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AADT 
16837 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 162 - SR 62 -
SR 145 2734 1 815 800 1275 1750 1.02 0.64 0.47 #DIV/0! 

St Meinrad 
residential area 

(2) SR 162 - SR 62 -
SR 37 2734 1 815 800 1275 1750 1.02 0.64 0.47 #DIV/0! 
(3) SR 162 - SR 62 -
SR 237 382 1 717 800 1275 1750 0.90 0.56 0.41 #DIV/0! 
(4) SR 162 - SR 62 -
SR 66 2734 1 815 800 1275 1750 1.02 0.64 0.47 #DIV/0! 
(5) SR 162 - SR 62 -
SR 135 2734 1 815 800 1275 1750 1.02 0.64 0.47 #DIV/0! 

(6) SR 162 - SR 62 2734 1 815 800 1275 1750 1.02 0.64 0.47 #DIV/0! 
(7) SR 145 - SR 62 -
SR 37 382 1 717 800 1275 1750 0.90 0.56 0.41 #DIV/0! 
(8) SR 145 - SR 62 -
SR 237 382 1 717 800 1275 1750 0.90 0.56 0.41 #DIV/0! 
(9) SR 145 - SR 62 -
SR 66 382 1 717 800 1275 1750 0.90 0.56 0.41 #DIV/0! Sharp turn 
(10) SR 145 - SR 
62 - SR 135 382 1 717 800 1275 1750 0.90 0.56 0.41 #DIV/0! 
(11) SR 145 - SR 
62 382 1 717 800 1275 1750 0.90 0.56 0.41 #DIV/0! 
(12) SR 37 - SR 62 -
SR 237 1958 1 783 800 1275 1750 0.98 0.61 0.45 #DIV/0! 
(13) SR 37 - SR 62 -
SR 66 1958 1 783 800 1275 1750 0.98 0.61 0.45 #DIV/0! Sharp turn 
(14) SR 37 - SR 62 -
SR 135 1958 1 783 800 1275 1750 0.98 0.61 0.45 #DIV/0! 

(15) SR 37 - SR 62 1958 1 783 800 1275 1750 0.98 0.61 0.45 #DIV/0! 
(16) SR 237 - SR 
62 - SR 66 1137 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 
(17) SR 237 - SR 
62 - SR 135 427 1 719 800 1275 1750 0.90 0.56 0.41 #DIV/0! 
(18) SR 237 - SR 
62 427 1 719 800 1275 1750 0.90 0.56 0.41 #DIV/0! 
(19) SR 66 - SR 62 -
SR 135 1137 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(20) SR 66 - SR 62 1137 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 
(21) SR 135 - SR 
62 5917 1 948 800 1275 1750 1.19 0.74 0.54 #DIV/0! Sharp turn 
(22) SR 135 - US 
150 4328 1 882 800 1275 1750 1.10 0.69 0.50 #DIV/0! 

Palmyra 
residential area 

#DIV/0! 800 1275 1750 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! 800 1275 1750 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! 800 1275 1750 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! 800 1275 1750 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! 800 1275 1750 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Input by Research 
Auto Calculation 

Team 

Input by Decision Makers 
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Detour Route Table 

South Bound 
Re-enter to Interstate from 

I94 E Ridge Rd W61st Ave US30 
E 109th 

Ave US231 SR2 SR10 SR14 

Ex
it 

to
 

I94 County Road County Road 
(1) I94 - SR53 -

US30 
County Road 

(2) I94 - SR53 -
US231 

(3) I94 - US41 -
SR2 

(4) I94 - US41 -
SR10 

(5) I94 - US41 -
SR14 

E Ridge Rd County Road County Road County Road County Road County Road County Road County Road 

W 61st Ave County Road County Road County Road County Road County Road County Road 

US30 County Road 
(6) US30 - SR53 -

US231 
(7) US30 - SR55 -

SR2 
(8) US30 - SR55 -

SR10 
(9) US30 - SR55 -

SR14 

E 109th 
Ave 

County Road County Road County Road County Road 

US231 (10) US231 -
SR55 - SR2 

(11) US231 -
SR55 - SR10 

(12) US231 -
SR55 - SR14 

SR2 (13) SR2 - SR55 -
SR10 

(14) SR2 - SR55 -
SR14 

SR10 (15) SR10 - SR55 
- SR14 

SR14 

Detour Route Table 

North Bound 
Re-enter to Interstate from 

SR14 SR10 SR237 US231 
E 109th 

Ave US30 W 61th Ave E Ridge Rd I94 

Ex
it 

to
 

SR14 (1) SR14 -
US231 - SR10 

(2) SR14 -
US231 - SR2 

(3) SR14 -
US231 

County Road 
(4) SR14 -

US421 - US30 
County Road County Road 

(5) SR14 -
US421 - I94 

SR10 (6) SR10 -
US231 - SR2 

(7) SR10 -
US231 

County Road 
No feasible 

route 
County Road County Road 

(8) SR10 -
US421 - I94 

SR237 (9) SR2 - US231 County Road (10) SR2 - US30 County Road County Road 
(11) SR2 - SR8 -

US421 - I94 

US231 County Road 
(12) US231 -
SR2 - US30 

County Road County Road 
(13) US231 -

SR8 - US421 -
I94 

E 109th 
Ave 

County Road County Road County Road County Road 

US30 County Road County Road 
No feasible 

route 

W 61th Ave County Road County Road 

E Ridge Rd County Road 

I94 

C-11



AADT 
25000 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) I94 - SR53 -
US30 8900 2 706 800 1275 1750 0.88 0.55 0.40 #DIV/0! 

Indiana University 
Northwest 

(2) I94 - SR53 -
US231 8900 2 706 800 1275 1750 0.88 0.55 0.40 #DIV/0! 

Indiana University 
Northwest 

(3) I94 - US41 -
SR2 18000 1 1792 800 1275 1750 2.24 1.41 1.02 #DIV/0! 

Multiple signals, 
pedestrian 

(4) I94 - US41 -
SR10 18000 1 1792 800 1275 1750 2.24 1.41 1.02 #DIV/0! 

Multiple signals, 
pedestrian 

(5) I94 - US41 -
SR14 18000 1 1792 800 1275 1750 2.24 1.41 1.02 #DIV/0! 

Multiple signals, 
pedestrian 

(6) US30 - SR53 -
US231 8500 2 698 800 1275 1750 0.87 0.55 0.40 #DIV/0! 

region, 2 hospital 
zones 

(7) US30 - SR55 -
SR2 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

Sharp turn from 
SR55 to SR2 

(8) US30 - SR55 -
SR10 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

Sharp turn from 
SR55 to SR10 

(9) US30 - SR55 -
SR14 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

Sharp turn from 
SR55 to SR14 

(10) US231 - SR55 -
SR2 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

Sharp turn to 
SR55 and to SR2 

(11) US231 - SR55 -
SR10 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

Sharp turn to 
SR55 and to SR10 

(12) US231 - SR55 -
SR14 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

Sharp turn to 
SR55 and to SR14 

(13) SR2 - SR55 -
SR10 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

Intermediate 
turns, signals and 

(14) SR2 - SR55 -
SR14 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

Intermediate 
turns, signals and 

(15) SR10 - SR55 -
SR14 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

Intermediate 
turns, signals and 

 

 

 

  

 
 

 
 

 
   

 
 

 
  

  

  

  

  

  

 

  

  

  

  

  

  

  

  

  

 
 

 
 

 
   

 
 

 
  

 
 
 

 

 

  

 
  

 

  

 

  

 

  

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

AADT 
25000 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR14 - US231 -
SR10 

9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 
Multiple sharp 

turns throughout 
the detour route 

(2) SR14 - US231 -
SR2 

9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

(3) SR14 - US231 9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

(4) SR14 - US421 -
US30 

9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 

(5) SR14 - US421 -
I94 

9000 1 1417 800 1275 1750 1.77 1.11 0.81 #DIV/0! 
Bypasses the 

entire 
neighbourhood of 

(6) SR10 - US231 -
SR2 

5000 1 1250 800 1275 1750 1.56 0.98 0.71 #DIV/0! 
Complicated due 
to multiple turns 

and signals 
(7) SR10 - US231 5000 1 1250 800 1275 1750 1.56 0.98 0.71 #DIV/0! 

(8) SR10 - US421 -
I94 

5000 1 1250 800 1275 1750 1.56 0.98 0.71 #DIV/0! 
Bypasses the 

entire 
neighbourhood of 

(9) SR2 - US231 5000 1 1250 800 1275 1750 1.56 0.98 0.71 #DIV/0! 

(10) SR2 - US30 5000 1 1250 800 1275 1750 1.56 0.98 0.71 #DIV/0! 

(11) SR2 - SR8 -
US421 - I94 

18000 1 1792 800 1275 1750 2.24 1.41 1.02 #DIV/0! 
Irregular number 

of lanes, Bypasses 
the entire 

(12) US231 - SR2 -
US30 

5000 1 1250 800 1275 1750 1.56 0.98 0.71 #DIV/0! 

(13) US231 - SR8 -
US421 - I94 

18000 1 1792 800 1275 1750 2.24 1.41 1.02 #DIV/0! 
Bypasses the 

entire 
neighbourhood of 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

Detour Capacity Analysis Table 
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I-65-Section 2 
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C-14

Detour Route Table 
Re-enter to Interstate from 

South Bound 
SR14 SR114 US231 US24 US231 SR18 SR43 SR25 SR26 SR38 

Adds more Adds more Adds more Adds more Adds more Adds more 
(1) (2) (3) 

than 50% of than 50% of than 50% of than 50% of than 50% of than 50% of 
SR14 - SR55 - SR14 - SR55 -  SR14 - SR55 -SR14 travel time and travel time and travel time and travel time and travel time and travel time and 

SR114 US24 US52 - SR18 
miles miles miles miles miles miles 

Adds more Adds more Adds more Adds more Adds more Adds more 
(4) (5) 

than 50% of than 50% of than 50% of than 50% of than 50% of than 50% of 
SR114 - SR55 - SR114 - SR55 -SR114 travel time and travel time and travel time and travel time and travel time and travel time and 

US24 US52 - SR18 
miles miles miles miles miles miles 

Adds more Adds more Adds more 
(7) (8) (9) 

(6) than 50% of than 50% of than 50% of 
 US231 - US24 - US231 - US24 -  US231 - US24 -US231 US231 - US24 travel time and travel time and travel time and 

US231 SR43 - SR18 SR43 
miles miles miles 

Adds more Adds more Adds more 
(11) 

(10) (12) than 50% of than 50% of than 50% of 
 US24 - SR43 -US24  US24 - US231  US24 - SR43 travel time and travel time and travel time and 

SR18 
miles miles miles 

Adds more Adds more Adds more 
(14) 

(13) than 50% of than 50% of than 50% of 
US231 - SR18 -US231  US231 - SR18 

Ex
it 

to
 

SR43 
travel time and travel time and travel time and 

miles miles miles 

(17) (18) 
(15) (16) SR18  SR18 - SR43 SR18 - SR25 

 SR18 - SR39 - SR18 - SR39 -
SR26 SR38 

Adds more Adds more Adds more 
than 50% of than 50% of than 50% of SR43 travel time and travel time and travel time and 

miles miles miles 

(19) (20) 
SR25 - SR39 - SR25 - SR39 -

SR26 
SR25 

SR38 

(21) SR26  SR26 - SR38 

SR38 

Detour Route Table 
Re-enter to Interstate from 

North Bound 
SR26 SR25 SR43 SR18 US231 US24 US231 SR114 SR14 SR38 

No feasible No feasible No feasible No feasible No feasible No feasible 
(1) (2) (3) 

route, added route, added route, added route, added route, added route, added 
 SR26 - SR39 - SR26 - SR39 - SR26 - SR39 -SR26 time is more time is more time is more time is more time is more time is more 

SR25 SR18 SR38 
than 50% of the than 50% of the than 50% of the than 50% of the than 50% of the than 50% of the 

No feasible No feasible (6) (7) (8) No feasible 
(5) 

route, added (4) route, added SR25 - SR18 -  SR25 - SR18 - SR25 - SR18 - route, added 
SR25 - SR18 -SR25 time is more  SR25 - SR18 time is more SR43 - US24 - SR43 - US421 - SR43 - US421 - time is more 
SR43 - US24 

than 50% of the than 50% of the US231 SR114 SR14 than 50% of the 
No feasible No feasible No feasible 

(9) route, added (10) route, added (11) (12) route, added SR43  SR43 - SR18 time is more SR43 - US24 time is more  SR43 - SR114  SR43 - SR14 time is more 
than 50% of the than 50% of the than 50% of the 

No feasible No feasible No feasible 
(13) (14) (15) 

route, added route, added route, added 
SR18 - SR43 - SR18 - SR43 - SR18 - SR43 -SR18 time is more time is more time is more 

US24 SR114 SR14 
than 50% of the than 50% of the than 50% of the 

No feasible 
(17) (18) (19) 

(16) route, added 
 US231 - US24 - US231 - US24 -  US231 - US24 -US231  US231 - US24 time is more 

Ex
it 

to
 

US231 SR43 - SR114 SR43 - SR14 
than 50% of the 

US24 
No feasible 

route, added 
time is more 

than 50% of the 

(20)
 US24 - US421 -

SR114 

US231 (22)
 US231 - SR114 

SR114 

SR26 

SR38 

(21)
 US24 - SR421 -

SR14 

(23)
 US231 - SR14 

(24) 
SR114 - US421 -

SR14 

No feasible 
route, added 
time is more 

than 50% of the 
No feasible 

route, added 
time is more 

than 50% of the 
No feasible 

route, added 
time is more 

than 50% of the 
No feasible 

route, added 
time is more 

than 50% of the 



AADT 
25000 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR14 - SR55 -
SR114 1500 1 1104 800 1250 1700 1.38 0.88 0.65 #DIV/0! 

Multiple turns on 
SR55 

(2) SR14 - SR55 -
US24 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

Multiple turns on 
SR55 

(3) SR14 - SR55 -
US52 - SR18 3500 1 1188 800 1250 1700 1.48 0.95 0.70 #DIV/0! 

Multiple turns on 
SR55 

(4) SR114 - SR55 -
US24 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

Multiple turns on 
SR55 

(5) SR114 - SR55 -
US52 - SR18 3500 1 1188 800 1250 1700 1.48 0.95 0.70 #DIV/0! 

Multiple turns on 
SR55 

(6) US231 - US24 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 
Sharp turn from 
US231 to US24 

(7) US231 - US24 -
US231 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

Sharp turn from 
US231 to US24 

(8) US231 - US24 -
SR43 - SR18 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

Sharp turn from 
US231 to US24 

(9) US231 - US24 -
SR43 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

Sharp turn from 
US231 to US24 

(10) US24 - US231 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 
Sharp turn from 
US231 to US24 

(11) US24 - SR43 -
SR18 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

Travel time is 
about 40% more 

(12) US24 - SR43 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

(13) US231 - SR18 1800 1 1117 800 1250 1700 1.40 0.89 0.66 #DIV/0! 
(14) US231 - SR18 -

SR43 1800 1 1117 800 1250 1700 1.40 0.89 0.66 #DIV/0! 
Irregular lanes 
and multiple turns 

(15) SR18 - SR43 1800 1 1117 800 1250 1700 1.40 0.89 0.66 #DIV/0! 

(16) SR18 - SR25 1800 1 1117 800 1250 1700 1.40 0.89 0.66 #DIV/0! 
Sharp turn to 
SR25 and multiple 

(17) SR18 - SR39 -
SR26 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

(18) SR18 - SR39 -
SR38 1800 1 1117 800 1250 1700 1.40 0.89 0.66 #DIV/0! 

(19) SR25 - SR39 -
SR26 1800 1 1117 800 1250 1700 1.40 0.89 0.66 #DIV/0! 

SR25 has multiple 
curves in ita 

(20) SR25 - SR39 -
SR38 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

SR25 has multiple 
curves in ita 

(21) SR26 - SR38 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 
Sharp turn from 
SR26 to SR38, 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

AADT 
25000 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR26 - SR39 -
SR25 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

(2) SR26 - SR39 -
SR18 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

(3) SR26 - SR39 -
SR38 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

(4) SR25 - SR18 1800 1 1117 800 1250 1700 1.40 0.89 0.66 #DIV/0! 
(5) SR25 - SR18 -

SR43 - US24 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 
(6) SR25 - SR18 -

SR43 - US24 - 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 
(7) SR25 - SR18 -
SR43 - US421 - 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(8) SR25 - SR18 -
SR43 - US421 - 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(9) SR43 - SR18 1800 1 1117 800 1250 1700 1.40 0.89 0.66 #DIV/0! 

(10) SR43 - US24 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

(11) SR43 - SR114 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

(12) SR43 - SR14 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 
(13) SR18 - SR43 -

US24 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 
(14) SR18 - SR43 -

SR114 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 
(15) SR18 - SR43 -

SR14 1800 1 1117 800 1250 1700 1.40 0.89 0.66 #DIV/0! 

(16) US231 - US24 3500 1 1188 800 1250 1700 1.48 0.95 0.70 #DIV/0! 
(17) US231 - US24 -

US231 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 
(18) US231 - US24 -

SR43 - SR114 3500 1 1188 800 1250 1700 1.48 0.95 0.70 #DIV/0! 
(19) US231 - US24 -

SR43 - SR14 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 
(20) US24 - US421 -

SR114 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 
(21) US24 - SR421 -

SR14 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 
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Detour Route Table 

South Bound 
Re-enter to Interstate from 

SR38 SR28 SR47 US52 SR32 SR39 S100E SR267 
Whitestow 

n Pkwy 

Ex
it 

to
 

SR38 
(1)

 SR38 - US52 -
SR28 

No feasible 
route 

(2)
 SR38 - US52 

No feasible 
route 

No feasible 
route 

County Road 
No feasible 

route 
County Road 

SR28 
(3)

 SR28 - US52 -
SR47 

(4) 
SR28 - US52 

SR28 - US52 
intersects with 
I65 directly and 

does not 

SR28 - US52 
intersects with 
I65 directly and 

does not 

County Road 

SR28 - US52 
intersects with 
I65 directly and 

does not 

County Road 

SR47 No feasible 
route 

(5) 
SR47 - SR75 -

SR32 

More than 50% 
of original 
travel time 

County Road 
More than 50% 

of original 
travel time 

County Road 

US52 
Travels 

northbound, no 
feasible detour 

option 

Travels 
northbound, no 
feasible detour 

option 

County Road 

Travels 
northbound, no 
feasible detour 

option 

County Road 

SR32 Does not 
intersect 

County Road 
Does not 
intersect 

County Road 

SR39 County Road 
(6) SR39 - I74 -

SR267 
County Road 

S100E County Road County Road 

SR267 County Road 

Whitestow 
n Pkwy 

Detour Route Table 

North Bound 
Re-enter to Interstate from 

Whitestow 
n Pkwy SR267 S100E SR39 SR32 US52 SR47 SR28 SR38 

Ex
it 

to
 

Whitestow 
n Pkwy 

County Road County Road County Road County Road County Road County Road County Road County Road 

SR267 County Road 
No feasible 

route 
No feasible 

route 
No feasible 

route 
No feasible 

route 
No feasible 

route 
No feasible 

route 

S100E County Road County Road County Road County Road County Road County Road 

SR39 (1)
 SR39 - SR32 

(2)
 SR39 - US52 

(3) 
SR39 - SR47 

(4) 
SR39 - SR28 

(5)
 SR39 - SR38 

SR32 
(6) 

SR32 - SR39 -
US52 

(7) 
SR32 - SR39 -

SR47 

(8) 
SR32 - SR39 -

SR28 

(9) 
SR32 - SR39 -

SR38 

US52 Does not 
intersect 

(10)
 US52 - SR28 

Does not 
intersect 

SR47 (11) 
SR47 - SR28 

(12)
 SR47 - SR38 

More than 50% 
of original 
travel time 

SR28 

SR38 

C-17



AADT 
25000 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR38 - US52 -
SR28 5000 1 1250 800 1250 1700 1.56 1.00 0.74 #DIV/0! 

turn is 
inconvenient for 

(2) SR38 - US52 5000 1 1250 800 1250 1700 1.56 1.00 0.74 #DIV/0! 
turn is 

inconvenient for 
(3) SR28 - US52 -

SR47 9000 1 1417 800 1250 1700 1.77 1.13 0.83 #DIV/0! 

(4) SR28 - US52 5000 1 1250 800 1250 1700 1.56 1.00 0.74 #DIV/0! 
(5) SR47 - SR75 -

SR32 5000 1 1250 800 1250 1700 1.56 1.00 0.74 #DIV/0! 
(6) SR39 - I74 -

SR267 8000 1 1375 800 1250 1700 1.72 1.10 0.81 #DIV/0! 
heavy traffic on 

I74 and sharp 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

Detour Capacity Analysis Table 

AADT 
25000 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR39 - SR32 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(2) SR39 - US52 5000 1 1250 800 1250 1700 1.56 1.00 0.74 #DIV/0! 

Lebanon 
downtown traffic 
and hospital zone 

(3) SR39 - SR47 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(4) SR39 - SR28 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(5) SR39 - SR38 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(6) SR32 - SR39 -

US52 5000 1 1250 800 1250 1700 1.56 1.00 0.74 #DIV/0! 
(7) SR32 - SR39 -

SR47 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(8) SR32 - SR39 -

SR28 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

Multiple signals 
and turns and 

complicated road 
(9) SR32 - SR39 -

SR38 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(10) US52 - SR28 5000 1 1250 800 1250 1700 1.56 1.00 0.74 #DIV/0! 
Frankfort 

downtown region 

(11) SR47 - SR28 2000 1 1125 800 1250 1700 1.41 0.90 0.66 #DIV/0! 

(12) SR47 - SR38 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
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Detour Route Table 

South Bound 
Re-enter to Interstate from 

E Main St 
Worthsville 

Rd E500N SR44 SR252 US31 SR46 SR58 SR11 US50 

Ex
it 

to
 

E Main St County Road County Road County Road County Road County Road County Road County Road County Road County Road 

Worthsville 
Rd 

County Road County Road County Road County Road County Road County Road County Road County Road 

E500N County Road County Road County Road County Road County Road County Road County Road 

SR44 
(1)

 SR44 - US31 -
SR252 

(2)
 SR44 - US31 

(3)
 SR44 - SR46 

No feasible 
route 

No feasible 
route 

No feasible 
route 

SR252 (4)
 SR252 - US31 

(5) 
SR252 - SR9 -

SR46 

No feasible 
route 

No feasible 
route 

No feasible 
route 

US31 
No feasible 
route, odd 

curve on turn 

No feasible 
route 

No feasible 
route 

(6)
 US31 - US50 

SR46 No feasible 
route 

(7)
 SR46 - SR11 

(8) 
SR46 - US31 -

US50 

SR58 No feasible 
route 

No feasible 
route 

SR11 (9) 
SR11 - US50 

US50 

Detour Route Table 

North Bound 
Re-enter to Interstate from 

US50 SR11 SR58 SR46 US31 SR252 SR44 E500N 
Worthsville 

Rd E Main St. 

Ex
it 

to
 

US50 (1) US50 - SR11 
More than 50% 

of original 
travel time 

(2) US50 - US31 -
SR46 

(3) US50 - US31 
More than 50% 

of original 
travel time 

More than 50% 
of original 
travel time 

County Road County Road County Road 

SR11 (4) SR11 - SR58 
More than 50% 

of original 
travel time 

More than 50% 
of original 
travel time 

More than 50% 
of original 
travel time 

More than 50% 
of original 
travel time 

County Road County Road County Road 

SR58 No feasible 
route 

No feasible 
route 

No feasible 
route 

No feasible 
route 

County Road County Road County Road 

SR46 
More than 50% 

of original 
travel time 

More than 50% 
of original 
travel time 

More than 50% 
of original 
travel time 

County Road County Road County Road 

US31 (5) US31 -
SR252 

(6) US31 - SR44 County Road County Road County Road 

SR252 (7) SR252 -
US31 - SR44 

County Road County Road County Road 

SR44 County Road County Road County Road 

E500N County Road County Road 

Worthsville 
Rd 

County Road 

E Main St. 

C-20



AADT 
25000 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR44 - US31 -
SR252 12500 1 1563 800 1250 1700 1.95 1.25 0.92 #DIV/0! 

Franklin college 
and hospital zone 
near Franklin 

(2) SR44 - US31 12500 1 1563 800 1250 1700 1.95 1.25 0.92 #DIV/0! 

Hospital Zone and 
Franklin college in 
Franklin 

(3) SR44 - SR46 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 

Columbus 
downtown is 
crowded due to 

(4) SR252 - US31 12500 1 1563 800 1250 1700 1.95 1.25 0.92 #DIV/0! 

Multiple turns on 
SR252 and a sharp 
turn to US31 

(5) SR252 - SR9 -
SR46 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 

Columbus 
downtown is 
crowded due to 

(6) US31 - US50 14000 1 1625 800 1250 1700 2.03 1.30 0.96 #DIV/0! 

Multiple curves 
and turns on US31 
and a sharp turn 

(7) SR46 - SR11 2500 1 1146 800 1250 1700 1.43 0.92 0.67 #DIV/0! 

Sharp turn to 
SR11, pedestrian 
crossings and 

(8) SR46 - US31 -
US50 14000 1 1625 800 1250 1700 2.03 1.30 0.96 #DIV/0! 

Multiple curves 
and turns on US31 
and a sharp turn 

(9) SR11 - US50 14000 1 1625 800 1250 1700 2.03 1.30 0.96 #DIV/0! 

Seymour 
downtown 
passing 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

AADT 
25000 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) US50 - SR11 14000 1 1625 800 1250 1700 2.03 1.30 0.96 #DIV/0! 

Sharp and 
immediate turn to 
SR11 from US50 

(2) US50 - US31 -
SR46 12500 1 1563 800 1250 1700 1.95 1.25 0.92 #DIV/0! 

US31 has multiple 
curves and passes 
through 

(3) US50 - US31 14000 1 1625 800 1250 1700 2.03 1.30 0.96 #DIV/0! 

US31 has multiple 
curves and passes 
through 

(5) US31 - SR252 12500 1 1563 800 1250 1700 1.95 1.25 0.92 #DIV/0! 

Hospital zone 
nearby and sharp 
turn to SR252 and 

(6) US31 - SR44 12500 1 1563 800 1250 1700 1.95 1.25 0.92 #DIV/0! 
Franklin college 
and hospital 

(7) SR252 - US31 -
SR44 12500 1 1563 800 1250 1700 1.95 1.25 0.92 #DIV/0! 

Multiple signals, 
crossings, franklin 
college and 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
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Detour Route Table 

South Bound 
Re-enter to Interstate from 

US50 SR250 US31 SR256 SR56 SR160 
Blue Lick 

Rd US31 SR60 

Ex
it 

to
 

US50 (1) SR50 - US31 -
SR250 

(2) SR50 - US31 
(3) US50 - US31 -

SR256 
(4) US50 - US31 -

SR56 
(5) US50 - US31 -

SR160 
County Road (6) SR50 - US31 

No feasible 
route 

SR250 (7) SR250 -
US31 

(8) SR250 -
US31 - SR256 

(9) SR250 -
US31 - SR56 

(10) SR250 -
US31 - SR160 

County Road 
(11) SR250 -

US31 
No feasible 

route 

US31 (12) US31 -
SR256 

(13) US31 -
SR56 

(14) US31 -
SR160 

County Road 
(15) US31 -

US31 
No feasible 

route 

SR256 (16) SR256 -
US31 - SR56 

(17) SR256 -
US31 - SR160 

County Road 
(18) SR256 -

US31 
No feasible 

route 

SR56 (19) SR56 -
US31 - SR160 

County Road (20) SR56 -US31 (21) SR56 - SR60 

SR160 County Road 
(22) SR160 -

US31 
(23) SR160 -

SR60 

Blue Lick 
Rd 

County Road County Road 

US31 No feasible 
route 

SR60 

Detour Route Table 

North Bound 
Re-enter to Interstate from 

SR60 US31 
Blue Lick 

Rd SR160 SR56 SR256 US31 SR250 US50 

Ex
it 

to
 

SR60 (1) SR60 - US31 County Road (2) SR60 - SR160 (3) SR60 - SR56 
No feasible 

route 
No feasible 

route 
No feasible 

route 
No feasible 

route 

US31 County Road 
(4) US31 -

SR160 
(5) US31 - SR56 

(6) US31 -
SR256 

(7) US31 - US31 
(8) US31 -

SR250 
(9) US231 -

US50 

Blue Lick 
Rd 

County Road County Road County Road County Road County Road County Road 

SR160 (10) SR160 -
US31 - SR56 

(11) SR160 -
US31 - SR256 

(12) SR160 -
US31 

(13) SR160 -
US31 - SR250 

(14) SR160 -
US31 - US50 

SR56 (15) SR56 -
US31 - SR256 

(16) SR56 -
US31 

(17) SR56 -
US31 - SR250 

(18) SR56 -
US31 - US50 

SR256 (19) SR256 -
US31 

(20) SR56 -
US31 - SR250 

(21) SR56 -
US31 - US50 

US31 (22) US31 -
SR250 

(23) US31 -
US50 

SR250 (24) SR250 -
US31 - US50 

US50 

C-23



AADT 
25000 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR50 - US31 -
SR250 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(2) SR50 - US31 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(3) US50 - US31 -

SR256 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(4) US50 - US31 -

SR56 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(5) US50 - US31 -

SR160 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(6) SR50 - US31 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(7) SR250 - US31 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(8) SR250 - US31 -

SR256 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(9) SR250 - US31 -

SR56 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(10) SR250 - US31 -

SR160 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(11) SR250 - US31 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(12) US31 - SR256 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(13) US31 - SR56 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(14) US31 - SR160 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(15) US31 - US31 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(16) SR256 - US31 -

SR56 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(17) SR256 - US31 -

SR160 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(18) SR256 - US31 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 
(19) SR56 - US31 -

SR160 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(20) SR56 -US31 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(21) SR56 - SR60 3500 1 1188 800 1250 1700 1.48 0.95 0.70 #DIV/0! 

g 
downtown traffic 
region 

(22) SR160 - US31 3000 1 1167 800 1250 1700 1.46 0.93 0.69 #DIV/0! 

(23) SR160 - SR60 3500 1 1188 800 1250 1700 1.48 0.95 0.70 #DIV/0! 

 

 
 

 
 

 
   

 
 

 
  

 

 

 

 

 

 

 

 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Input by Research 
Auto Calculation 
Input by Decision Makers 

Team 

C-24



 

  

 
 

 
 

 
   

 
 

 
  

 

 

 

 

 

 

AADT 
25000 

Detour Capacity Analysis Table 

Route 

(1) SR60 - US31 

(2) SR60 - SR160 

(3) SR60 - SR56 

(4) US31 - SR160 

(5) US31 - SR56 

(6) US31 - SR256 

(7) US31 - US31 

(8) US31 - SR250 

(9) US231 - US50 

(10) SR160 - US31 -
SR56 

(11) SR160 - US31 -
SR256 

(12) SR160 - US31 

(13) SR160 - US31 -
SR250 

(14) SR160 - US31 -
US50 

(15) SR56 - US31 -
SR256 

(16) SR56 - US31 

(17) SR56 - US31 -
SR250 

(18) SR56 - US31 -
US50 

(19) SR256 - US31 

(20) SR56 - US31 -
SR250 

(21) SR56 - US31 -
US50 

(22) US31 - SR250 

(23) US31 - US50 

(24) SR250 - US31 -
US50 

Max AADT of 
the Section 

(veh/day) (a) 

6000 

3500 

3500 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

6000 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

Min # of Lanes 
in the Section 

(b) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

1292 

1188 

1188 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

1292 

Min Capacity 
(veh/hr/ln) 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

Average 
Capacity 

(veh/hr/ln) 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

1250 

Max Capacity 
(veh/hr/ln) 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

1700 

Max V/C 

1.61 

1.48 

1.48 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

1.61 

Average V/C 

1.03 

0.95 

0.95 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

1.03 

Min V/C 

0.76 

0.70 

0.70 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

Site-specific 
Notes 

g 
downtown traffic 
zone 

C-25



 

 

  

I-69-Section 1 

C-26



 

 

  

     

    

   

 
 

   

  

 

  
 

    

 

   

   

   

 
 

Detour Route Table 

South Bound 
Re-enter to Interstate from 

SR68 I64 SR57 
Bnvl-New 
HarmonyR 

d 
Rynch Rd SR62 SR66 SR662 

Green 
River Rd US41 

Ex
it 

to
 

SR68 (1) SR 68 - US 
41 - I 64 

(2) SR 68 - US 
41 - SR 57 

County Road County Road 
(3) SR 69 - US 

41 - SR 62 
(4) SR 68 - US 

41 - SR 66 
County Road 

(5) SR 68 - US 
41 

I64 (6) I 64 - US 41 -
SR 57 

County Road County Road 
(7) I 64 - US 41 -

SR 62 
(8) I 64 - US 41 -

SR 66 
(9) I 64 - SR 61 -

SR 662 
County Road (10) I 64 - US 41 

SR57 County Road County Road 
(11) SR 57 - US 

41 - SR 62 
(12) SR 57 - US 

41 - SR 66 
County Road 

(13) SR 57 - US 
41 

Bnvl-New 
Harmony 

Rd 
County Road County Road County Road County Road County Road County Road 

Lynch Rd County Road County Road County Road County Road County Road 

SR62 (14) SR 62 - US 
41 - SR 66 

(15) SR 62 - SR 
61 - SR 662 

County Road 
(16) SR 62 - US 

41 

SR66 (17) SR 66 - SR 
662 

County Road 
(18) SR 66 - US 

41 

SR662 County Road 

Green 
River Rd 

County Road 

US41 

Detour Route Table 

North Bound 
Re-enter to Interstate from 

US41 
Green 

River Rd SR662 SR66 SR62 Lynch Rd 
Bnvl New 
Harmony 

Rd 
SR57 I64 SR68 

Ex
it 

to
 

US41 County Road 
(1) US 41 - SR 

66 
(2) US 41 - SR 

62 
County Road County Road 

(3) US 41 - SR 
57 

(4) US 41 - I 64 
(5) US 41 - SR 

68 

Green 
River Rd 

County Road County Road County Road County Road County Road County Road County Road County Road 

SR662 (6) SR 662 - SR 
66 

County Road County Road 
(7) SR 662 - SR 

61 - I 64 
(8) SR 662 - SR 

61 - SR 68 

SR66 (9) SR 66 - SR 62 County Road County Road 
(10) SR 66 - US 

41 - SR 57 
(11) SR 66 - US 

41 - I 64 
(12) SR 66 - US 

41 - SR 68 

SR62 County Road County Road 
(13) SR 62 - US 

41 - SR 57 
(14) SR 62 - US 

41 - I 64 
(15) SR 62 - US 

41 - SR 68 

Lynch Rd County Road County Road County Road County Road 

Bnvl New 
Harmony 

Rd 
County Road County Road County Road 

SR57 

I64 (16) I 64 - SR 68 

SR68 

C-27



AADT 
13502 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 68 - US 41 -
I 64 10271 1 991 800 1275 1750 1.24 0.78 0.57 #DIV/0! 

(2) SR 68 - US 41 -
SR 57 4565 1 753 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(3) SR 68 - US 41 -
SR 62 10271 1 991 800 1275 1750 1.24 0.78 0.57 #DIV/0! 

(4) SR 68 - US 41 -
SR 66 2251 1 656 800 1275 1750 0.82 0.51 0.38 #DIV/0! 

(5) SR 68 - US 41 2471 1 666 800 1275 1750 0.83 0.52 0.38 #DIV/0! 
(6) I 64 - US 41 -

SR 57 4565 1 753 800 1275 1750 0.94 0.59 0.43 #DIV/0! 
(7) I 64 - US 41 -

SR 62 4565 1 753 800 1275 1750 0.94 0.59 0.43 #DIV/0! 
(8) I 64 - US 41 -

SR 66 32689 2 962 2100 2200 2300 0.46 0.44 0.42 #DIV/0! 
(9) I 64 - SR 61 - SR 

662 2025 1 647 800 1275 1750 0.81 0.51 0.37 #DIV/0! 
center 
Sharp turns 

(10) I 64 - US 41 29028 2 886 2100 2200 2300 0.42 0.40 0.39 #DIV/0! 
(11) SR 57 - US 41 -

SR 62 4565 1 753 800 1275 1750 0.94 0.59 0.43 #DIV/0! 
(12) SR 57 - US 41 -

SR 66 4565 1 753 800 1275 1750 0.94 0.59 0.43 #DIV/0! Regional airport 

(13) SR 57 - US 41 17366 2 643 2100 2200 2300 0.31 0.29 0.28 #DIV/0! 
(14) SR 62 - US 41 -

SR 66 2251 1 656 800 1275 1750 0.82 0.51 0.38 #DIV/0! 
(15) SR 62 - SR 61 -

SR 662 6387 1 829 800 1275 1750 1.04 0.65 0.47 #DIV/0! 
center 
Sharp turns 

(16) SR 62 - US 41 10690 2 504 800 1275 1750 0.63 0.40 0.29 #DIV/0! 

(17) SR 66 - SR 662 6387 1 829 800 1275 1750 1.04 0.65 0.47 #DIV/0! 

(18) SR 66 - US 41 29028 2 886 2100 2200 2300 0.42 0.40 0.39 #DIV/0! 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

Detour Capacity Analysis Table 

AADT 
13502 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) US 41 - SR 66 29028 2 886 2100 2200 2300 0.42 0.40 0.39 #DIV/0! 

(2) US 41 - SR 62 10690 2 504 2100 2200 2300 0.24 0.23 0.22 #DIV/0! 

(3) US 41 - SR 57 17366 2 643 2100 2200 2300 0.31 0.29 0.28 #DIV/0! 

(4) US 41 - I 64 10869 2 508 2100 2200 2300 0.24 0.23 0.22 #DIV/0! 

(5) US 41 - SR 68 2471 1 666 800 1275 1750 0.83 0.52 0.38 #DIV/0! 

(6) SR 662 - SR 66 6387 1 829 800 1275 1750 1.04 0.65 0.47 #DIV/0! 
(7) SR 662 - SR 61 -

I 64 2025 1 647 800 1275 1750 0.81 0.51 0.37 #DIV/0! 
center 
Sharp turns 

(8) SR 662 - SR 61 -
SR 68 2025 1 647 800 1275 1750 0.81 0.51 0.37 #DIV/0! 

center 
Sharp turns 

(9) SR 66 - SR 62 9859 1 973 800 1275 1750 1.22 0.76 0.56 #DIV/0! 
(10) SR 66 - US 41 -

SR 57 4565 1 753 800 1275 1750 0.94 0.59 0.43 #DIV/0! Regional airport 
(11) SR 66 - US 41 -

I 64 32689 2 962 2100 2200 2300 0.46 0.44 0.42 #DIV/0! 
(12) SR 66 - US 41 -

SR 68 2251 1 656 800 1275 1750 0.82 0.51 0.38 #DIV/0! Residential area 
(13) SR 62 - US 41 -

SR 57 4565 1 753 800 1275 1750 0.94 0.59 0.43 #DIV/0! Residential area 
(14) SR 62 - US 41 -

I 64 10271 1 991 800 1275 1750 1.24 0.78 0.57 #DIV/0! Residential area 
(15) SR 62 - US 41 -

SR 68 10271 1 991 800 1275 1750 1.24 0.78 0.57 #DIV/0! Residential area 

(16) I 64 - SR 68 2251 1 656 800 1275 1750 0.82 0.51 0.38 #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

 

 

 

  

 
 

 
 

 
   

 
 

 
   

 

 

 

 

 

 

 

 

 

 
 

 
 

 
   

 
 

 
   

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

C-28



 

 

  

I-69-Section 2 

C-29



 

 

 

   
 
 

   

     

    

   

  

 

    
 
 

   
 
 

  
 
 

  

    

  

 

C-30

Detour Route Table 
Re-enter to Interstate from 

South Bound 
SR37 SR445 SR45 US231 SR58 US50 SR56 SR64 SR168 SR68 

(2) SR 37 - US 
(1) SR 37 - SR 58 SR37 50 

(6) SR 445 - SR 
(3) SR 445 - SR (4) SR 445 - SR (5) SR 445 - SR 

54 - US 231 - US SR445 45 54 - US 231 45 - SR 58 
50 

(7) SR 45 - SR 58 SR45 

(8) US 231 - SR (9) US 231 - US (10) US 231 - SR US231 58 50 56 

(11) SR 58 - SR (12) SR 58 - SR (13) SR 58 - SR (14) SR 58 - SR (15) SR 58 - SR SR58 

Ex
it 

to
 

57 - US 50 57 - SR 56 57 - SR 64 57 - SR 168 57 - SR 68 

(16) US 50 - SR (17) US 50 - SR (18) US 50 - SR (19) US 50 - SR US50 57 - SR 56 57 - SR 64 57 - SR 168 57 - SR 68 

(20) SR 56 - SR (21) SR 56 - SR (22) SR 56 - SR SR56 64 57 - SR 168 61 - SR 68 

(23) SR 64 - SR (24) SR 64 - SR SR64 57 - SR 168 57 - SR 68 

(25) SR 168 - SR 
57 - SR 68 SR168 

SR68 

Detour Route Table 
Re-enter to Interstate from 

North Bound 
SR68 SR168 SR64 SR56 US50 SR58 US231 SR45 SR445 SR37 

(1) SR 68 - SR 57 (2) SR 68 - SR 57 (3) SR 68 - SR 57 (4) SR 68 - SR 57 (5) SR 68 - SR 57 (6) SR 68 - SR 57 SR68 - SR 168 - SR 64 - SR 56 - US 50 - SR 58 - US 50 - US 231 

(11) SR 168 - SR 
(7) SR 168 - SR (8) SR 168 - SR (9) SR 168 - SR (10) SR 168 - SR 

57 - US 50 - US SR168 57 - SR 64 57 - SR 56 57 - US 50 57 - SR 58 
231 

(15) SR 64 - SR 
(12) SR 64 - SR (13) SR 64 - SR (14) SR 64 - SR 

57 - US 50 - US SR64 57 - SR 56 57 - US 50 57 - SR 58 
231 

(18) SR 56 - SR 
(16) SR 56 - SR (17) SR 56 - SR 

57 - US 50 - US SR56 57 - US 50 57 - SR 58 
231 

(19) US 50 - US (20) US 50 - US US50 

Ex
it 

to
 

231 - SR 58 231 

(21) SR 58 - US (22) SR 58 - SR (23) SR 58 - SR (24) SR 58 - SR SR58 231 45 45 - SR 445 

(25) US 231 - SR (26) US 231 - SR 
54 - SR 45 54 - SR 445 

(28) SR 45 - SR 
445 

US231 

SR45 

SR445 

SR37 

37 



AADT 
5857 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 37 - SR 58 2546 1 350 800 1275 1750 0.44 0.27 0.20 #DIV/0! 
Narrow lanes on 
SR 58 

(2) SR 37 - US 50 1641 1 312 800 1275 1750 0.39 0.25 0.18 #DIV/0! 

(3) SR 445 - SR 45 2060 1 330 800 1275 1750 0.41 0.26 0.19 #DIV/0! Sharp turns 
(4) SR 445 - SR 54 -

US 231 2890 1 364 800 1275 1750 0.46 0.29 0.21 #DIV/0! 
Narrow lanes on 
SR 54 

(5) SR 445 - SR 45 -
SR 58 1466 1 305 800 1275 1750 0.38 0.24 0.17 #DIV/0! 

(6) SR 445 - SR 54 -
US 231 - US 50 3266 1 380 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

(8) US 231 - SR 58 3266 1 380 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

(9) US 231 - US 50 4070 1 414 800 1275 1750 0.52 0.32 0.24 #DIV/0! 
Passes through 
residential area 

(10) US 231 - SR 
56 4737 1 441 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(11) SR 58 - SR 57 -
US 50 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(12) SR 58 - SR 57 -
SR 56 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(13) SR 58 - SR 57 -
SR 64 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(14) SR 58 - SR 57 -
SR 168 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(15) SR 58 - SR 57 -
SR 68 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(16) US 50 - SR 57 -
SR 56 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(17) US 50 - SR 57 -
SR 64 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(18) US 50 - SR 57 -
SR 168 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(19) US 50 - SR 57 -
SR 68 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Passes through 
town center 

(20) SR 56 - SR 64 1693 1 315 800 1275 1750 0.39 0.25 0.18 #DIV/0! 
(21) SR 56 - SR 57 -

SR 168 824 1 278 800 1275 1750 0.35 0.22 0.16 #DIV/0! 
(22) SR 56 - SR 61 -

SR 68 1841 1 321 800 1275 1750 0.40 0.25 0.18 #DIV/0! 
Passes through 
residential area 

(23) SR 64 - SR 57 -
SR 168 1042 1 287 800 1275 1750 0.36 0.23 0.16 #DIV/0! 

(24) SR 64 - SR 57 -
SR 68 1042 1 287 800 1275 1750 0.36 0.23 0.16 #DIV/0! 

(25) SR 168 - SR 57 
- SR 68 580 1 268 800 1275 1750 0.34 0.21 0.15 #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

 

 

  

 
 

 
 

 
   

 
 

 
   

 

  

 

 

 
 

  

  

  

  

  

  

 

 

 

 

 

  
 

 

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

C-31



AADT 
5870 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 68 - SR 57 -
SR 168 580 1 269 800 1275 1750 0.34 0.21 0.15 #DIV/0! 

(2) SR 68 - SR 57 -
SR 64 1042 1 288 800 1275 1750 0.36 0.23 0.16 #DIV/0! 

(3) SR 68 - SR 57 -
SR 56 1841 1 321 800 1275 1750 0.40 0.25 0.18 #DIV/0! 

(4) SR 68 - SR 57 -
US 50 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

(5) SR 68 - SR 57 -
SR 58 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Narrow lanes on 
SR 58 

(6) SR 68 - SR 57 -
US 50 - US 231 3266 1 381 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

Narrow lanes on 
SR 58 

(7) SR 168 - SR 57 -
SR 64 1042 1 288 800 1275 1750 0.36 0.23 0.16 #DIV/0! 

(8) SR 168 - SR 57 -
SR 56 824 1 279 800 1275 1750 0.35 0.22 0.16 #DIV/0! 

Passes through 
town center 

(9) SR 168 - SR 57 -
US 50 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

(10) SR 168 - SR 
57 - SR 58 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Narrow lanes on 
SR 58 

(11) SR 168 - SR 
57 - US 50 - US 3266 1 381 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

Passes through 
town center 

(12) SR 64 - SR 57 -
SR 56 1693 1 315 800 1275 1750 0.39 0.25 0.18 #DIV/0! 

Passes through 
town center 

(13) SR 64 - SR 57 -
US 50 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

(14) SR 64 - SR 57 -
SR 58 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Narrow lanes on 
SR 58 

(15) SR 64 - SR 57 -
US 50 - US 231 3266 1 381 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

(16) SR 56 - SR 57 -
US 50 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

(17) SR 56 - SR 57 -
SR 58 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 

Narrow lanes on 
SR 58 

(18) SR 56 - SR 57 -
US 50 - US 231 3266 1 381 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

Narrow lanes on 
SR 58 

(19) US 50 - US 
231 - SR 58 3266 1 381 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

Narrow lanes on 
SR 58 

(20) US 50 - US 
231 3266 1 381 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

(21) SR 58 - US 
231 3266 1 381 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

Narrow lanes on 
SR 58 

(22) SR 58 - SR 45 4745 1 442 800 1275 1750 0.55 0.35 0.25 #DIV/0! 
Narrow lanes on 
SR 58 

(23) SR 58 - SR 45 -
SR 445 2060 1 330 800 1275 1750 0.41 0.26 0.19 #DIV/0! 

Narrow lanes on 
SR 58 

(24) SR 58 - SR 37 2546 1 351 800 1275 1750 0.44 0.28 0.20 #DIV/0! 
Narrow lanes on 
SR 58 

(25) US 231 - SR 
54 - SR 45 3266 1 381 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

(26) US 231 - SR 
54 - SR 445 3266 1 381 800 1275 1750 0.48 0.30 0.22 #DIV/0! 

(28) SR 45 - SR 
445 2060 1 330 800 1275 1750 0.41 0.26 0.19 #DIV/0! 

 

  

 
 

 
 

 
   

 
 

 
   

 

 

 

 

  

  

 

  

 
 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 
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I-69-Section 3 

C-33



 

 

 

 

 

 

 

 

 

 
 

  

 

 
 

Detour Route Table 

South Bound 
Re-enter to Interstate from 

SR39 Godsey Rd Sample Rd Walnut St SR46 SR48 SR45 Tapp Rd 
Fullerton 

Pike SR37 

Ex
it 

to
 

SR39 County Road County Road County Road 
(1) SR 39 - SR 67 
- US 231 - SR 46 

(2) SR 39 - SR 67 
- US 231 - SR 43 -

SR 48 

(3) SR 39 - SR 67 
- US 231 - SR 43 -

SR 45 
County Road County Road 

No suitable 
route 

Godsey Rd County Road County Road County Road County Road County Road County Road County Road County Road 

Sample Rd County Road County Road County Road County Road County Road County Road County Road 

Walnut St County Road County Road County Road County Road County Road County Road 

SR46 (4) SR 46 - SR 43 
- SR 48 

(5) SR 46 - SR 43 
- SR 45 

County Road County Road 
No suitable 

route 

SR48 (6) SR 48 - SR 43 
- SR 45 

County Road County Road 
No suitable 

route 

SR45 County Road County Road 
No suitable 

route 

Tapp Rd County Road County Road 

Fullerton 
Pike 

County Road 

SR37 

Detour Route Table 

North Bound 
Re-enter to Interstate from 

SR37 
Fullerton 

Pike Tapp Rd SR45 SR48 SR46 Walnut St Sample Rd Godsey Rd SR39 

Ex
it 

to
 

SR37 County Road County Road 
No suitabel 

route 
No suitable 

route 
No suitable 

soute 
County Road County Road County Road 

No suitable 
soute 

Fullerton 
Pike 

County Road County Road County Road County Road County Road County Road County Road County Road 

Tapp Rd County Road County Road County Road County Road County Road County Road County Road 

SR45 (1) SR 45 
(2) SR 45 - SR 43 

- SR 48 
(3) SR 45 - SR 43 

- SR 46 
County Road County Road County Road 

(4) SR 45 - SR 43 
- US 231 - SR 67 -

SR 39 

SR48 (5) SR 48 - SR 43 
- SR 46 

County Road County Road County Road 
(6) SR 48 - SR 43 
- US 231 - SR 67 -

SR 39 

SR46 County Road County Road County Road 
(7) SR 46 - US 

231 - SR 67 - SR 
39 

Walnut St County Road County Road County Road 

Sample Rd County Road County Road 

Godsey Rd County Road 

SR39 

C-34



AADT 
6508 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 39 - SR 67 -
US 231 - SR 46 2877 1 391 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

(2) SR 39 - SR 67 -
US 231 - SR 43 - SR 2877 1 391 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Narrow lanes 
Sharp turns 

(3) SR 39 - SR 67 -
US 231 - SR 43 - SR 2877 1 391 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Narrow lanes 
Sharp turns 

(4) SR 46 - SR 43 -
SR 48 2854 1 390 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Narrow lanes on 
SR 43 

(5) SR 46 - SR 43 -
SR 45 7217 1 572 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Narrow lanes on 
SR 43 

(6) SR 48 - SR 43 -
SR 45 7217 1 572 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Narrow lanes on 
SR 43 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

AADT 
6508 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 45 5222 1 489 800 1275 1750 0.61 0.38 0.28 #DIV/0! 
(2) SR 45 - SR 43 -

SR 48 2854 1 390 800 1275 1750 0.49 0.31 0.22 #DIV/0! Narrow lanes 
(3) SR 45 - SR 43 -

SR 46 7217 1 572 800 1275 1750 0.71 0.45 0.33 #DIV/0! 
Narrow lanes 
Sharp turns 

(4) SR 45 - SR 43 -
US 231 - SR 67 - 2877 1 391 800 1275 1750 0.49 0.31 0.22 #DIV/0! 

Narrow lanes 
Sharp turns 

(5) SR 48 - SR 43 -
SR 46 2854 1 390 800 1275 1750 0.49 0.31 0.22 #DIV/0! 

Narrow lanes on 
SR 43 

(6) SR 48 - SR 43 -
US 231 - SR 67 - 2877 1 391 800 1275 1750 0.49 0.31 0.22 #DIV/0! 

Narrow lanes on 
SR 43 

(7) SR 46 - US 231 -
SR 67 - SR 39 2877 1 391 800 1275 1750 0.49 0.31 0.22 #DIV/0! 

Passes through 
town centers 

 

 

 

  

 
 

 
 

 
   

 
 

 
   

 

 
 

 
 

  

  

  

 
 

 
 

 
 

 
  

 
 

 
   

 

 

 
 
  

 
 

 

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 
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I-69-Section 4 

C-36



 

 

  

 

 
 

 
 

   
 

 
 

   

  

  

 

 

 

 

 

 

 

 

 

 

Detour Route Table 

South Bound 
Re-enter to Interstate from 

SR32 SR67 SR9 SR38 SR38 SR13 
Campus 

Pkwy SR37 E116th St 

Ex
it 

to
 

SR32 No suitable 
route 

(1) SR 32 - SR 9 (2) SR 32 - SR 38 (2) SR 32 - SR 38 (3) SR 32 - SR 13 County Road (4) SR 32 - SR 37 County Road 

SR67 
(5) SR 67 - SR 3 -
US 36 - SR 9 (SR 

109) 

(6) SR 67 - SR 3 -
SR 38 

(6) SR 67 - SR 3 -
SR 38 

No suitable 
route 

County Road 
No suitable 

route 
County Road 

SR9 (7) SR 9 (SR 109) 
- SR 38 

(7) SR 9 (SR 109) 
- SR 38 

(8) SR 9 - SR 32 -
SR 13 

County Road 
(10) SR 9 - SR 32 

- SR 37 
County Road 

SR38 (11) SR 38 - SR 
13 

County Road 
(12) SR 38 - SR 

37 
County Road 

SR38 (11) SR 38 - SR 
13 

County Road 
(12) SR 38 - SR 

37 
County Road 

SR13 County Road 
(13) SR 13 - SR 

37 
County Road 

Campus 
Pkwy 

County Road County Road 

SR37 County Road 

E116th St 

Detour Route Table 

North Bound 
Re-enter to Interstate from 

E116th St SR37 
Campus 

Pkwy SR13 SR38 SR38 SR9 SR67 SR32 

Ex
it 

to
 

E116th St County Road County Road County Road County Road County Road County Road County Road County Road 

SR37 County Road 
(1) SR 37 - SR 32 

- SR 13 
(2) SR 37 - SR 38 (2) SR 37 - SR 38 

(3) SR 37 - SR 32 
- SR 9 

No suitable 
route 

(4) SR 37 - SR 32 

Campus 
Pkwy 

County Road County Road County Road County Road County Road County Road 

SR13 (5) SR 13 - SR 38 (5) SR 13 - SR 38 
(6) SR 13 - SR 32 

- SR 9 
No suitable 

route 
(7) SR 13 - SR 32 

SR38 (8) SR 38 - SR 9 
(SR 109) 

No suitable 
route 

(9) SR 38 - SR 32 

SR38 (8) SR 38 - SR 9 
(SR 109) 

No suitable 
route 

(9) SR 38 - SR 32 

SR9 No suitable 
route 

(10) SR 9 - SR 32 

SR67 No suitable 
route 

SR32 

C-37



AADT 
22372 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 32 - SR 9 4497 1 1120 800 1275 1750 1.40 0.88 0.64 #DIV/0! 

g p 
Passes through 
town center 

(2) SR 32 - SR 38 2172 1 1023 800 1275 1750 1.28 0.80 0.58 #DIV/0! 
Passes through 
town center 

(2) SR 32 - SR 38 2172 1 1023 800 1275 1750 1.28 0.80 0.58 #DIV/0! 
Passes through 
town center 

(3) SR 32 - SR 13 2602 1 1041 800 1275 1750 1.30 0.82 0.59 #DIV/0! 

g p 
Passes through 
town center 

(4) SR 32 - SR 37 3526 1 1079 800 1275 1750 1.35 0.85 0.62 #DIV/0! 
Passes through 
town center 

(5) SR 67 - SR 3 -
US 36 - SR 9 (SR 1708 1 1003 800 1275 1750 1.25 0.79 0.57 #DIV/0! 
(6) SR 67 - SR 3 -

SR 38 2096 1 1020 800 1275 1750 1.27 0.80 0.58 #DIV/0! 
(6) SR 67 - SR 3 -

SR 38 2096 1 1020 800 1275 1750 1.27 0.80 0.58 #DIV/0! 
Passes through 
residential area 

(7) SR 9 (SR 109) -
SR 38 2096 1 1020 800 1275 1750 1.27 0.80 0.58 #DIV/0! 

Passes through 
residential area 

(8) SR 9 - SR 32 -
SR 13 4497 1 1120 800 1275 1750 1.40 0.88 0.64 #DIV/0! 

Passes through 
residential area 

(9) SR 9 - SR 32 -
SR 37 4497 1 1120 800 1275 1750 1.40 0.88 0.64 #DIV/0! 

Passes through 
residential area 

(10) SR 38 - SR 13 2310 1 1028 800 1275 1750 1.29 0.81 0.59 #DIV/0! 

(11) SR 38 - SR 37 2310 1 1028 800 1275 1750 1.29 0.81 0.59 #DIV/0! 

(12) SR 13 - SR 37 2474 1 1035 800 1275 1750 1.29 0.81 0.59 #DIV/0! 

 

 

 

  

 
 

 
 

 
   

 
 

 
   

 

 

 

 

 

 
 
 

  

  

  

  

 
 

 
 

 
   

 
 

 
   

  

  

 

 

 

  

 

 

Input by Research 
Auto Calculation 
Input by Decision Makers 

Team 

AADT 
22372 

Route 
(1) SR 37 - SR 32 -

SR 13 

(2) SR 37 - SR 38 

(2) SR 37 - SR 38 

(3) SR 37 - SR 32 -
SR 9 

(4) SR 37 - SR 32 

(5) SR 13 - SR 38 

(5) SR 13 - SR 38 

(6) SR 13 - SR 32 -
SR 9 

(7) SR 13 - SR 32 

(8) SR 38 - SR 9 
(SR 109) 

(9) SR 38 - SR 32 

(10) SR 9 - SR 32 

Max AADT of 
the Section 

(veh/day) (a) 

2474 

2310 

2310 

4497 

3526 

2310 

2310 

4497 

2602 

2096 

2172 

4497 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

Min # of Lanes 
in the Section 

(b) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

1035 

1028 

1028 

1120 

1079 

1028 

1028 

1120 

1041 

1020 

1023 

1120 

#DIV/0! 

#DIV/0! 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

Detour Capacity Analysis Table 

Max Capacity 
(veh/hr/ln) Max V/C 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

Average V/C 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

Min V/C 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

#DIV/0! 

Adding Miles 
and Time 

Site-specific 
Notes 

Passes through 
residential area 

Passes through 
residential area 
Passes through 
residential area 
Passes through 
town center 
Passes through 
town center 
Passes through 
town center 

Passes through 
town center 
Passes through 
town center 

C-38



 

 

  

I-69-Section 5 

C-39



 

 

     
 

 
 

       

    
 

 
 

  

 

        

    
 

 
 

 
 

 

      

  

 

Detour Route Table 

South Bound 
Re-enter to Interstate from 

US224 SR5 SR218 SR18 SR22 SR26 US35 SR332 SR32 

Ex
it 

to
 

US224 (1) 
US 224 - SR 5 

(2) 
US 224 - SR 3 -

SR 218 

(3) 
US 224 - SR 3 -

SR 18 

(4) 
US 224 - SR 3 -

SR 22 

(5) 
US 224 - SR 3 -

SR 26 

(6) 
US 224 - SR 3 -

US 35 

(7) US 224 - SR 
3 - US 35 - SR 

332 

(8) US 224 - SR 
3 - US 35 - SR 32 

SR5 (9) SR 5 - SR 3 -
SR 218 

(10) SR 5 - SR 3 -
SR 18 

(11) SR 5 - SR 3 -
SR 22 

(12) SR 5 - SR 3 -
SR 26 

(13) SR 5 - SR 3 -
US 35 

(14) SR 5 - SR 3 -
US 35 - SR 332 

(15) SR 5 - SR 3 -
US 35 - SR 32 

SR218 (16) SR 218 - SR 
5 - SR 18 

(17) SR 218 - SR 
5 - SR 22 

(18) SR 218 - SR 
5 - SR 26 

(19) SR 218 - SR 
3 - US 35 

(20) SR 218 - SR 
3 - US 35 - SR 

332 

(21) SR 218 - SR 
3 - US 35 - SR 32 

SR18 (22) SR 18 - SR 5 
- SR 22 

(23) SR 18 - SR 5 
- SR 26 

(24) SR 18 - SR 3 
- US 35 

(25) SR 18 - SR 3 
- US 35 - SR 332 

(26) SR 18 - SR 3 
- US 35 - SR 32 

SR22 (27) SR 22 - SR 3 
- SR 26 

(28) SR 22 - SR 3 
- US 35 

(29) SR 22 - SR 3 
- US 35 - SR 332 

(30) SR 22 - SR 3 
- US 35 - SR 32 

SR26 (31) SR 26 - SR 3 
- US 35 

(32) SR 26 - SR 3 
- US 35 - SR 332 

(33) SR 26 - SR 3 
- US 35 - SR 32 

US35 (34) US 35 - SR 
332 

(35) US 35 - SR 
32 

SR332 (36) SR 332 - SR 
32 

SR32 

Detour Route Table 

North Bound 
Re-enter to Interstate from 

SR32 SR332 US35 SR26 SR22 SR18 SR218 SR5 US224 

Ex
it 

to
 

SR32 (1) SR 32 - US 
35 - SR 332 

(2) SR 32 - US 
35 

(3) SR 32 - SR 9 -
SR 26 

(4) SR 32 - SR 9 -
SR 22 

(5) SR 32 - SR 9 -
SR 18 

(6) SR 32 - SR -
SR 218 

(7) SR 32 - SR 9 -
SR 124 - SR 5 

(8) SR 32 - SR 9 -
US 224 

SR332 (9) SR 332 - US 
35 

(10) SR 332 - US 
35 - SR 26 

(11) SR 332 - US 
35 - SR 3 - SR 22 

(13) SR 332 - US 
35 - SR 3 - SR 18 

(14) SR 332 - US 
35 - SR 3 - SR 

218 

(15) SR 332 - US 
35 - SR 3 - SR 

218 - SR 5 

(16) SR 332 - US 
35 - SR 3 - US 

224 

US35 (17) US 35 - SR 
3 - SR 26 

(18) US 35 - SR 
3 - SR 26 -SR 22 

(19) US 35 - SR 
3 - SR 18 

(20) US 35 - SR 
3 - SR 218 

(21) US 35 - SR 
3 - SR 5 

(22) US 35 - SR 
3 - US 224 

SR26 (23) SR 26 - SR 5 
- SR 22 

(24) SR 26 - SR 5 
- SR 28 

(25) SR 26 - SR 5 
- SR 218 

(26) SR 26 - SR 5 
(27) SR 26 - SR 3 

- US 224 

SR22 (28) SR 22- SR 5 -
SR 28 

(29) SR 22- SR 5 -
SR 218 

(30) SR 22- SR 5 
(31) SR 22- SR 3 -

US 224 

SR18 (32) SR 18 - SR 5 
- SR 218 

(33) SR 18 - SR -
3 - SR 218 

(34) SR 18 - SR 3 
- US 224 

SR218 (35) SR 218 - SR 
5 

(36) SR 218 - SR 
3 - US 224 

SR5 (37) SR 5 - US 
224 

US224 

C-40



AADT 
15270 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) 
US 224 - SR 5 1962 1 718 800 1275 1750 0.90 0.56 0.41 #DIV/0! 

(2) 
US 224 - SR 3 - SR 1311 1 691 800 1275 1750 0.86 0.54 0.39 #DIV/0! 

(3) 
US 224 - SR 3 - SR 2465 1 739 800 1275 1750 0.92 0.58 0.42 #DIV/0! 

(4) 
US 224 - SR 3 - SR 2660 1 747 800 1275 1750 0.93 0.59 0.43 #DIV/0! 

Narrow lanes on 
SR 22 

(5) 
US 224 - SR 3 - SR 1749 1 709 800 1275 1750 0.89 0.56 0.41 #DIV/0! Sharp turns 

(6) 
US 224 - SR 3 - US 3375 1 777 800 1275 1750 0.97 0.61 0.44 #DIV/0! 
(7) US 224 - SR 3 -

US 35 - SR 332 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 
Passes through 
town center 

(8) US 224 - SR 3 -
US 35 - SR 32 4679 1 831 800 1275 1750 1.04 0.65 0.47 #DIV/0! 

Passes through 
town center 

(9) SR 5 - SR 3 - SR 
218 690 1 665 800 1275 1750 0.83 0.52 0.38 #DIV/0! 

(10) SR 5 - SR 3 -
SR 18 1395 1 694 800 1275 1750 0.87 0.54 0.40 #DIV/0! 

(11) SR 5 - SR 3 -
SR 22 1395 1 694 800 1275 1750 0.87 0.54 0.40 #DIV/0! 

(12) SR 5 - SR 3 -
SR 26 1395 1 694 800 1275 1750 0.87 0.54 0.40 #DIV/0! 

(13) SR 5 - SR 3 -
US 35 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(14) SR 5 - SR 3 -
US 35 - SR 332 2717 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(15) SR 5 - SR 3 -
US 35 - SR 32 2717 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(16) SR 218 - SR 5 -
SR 18 2479 1 740 800 1275 1750 0.92 0.58 0.42 #DIV/0! 

(17) SR 218 - SR 5 -
SR 22 2753 1 751 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(18) SR 218 - SR 5 -
SR 26 1740 1 709 800 1275 1750 0.89 0.56 0.41 #DIV/0! 

(19) SR 218 - SR 3 -
US 35 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

(20) SR 218 - SR 3 -
US 35 - SR 332 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Passes through 
town center 

(21) SR 218 - SR 3 -
US 35 - SR 32 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Passes through 
town center 

(22) SR 18 - SR 5 -
SR 22 2753 1 751 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(23) SR 18 - SR 5 -
SR 26 1740 1 709 800 1275 1750 0.89 0.56 0.41 #DIV/0! 

(24) SR 18 - SR 3 -
US 35 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

(25) SR 18 - SR 3 -
US 35 - SR 332 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

(26) SR 18 - SR 3 -
US 35 - SR 32 3338 1 775 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

Passes through 
town center 

(27) SR 22 - SR 3 -
SR 26 2465 1 739 800 1275 1750 0.92 0.58 0.42 #DIV/0! 

(28) SR 22 - SR 3 -
US 35 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(29) SR 22 - SR 3 -
US 35 - SR 332 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(30) SR 22 - SR 3 -
US 35 - SR 32 4679 1 831 800 1275 1750 1.04 0.65 0.47 #DIV/0! 

Passes through 
town center 

(31) SR 26 - SR 3 -
US 35 3375 1 777 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(32) SR 26 - SR 3 -
US 35 - SR 332 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(33) SR 26 - SR 3 -
US 35 - SR 32 2465 1 739 800 1275 1750 0.92 0.58 0.42 #DIV/0! 

Passes through 
town center 

(34) US 35 - SR 
332 1311 1 691 800 1275 1750 0.86 0.54 0.39 #DIV/0! 

(35) US 35 - SR 32 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(36) SR 332 - SR 32 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 
Passes through 
town center 

 

 
 

 
 

 
   

 
 

 
   

 

 

 
 

 

 
  

  

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

  

 

 

 

  

 

 

  

 

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

C-41



AADT 
15270 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 32 - US 35 -
SR 332 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

Passes through 
town center 

(2) SR 32 - US 35 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 
(3) SR 32 - SR 9 -

SR 26 2465 1 739 800 1275 1750 0.92 0.58 0.42 #DIV/0! 
(4) SR 32 - SR 9 -

SR 22 2465 1 739 800 1275 1750 0.92 0.58 0.42 #DIV/0! 
Narrow lanes on 
SR 22 

(5) SR 32 - SR 9 -
SR 18 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

(6) SR 32 - SR - SR 
218 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

(7) SR 32 - SR 9 -
SR 124 - SR 5 2717 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(8) SR 32 - SR 9 -
US 224 3375 1 777 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(9) SR 332 - US 35 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 
Passes through 
town center 

(10) SR 332 - US 
35 - SR 26 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Passes through 
town center 

(11) SR 332 - US 
35 - SR 3 - SR 22 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Passes through 
town center 

(13) SR 332 - US 
35 - SR 3 - SR 18 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Passes through 
town center 

(14) SR 332 - US 
35 - SR 3 - SR 218 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Passes through 
town center 

(15) SR 332 - US 
35 - SR 3 - SR 218 - 2717 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

Passes through 
town center 

(16) SR 332 - US 
35 - SR 3 - US 224 2717 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

Passes through 
town center 

(17) US 35 - SR 3 -
SR 26 3375 1 777 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(18) US 35 - SR 3 -
SR 26 -SR 22 3375 1 777 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

Narrow lanes on 
SR 22 

(19) US 35 - SR 3 -
SR 18 3375 1 777 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(20) US 35 - SR 3 -
SR 218 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

(21) US 35 - SR 3 -
SR 5 2717 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(22) US 35 - SR 3 -
US 224 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 

(23) SR 26 - SR 5 -
SR 22 2753 1 751 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(24) SR 26 - SR 5 -
SR 28 2753 1 751 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(25) SR 26 - SR 5 -
SR 218 2753 1 751 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

(26) SR 26 - SR 5 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 
(27) SR 26 - SR 3 -

US 224 3347 1 776 800 1275 1750 0.97 0.61 0.44 #DIV/0! 
(28) SR 22- SR 5 -

SR 28 2753 1 751 800 1275 1750 0.94 0.59 0.43 #DIV/0! 
Narrow lanes on 
SR 22 

(29) SR 22- SR 5 -
SR 218 2753 1 751 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

Narrow lanes on 
SR 22 

(30) SR 22- SR 5 2753 1 751 800 1275 1750 0.94 0.59 0.43 #DIV/0! 
Narrow lanes on 
SR 22 

(31) SR 22- SR 3 -
US 224 4679 1 831 800 1275 1750 1.04 0.65 0.47 #DIV/0! 

Narrow lanes on 
SR 22 

(32) SR 18 - SR 5 -
SR 218 4679 1 831 800 1275 1750 1.04 0.65 0.47 #DIV/0! 

(33) SR 18 - SR -3 -
SR 218 4679 1 831 800 1275 1750 1.04 0.65 0.47 #DIV/0! 

(34) SR 18 - SR 3 -
US 224 4679 1 831 800 1275 1750 1.04 0.65 0.47 #DIV/0! 

(35) SR 218 - SR 5 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 
(36) SR 218 - SR 3 -

US 224 4794 1 836 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

(37) SR 5 - US 224 2717 1 749 800 1275 1750 0.94 0.59 0.43 #DIV/0! 

 

  

 
 

 
 

 
   

 
 

 
   

  

 

  

 

 

 

 

 

  

  

  

  

  

  

 

  

 

 

 

 

 

 

 

 

  

  

 

  

 

 

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

C-42



 

 

  

I-69-Section 6 

C-43



 

 

  

     

   

 

 

 

 

   

  

 

Detour Route Table 

South Bound 
Re-enter to Interstate from 

SR 127 US 20 SR 4 US 6 SR 8 SR 1 

Ex
it 

to
 

SR 127 (1) SR 127 - US 
20 

No suitable 
route 

No suitable 
route 

No suitable 
route 

No suitable 
route 

US 20 (2) US 20 - SR 
327 - SR 4 

(3) US 20 - SR 
327 - US 6 

(4) US 20 - SR 
327 - SR 8 

(5) US 20 - SR 1 

SR 4 (6) SR 4 - SR 327 
- US 6 

(7) SR 4 - SR 327 
- SR 8 

No suitable 
route 

US 6 (8) US 6 - SR 
327 - SR 8 

(9) US 6 - SR 1 

SR 8 (10) SR 8 - SR 1 

SR 1 

Detour Route Table 

North Bound 
Re-enter to Interstate from 

SR 1 SR 8 US 6 SR 4 US 20 SR 127 

Ex
it 

to
 

SR 1 (1) SR 1 - SR 8 (2) SR 1 - US 6 
No suitable 

route 
(3) SR 1 - US 20 

(4) SR 1 - US 20 -
SR 127 

SR 8 (5) SR 8 - SR 327 
- US 6 

(6) SR 8 - SR 327 
- SR 4 

(7) SR 8 - SR 327 
- US 20 

No suitable 
route 

US 6 (8) US 6 - SR -
327 - SR 4 

(9) US 6 - SR 
327 - US 20 

No suitable 
route 

SR 4 (10) SR 4 - SR 
327 - US 20 

No suitable 
route 

US 20 No suitable 
route 

SR 127 

C-44



AADT 
11622 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR 127 - US 20 5047 1 695 800 1275 1750 0.87 0.54 0.40 #DIV/0! 
SR 127 
Passes through 

(2) US 20 - SR 327 -
SR 4 2701 1 597 800 1275 1750 0.75 0.47 0.34 #DIV/0! 

Narrow lanes on 
SR 327 

(3) US 20 - SR 327 -
US 6 2701 1 597 800 1275 1750 0.75 0.47 0.34 #DIV/0! 

Narrow lanes on 
SR 327 

(4) US 20 - SR 327 -
SR 8 3086 1 613 800 1275 1750 0.77 0.48 0.35 #DIV/0! 

Narrow lanes on 
SR 327 and SR 8 

(5) US 20 - SR 1 2363 1 583 800 1275 1750 0.73 0.46 0.33 #DIV/0! 
Sharp turns on SR 
1 

(6) SR 4 - SR 327 -
US 6 5833 1 727 800 1275 1750 0.91 0.57 0.42 #DIV/0! 

(7) SR 4 - SR 327 -
SR 8 5833 1 727 800 1275 1750 0.91 0.57 0.42 #DIV/0! 

(8) US 6 - SR 327 -
SR 8 5833 1 727 800 1275 1750 0.91 0.57 0.42 #DIV/0! 

Narrow lanes on 
SR 4 

(9) US 6 - SR 1 1252 1 536 800 1275 1750 0.67 0.42 0.31 #DIV/0! 
Narrow lanes on 
SR 1 

(10) SR 8 - SR 1 2742 1 599 800 1275 1750 0.75 0.47 0.34 #DIV/0! 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

AADT 
11622 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR 1 - SR 8 2742 1 599 800 1275 1750 0.75 0.47 0.34 #DIV/0! 
Sharp turns on SR 
1 

(2) SR 1 - US 6 1252 1 536 800 1275 1750 0.67 0.42 0.31 #DIV/0! 
SHarp turns on SR 
1 

(3) SR 1 - US 20 2363 1 583 800 1275 1750 0.73 0.46 0.33 #DIV/0! 
Passes through 
residential area 

(4) SR 1 - US 20 -
SR 127 5047 1 695 800 1275 1750 0.87 0.54 0.40 #DIV/0! 

Passes through 
residential area 

(5) SR 8 - SR 327 -
US 6 5833 1 727 800 1275 1750 0.91 0.57 0.42 #DIV/0! 

Narrow lanes on 
SR 8 

(6) SR 8 - SR 327 -
SR 4 5833 1 727 800 1275 1750 0.91 0.57 0.42 #DIV/0! 

(7) SR 8 - SR 327 -
US 20 3086 1 613 800 1275 1750 0.77 0.48 0.35 #DIV/0! 

(8) US 6 - SR - 327 -
SR 4 5833 1 727 800 1275 1750 0.91 0.57 0.42 #DIV/0! 

Narrow lanes on 
SR 4 

(9) US 6 - SR 327 -
US 20 2701 1 597 800 1275 1750 0.75 0.47 0.34 #DIV/0! 

(10) SR 4 - SR 327 -
US 20 2701 1 597 800 1275 1750 0.75 0.47 0.34 #DIV/0! 

 

 

 

  

 
 

 
 

 
   

 
 

 
  

 
 

 

 
 

 

 

 

  

 

 
 

 
 

 
   

 
 

 
  

 

 

 

  

  

 

 

 

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

C-45



 

 

  

I-70-Section 1 

C-46



 

 

  

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

    

   

  

 

 

Detour Route Table 

East Bound 
Re-enter to Interstate from 

National 
Ave Darwin Rd US150 US40 SR59 SR243 US231 

Ex
it 

to
 

National 
Ave 

County Road County Road County Road County Road County Road County Road 

Darwin Rd County Road County Road County Road County Road County Road 

US150 
US150 travels in 

opposite 
direction of the 

eastbound 

US150 travels in 
opposite 

direction of the 
eastbound 

US150 travels in 
opposite 

direction of the 
eastbound 

US150 travels in 
opposite 

direction of the 
eastbound 

US40 (1) US40 - SR59 
(2) US40 -

SR243 

No intersection 
and feasible 

route 

SR59 (3) SR59 - SR243 
No intersection 

and feasible 
route 

SR243 
No intersection 

and feasible 
route 

US231 

Detour Route Table 

West Bound 
Re-enter to Interstate from 

US231 SR243 SR59 US40 US150 Darwin Rd 
National 

Ave 

Ex
it 

to
 

US231 Does not 
intersect 

Does not 
intersect 

Does not 
intersect 

Does not 
intersect 

County Road County Road 

SR243 (1) SR243 -
US40 - SR59 

(2) SR243 -
US40 

No feasible 
route 

County Road County Road 

SR59 (3) SR59 - SR42 -
US40 

No feasible 
route 

County Road County Road 

US40 No feasible 
route 

County Road County Road 

US150 County Road County Road 

Darwin Rd County Road 

National 
Ave 

C-47



AADT 
28350 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) US40 - SR59 6764 1 1463 800 1250 1700 1.83 1.17 0.86 #DIV/0! 
Downtown region 
ramp and sharp 

(2) US40 - SR243 6764 1 1463 800 1250 1700 1.83 1.17 0.86 #DIV/0! 
Narrow and sharp 
turn to SR243, 

(3) SR59 - SR243 6764 1 1463 800 1250 1700 1.83 1.17 0.86 #DIV/0! 
Congestion 
possibility in 

Input by Research 
Auto Calculation 

Team 

Input by Decision Makers 

AADT 
28350 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR243 - US40 -
SR59 6764 1 1463 800 1250 1700 1.83 1.17 0.86 #DIV/0! 

Inconsistent 
number of lanes 

(2) SR243 - US40 6764 1 1463 800 1250 1700 1.83 1.17 0.86 #DIV/0! 
Narrow and sharp 
turn, downton 

(3) SR59 - SR42 -
US40 6764 1 1463 800 1250 1700 1.83 1.17 0.86 #DIV/0! 

Multiple curves on 
SR42, sharp turn 

 

 

 

  

 
 

 
 

 
   

 
 

 
  

 

 

 
 

 
 

 
   

 
 

 
  

 
 

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

C-48



 

 

  

I-70-Section 2 

C-49



 

 

  

  
 

 
 

 
 

 

 
 

 
  

 
 

  

 

 

Detour Route Table 

East Bound 
Re-enter to Interstate from 

US231 
Little Point 

Rd SR39 SR267 
Ronald 
Reagan 
Pkwy 

Ex
it 

to
 

US231 County Road 
(1) US231 -
SR67 - SR39 

Does not 
intersect with 
US40 to reach 

SR267 

County Road 

Little Point 
Rd 

County Road County Road County Road 

SR39 (2) SR39 - US40 -
SR267 

County Road 

SR267 County Road 

Ronald 
Reagan 
Pkwy 

Detour Route Table 

West Bound 
Re-enter to Interstate from 

Ronald 
reagan 
Pkwy 

SR267 SR39 
Little Point 

Rd US231 

Ex
it 

to
 

Ronald 
Reagan 
Pkwy 

County Road County Road County Road County Road 

SR267 (1) SR267 -
US40 - SR39 

County Road 
No intersection 

with US231 

SR39 County Road 
(2) SR39 - SR67 -

US231 

Little Point 
Rd 

County Road 

US231 

C-50



AADT 
28350 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) US231 - SR67 -
SR39 7000 1 1473 8000 1250 1700 0.18 1.18 0.87 #DIV/0! 

Not feasible due 
to added miles 

(2) SR39 - US40 -
SR267 16500 1 1869 8000 1250 1700 0.23 1.50 1.10 #DIV/0! 

Multiple 
downtown 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

AADT 
28350 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR267 - US40 -
SR39 16500 1 1869 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Irregular number 
of lanes, merging 

(2) SR39 - SR67 -
US231 7000 1 1473 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Not feasible due 
to added miles 

 

 

 

  

 
 

 
 

 
   

 
 

 
  

  
 

  

 
 

 
 

 
   

 
 

 
  

  
 

  
 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

C-51



 

 

  

I-70-Section 3 

C-52



 

 

  

 

  

 

 

  

 

  

 

 

Detour Route Table 

East Bound 
Re-enter to Interstate from 

Mt 
Comfort Rd SR9 SR109 SR3 

Willbur 
Wright Rd 

Ex
it 

to
 

Mt 
Comfort Rd 

County Road County Road County Road County Road 

SR9 (1) SR9 - US40 -
SR109 

(2) SR9 - US40 -
SR3 

County Road 

SR109 (3) SR109 -
US40 - SR3 

County Road 

SR3 County Road 

Willbur 
Wright rd 

Detour Route Table 

West Bound 
Re-enter to Interstate from 

Willbur 
Wright rd SR3 SR109 SR9 

Mt 
Comfort Rd 

Ex
it 

to
 

Willbur 
Wright Rd 

County Road County Road County Road County Road 

SR3 (1) SR3 - SR234 -
SR109 

(2) SR3 - SR234 -
SR9 

County Road 

SR109 (3) SR109 -
SR234 - SR9 

County Road 

SR9 County Road 

Mt 
Comfort Rd 

C-53



AADT 
28350 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR9 - US40 -
SR109 16500 1 1869 800 1250 1700 2.34 1.50 1.10 #DIV/0! 

downtown region, 
merging with 

(2) SR9 - US40 -
SR3 16500 1 1869 800 1250 1700 2.34 1.50 1.10 #DIV/0! 

Greenfield 
downtown 

(3) SR109 - US40 -
SR3 16500 1 1869 800 1250 1700 2.34 1.50 1.10 #DIV/0! Multiple turns 

Input by Research 
Auto Calculation 

Team 

Input by Decision Makers 

AADT 
28350 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR3 - SR234 -
SR109 6100 1 1435 800 1250 1700 1.79 1.15 0.84 #DIV/0! 

Hospital in new 
castle downtown 

(2) SR3 - SR234 -
SR9 12000 1 1681 800 1250 1700 2.10 1.35 0.99 #DIV/0! 

hospital region 
and new castle 

(3) SR109 - SR234 -
SR9 12000 1 1681 800 1250 1700 2.10 1.35 0.99 #DIV/0! 

New castle 
downtown and 

 

 

 

 

  

 
 

 
 

 
   

 
 

 
  

  
 

  

 

 
 

 
 

 
   

 
 

 
  

  

 
 

 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

C-54



 

 

  

I-74-Section 1 

C-55



 

 

  

 

    

 

   

  

 

 

    

   

  

 

 

Detour Route Table 

East Bound 
Re-enter to Interstate from 

SR63 
Stringtown 

Rd US41 SR25 US231 SR32 

Ex
it 

to
 

SR63 County Road 
(1) SR 63 - US 
136 - US 41 

(2) SR 63 - US 
136 - SR 25 

(3) SR 63 - US 
136 - US 231 

(4) SR 63 - US 
136 - SR 32 

Stringtown 
Rd 

County Road County Road County Road County Road 

US41 (5) US 41 - US 
136 - SR 25 

(6) US 41 - US 
136 - US 231 

(7) US 41 - US 
136 - SR 32 

SR25 (8) SR 25 - US 
136 - US 231 

(9) SR 25 - US 
136 - SR 32 

US231 (10) US 231 - US 
136 - SR 32 

SR32 

Detour Route Table 

West Bound 
Re-enter to Interstate from 

SR32 US231 SR25 US41 
Stringtown 

Rd SR63 

Ex
it 

to
 

SR32 (1) SR 32 - US 
136 - US 231 

(2) SR 32 - US 
136 - SR 25 

(3) SR 32 - US 
136 - US 41 

County Road 
(4) SR 32 - US 

136 - SR 53 

US231 (5) US 231 - US 
136 - SR 25 

(6) US 231 - US 
136 - US 42 

County Road 
(7) US 231 - US 

136 - SR 63 

SR25 (8) SR 25 - US 
136 - US 42 

County Road 
(9) SR 25 - US 

136 - SR 63 

US41 County Road 
(10) US 41 - US 

136 - SR 63 

Stringtown 
Rd 

County Road 

SR63 

C-56



AADT 
7808 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR 63 - US 136 -
US 41 2303 1 421 800 1275 1750 0.53 0.33 0.24 #DIV/0! 

Passes through 
residential area 

(2) SR 63 - US 136 -
SR 25 2526 1 431 800 1275 1750 0.54 0.34 0.25 #DIV/0! 

Passes through 
residential area 

(3) SR 63 - US 136 -
US 231 2303 1 421 800 1275 1750 0.53 0.33 0.24 #DIV/0! 

Passes through 
residential area 

(4) SR 63 - US 136 -
SR 32 2303 1 421 800 1275 1750 0.53 0.33 0.24 #DIV/0! 

Passes through 
residential area 

(5) US 41 - US 136 -
SR 25 1233 1 377 800 1275 1750 0.47 0.30 0.22 #DIV/0! 

(6) US 41 - US 136 -
US 231 2526 1 431 800 1275 1750 0.54 0.34 0.25 #DIV/0! 

(7) US 41 - US 136 -
SR 32 2526 1 431 800 1275 1750 0.54 0.34 0.25 #DIV/0! 

Sharp turn to US 
136 

(8) SR 25 - US 136 -
US 231 1233 1 377 800 1275 1750 0.47 0.30 0.22 #DIV/0! 

(9) SR 25 - US 136 -
SR 32 1233 1 377 800 1275 1750 0.47 0.30 0.22 #DIV/0! 

Sharp turn to US 
136 

(10) US 231 - US 
136 - SR 32 1572 1 391 800 1275 1750 0.49 0.31 0.22 #DIV/0! 

Sharp turn to US 
136 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

AADT 
8108 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Adding Miles 
and Time 

Site-specific 
Notes 

(1) SR 32 - US 136 -
US 231 5602 1 571 800 1275 1750 0.71 0.45 0.33 

Passes through 
town center 

(2) SR 32 - US 136 -
SR 25 1233 1 389 800 1275 1750 0.49 0.31 0.22 

Passes through 
town center 

(3) SR 32 - US 136 -
US 41 2526 1 443 800 1275 1750 0.55 0.35 0.25 

Passes through 
town center 

(4) SR 32 - US 136 -
SR 63 2303 1 434 800 1275 1750 0.54 0.34 0.25 

Passes through 
town center 

(5) US 231 - US 
136 - SR 25 1233 1 389 800 1275 1750 0.49 0.31 0.22 

Passes through 
town center 

(6) US 231 - US 
136 - US 41 2526 1 443 800 1275 1750 0.55 0.35 0.25 

Passes through 
town center 

(7) US 231 - US 
136 - SR 63 2303 1 434 800 1275 1750 0.54 0.34 0.25 

Passes through 
town center 

(8) SR 25 - US 136 -
US 41 1233 1 389 800 1275 1750 0.49 0.31 0.22 

Sharp turn to US 
136 

(9) SR 25 - US 136 -
SR 63 2526 1 443 800 1275 1750 0.55 0.35 0.25 

Sharp turn to US 
136 

(10) US 41 - US 
136 - SR 63 2303 1 434 800 1275 1750 0.54 0.34 0.25 
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Detour Route Table 

East Bound 
Re-enter to Interstate from 

SR32 SR75 SR39 
Jeff Gordon 

Blvd SR267 
Ronald 
Reagan 
Pkwy 

Ex
it 

to
 

SR32 (1) SR 32 - US 
136 - SR 75 

(2) SR 32 - US 
136 - SR 39 

County Road 
(3) SR 32 - US 
136 - SR 267 

County Road 

SR75 (4) SR 75 - US 
136 - SR 39 

County Road 
(5) SR 75 - US 
136 - SR 267 

County Road 

SR39 County Road 
(6) SR 39 - US 
136 - SR 267 

County Road 

Jeff Gordon 
Blvd 

County Road County Road 

SR267 County Road 

Ronald 
Reagan 
Pkwy 

Detour Route Table 

West Bound 
Re-enter to Interstate from 

Ronald 
Reagan 
Pkwy 

SR267 
Jeff Gordon 

Blvd SR39 SR75 SR32 

Ex
it 

to
 

Ronald 
Reagan 
Pkwy 

County Road County Road County Road County Road County Road 

SR267 County Road 
(1) SR 267 - US 

136 - SR 39 
(2) SR 267 - US 

136 - SR 75 
(3) SR 267 - US 

136 - SR 32 

Jeff gordon 
Blvd 

County Road County Road County Road 

SR39 (4) SR 39 - US 
136 - SR 75 

(5) SR 39 - US 
136 - SR 32 

SR75 (6) SR 75 - US 
136 - SR 32 

SR32 

C-59



AADT 
12054 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR 32 - US 136 -
SR 75 4904 1 707 800 1275 1750 0.88 0.55 0.40 #DIV/0!

 g 
town center 
Sharp turn to US 

(2) SR 32 - US 136 -
SR 39 4499 1 690 800 1275 1750 0.86 0.54 0.39 #DIV/0! 

town center 
Sharp turn to US 

(3) SR 32 - US 136 -
SR 267 8066 1 838 800 1275 1750 1.05 0.66 0.48 #DIV/0!

 g 
town center 
Sharp turn to US 

(4) SR 75 - US 136 -
SR 39 4499 1 690 800 1275 1750 0.86 0.54 0.39 #DIV/0! 

Sharp turn to US 
136 

(5) SR 75 - US 136 -
SR 267 8066 1 838 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Sharp turn to US 
136 

(6) SR 39 - US 136 -
SR 267 8066 1 838 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Sharp turn to US 
136 

Input by Research 
Auto Calculation 
Input by Decision Makers 

Team 

AADT 
12054 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR 267 - US 
136 - SR 39 8066 1 838 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Sharp turn to US 
136 

(2) SR 267 - US 
136 - SR 75 8066 1 838 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Sharp turn to US 
136 

(3) SR 267 - US 
136 - SR 32 8066 1 838 800 1275 1750 1.05 0.66 0.48 #DIV/0! 

Sharp turn to US 
136 

(4) SR 39 - US 136 -
SR 75 4499 1 690 800 1275 1750 0.86 0.54 0.39 #DIV/0! 

Sharp turn to US 
136 

(5) SR 39 - US 136 -
SR 32 4499 1 690 800 1275 1750 0.86 0.54 0.39 #DIV/0! 

Sharp turn to US 
136 

(6) SR 75 - US 136 -
SR 32 4904 1 707 800 1275 1750 0.88 0.55 0.40 #DIV/0! 

Sharp turn to US 
136 
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Detour Route Table 

East Bound 
Re-enter to Interstate from 

Walnut St London Rd US 52 SR9 SR44 SR244 Michian Rd US421 

Ex
it 

to
 

Walnut St County Road County Road County Road County Road County Road County Road County Road 

London Rd County Road County Road County Road County Road County Road County Road 

US 52 (1) US 52 - SR 9 
(2) US 52 - SR 

44 
(3) US 52 - SR 3 -

SR 244 
County Road 

No suitable 
route 

SR9 (4) SR 9 - SR 44 
(5) SR 9 - US 52 -

SR 3 - SR 244 
County Road 

No suitable 
route 

SR44 
(6) SR 44 - US 
52 - SR 3 - SR 

244 
County Road 

No suitable 
route 

SR244 County Road 
No suitable 

route 

Michian Rd County Road 

US421 

Detour Route Table 

West Bound 
Re-enter to Interstate from 

US421 Michian Rd SR244 SR44 SR9 US 52 London Rd Walnut St 

Ex
it 

to
 

US421 County Road 
No suitable 

route 
No suitable 

route 
No suitable 

route 
No suitable 

route 
County Road County Road 

Michian Rd County Road County Road County Road County Road County Road County Road 

SR244 (1) SR 244 - SR 3 
- US 52 - SR 44 

(2) SR 244 - SR 3 
- US 52 - SR 9 

(3) SR 244 - SR 3 
- US 53 

County Road County Road 

SR44 (4) SR 44 - US 
52 - SR 9 

(5) SR 44 - US 
52 

County Road County Road 

SR9 (6) SR 9 - US 52 County Road County Road 

US 52 County Road County Road 

London Rd County Road 

Walnut St 
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AADT 
24463 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) US 52 - SR 9 3504 1 1165 800 1275 1750 1.46 0.91 0.67 #DIV/0! Sharp turn to SR 9 

(2) US 52 - SR 44 3658 1 1172 800 1275 1750 1.46 0.92 0.67 #DIV/0! 
town center 
Sharp turn to SR 

(3) US 52 - SR 3 -
SR 244 845 1 1055 800 1275 1750 1.32 0.83 0.60 #DIV/0! 

SR 244 
No adequate 

(4) SR 9 - SR 44 10281 1 1448 800 1275 1750 1.81 1.14 0.83 #DIV/0! 
SR 244 
No adequate 

(5) SR 9 - US 52 -
SR 3 - SR 244 3504 1 1165 800 1275 1750 1.46 0.91 0.67 #DIV/0! 

SR 244 
No adequate 

(6) SR 44 - US 52 -
SR 3 - SR 244 3684 1 1173 800 1275 1750 1.47 0.92 0.67 #DIV/0! 

SR 244 
No adequate 

Input by Research Team 
Auto Calculation 
Input by Decision Makers 

AADT 
24463 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Site-specific 
Notes 

(1) SR 244 - SR 3 -
US 52 - SR 44 3684 1 1173 800 1275 1750 1.47 0.92 0.67 

244 
No adequate 

(2) SR 244 - SR 3 -
US 52 - SR 9 3504 1 1165 800 1275 1750 1.46 0.91 0.67 

244 
No adequate 

(3) SR 244 - SR 3 -
US 53 10281 1 1448 800 1275 1750 1.81 1.14 0.83 

Passes trough 
town center 

(4) SR 44 - US 52 -
SR 9 845 1 1055 800 1275 1750 1.32 0.83 0.60 

Passes trough 
town center 

(5) SR 44 - US 52 3658 1 1172 800 1275 1750 1.46 0.92 0.67 
Passes trough 
town center 

(6) SR 9 - US 52 3504 1 1165 800 1275 1750 1.46 0.91 0.67 
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Detour Route Table 

East Bound 
Re-enter to Interstate from 

US421 SR3 
S Co Rd 

850E SR229 SR101 SR1 US52 

Ex
it 

to
 

US421 No suitable 
route 

County Road 
No suitable 

route 
No suitable 

route 
No suitable 

route 
No suitable 

route 

SR3 County Road 
(1) SR 3 - SR 46 -

SR 229 
(2) SR 3 - SR 46 -

SR 101 
(3) SR 3 - SR 46 -

SR 1 
(4) SR 3 - SR 46 -

US 52 

S Co Rd 
850E 

County Road County Road County Road County Road 

SR229 (5) SR 229 - SR 
46 - SR 101 

(6) SR 229 - SR 
46 - SR 1 

(7) SR 229 - SR 
46 - US 52 

SR101 (8) SR 101 - SR 
46 - SR 1 

(9) SR 101 - SR 
46 - US 52 

SR1 (10) SR 1 - SR 46 
- US 52 

US52 

Detour Route Table 

West Bound 
Re-enter to Interstate from 

US52 SR1 SR101 SR229 
S Co Rd 

850E SR3 US421 

Ex
it 

to
 

US52 (1) US 52 - SR 
46 - SR 1 

(2) US 52 - SR 
46 - SR 101 

(3) US 52 - SR 
46 - SR 229 

County Road 
(4) US 52 - SR 

46 - SR 3 
No suitable 

route 

SR1 (5) SR 1 - SR 46 -
SR 101 

(6) SR 1 - SR 46 -
SR 229 

County Road 
(7) SR 1 - SR 46 -

SR 3 
No suitable 

route 

SR101 (8) SR 101 - SR 
46 - SR 229 

County Road 
(9) SR 101 - SR 

46 - SR 3 
No suitable 

route 

SR229 County Road 
(10) SR 229 - SR 

46 - SR 3 
No suitable 

route 

S Co Rd 
850E 

County Road County Road 

SR3 No suitable 
route 

US421 

C-65



AADT 
12862 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) SR 3 - SR 46 -
SR 229 1917 1 616 800 1275 1750 0.77 0.48 0.35 #DIV/0! 

SR 46 
No adequate 

(2) SR 3 - SR 46 -
SR 101 2460 1 638 800 1275 1750 0.80 0.50 0.36 #DIV/0! 

SR 46 
No adequate 

(3) SR 3 - SR 46 -
SR 1 4065 1 705 800 1275 1750 0.88 0.55 0.40 #DIV/0! 

SR 46 
No adequate 

(4) SR 3 - SR 46 -
US 52 3196 1 669 800 1275 1750 0.84 0.52 0.38 #DIV/0! 

SR 46 
No adequate 

(5) SR 229 - SR 46 -
SR 101 2460 1 638 800 1275 1750 0.80 0.50 0.36 #DIV/0! 

SR 46 
No adequate 

(6) SR 229 - SR 46 -
SR 1 4065 1 705 800 1275 1750 0.88 0.55 0.40 #DIV/0! 

SR 46 
No adequate 

(7) SR 229 - SR 46 -
US 52 2564 1 643 800 1275 1750 0.80 0.50 0.37 #DIV/0! 

SR 46 
No adequate 

(8) SR 101 - SR 46 -
SR 1 2460 1 638 800 1275 1750 0.80 0.50 0.36 #DIV/0! 

SR 46 
No adequate 

(9) SR 101 - SR 46 -
US 52 3196 1 669 800 1275 1750 0.84 0.52 0.38 #DIV/0! 

SR 46 
No adequate 

(10) SR 1 - SR 46 -
US 52 2460 1 638 800 1275 1750 0.80 0.50 0.36 #DIV/0! 

SR 46 
No adequate 

Input by Research Team 
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AADT 
12862 

Detour Capacity Analysis Table 

Route 

Max AADT of 
the Section 

(veh/day) (a) 

Min # of Lanes 
in the Section 

(b) 

Total Volume 
(veh/hr/ln) 

((a)+AADT)/((b) 
x24) 

Min Capacity 
(veh/hr/ln) 

Average 
Capacity 

(veh/hr/ln) 
Max Capacity 

(veh/hr/ln) Max V/C Average V/C Min V/C 

Actual (or 
Observed) 
Capacity 

Actual (or 
Observed) V/C 

Site-specific 
Notes 

(1) US 52 - SR 46 -
SR 1 2460 1 638 800 1275 1750 0.80 0.50 0.36 #DIV/0! Sharp turn to SR 1 

(2) US 52 - SR 46 -
SR 101 3196 1 669 800 1275 1750 0.84 0.52 0.38 #DIV/0! 

SR 46 
No adequate 

(3) US 52 - SR 46 -
SR 229 2460 1 638 800 1275 1750 0.80 0.50 0.36 #DIV/0! 

SR 46 
No adequate 

(4) US 52 - SR 46 -
SR 3 2564 1 643 800 1275 1750 0.80 0.50 0.37 #DIV/0! 

SR 46 
No adequate 

(5) SR 1 - SR 46 -
SR 101 4065 1 705 800 1275 1750 0.88 0.55 0.40 #DIV/0! 

SR 46 
No adequate 

(6) SR 1 - SR 46 -
SR 229 2460 1 638 800 1275 1750 0.80 0.50 0.36 #DIV/0! 

SR 46 
No adequate 

(7) SR 1 - SR 46 -
SR 3 3196 1 669 800 1275 1750 0.84 0.52 0.38 #DIV/0! 

SR 46 
No adequate 

(8) SR 101 - SR 46 -
SR 229 4065 1 705 800 1275 1750 0.88 0.55 0.40 #DIV/0! 

SR 46 
No adequate 

(9) SR 101 - SR 46 -
SR 3 2460 1 638 800 1275 1750 0.80 0.50 0.36 #DIV/0! 

SR 46 
No adequate 

(10) SR 229 - SR 
46 - SR 3 1917 1 616 800 1275 1750 0.77 0.48 0.35 #DIV/0! 
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About the Joint Transportation Research Program (JTRP) 
On March 11, 1937, the Indiana Legislature passed an act which authorized the Indiana State 
Highway Commission to cooperate with and assist Purdue University in developing the best 
methods of improving and maintaining the highways of the state and the respective counties 
thereof. That collaborative effort was called the Joint Highway Research Project (JHRP). In 1997 
the collaborative venture was renamed as the Joint Transportation Research Program (JTRP) 
to reflect the state and national efforts to integrate the management and operation of various 
transportation modes. 

The first studies of JHRP were concerned with Test Road No. 1 — evaluation of the weathering 
characteristics of stabilized materials. After World War II, the JHRP program grew substantially 
and was regularly producing technical reports. Over 1,600 technical reports are now available, 
published as part of the JHRP and subsequently JTRP collaborative venture between Purdue 
University and what is now the Indiana Department of Transportation. 

Free online access to all reports is provided through a unique collaboration between JTRP and 
Purdue Libraries. These are available at http://docs.lib.purdue.edu/jtrp. 

Further information about JTRP and its current research program is available at 
http://www.purdue.edu/jtrp. 

About This Report 
An open access version of this publication is available online. See the URL in the citation below. 

Padhye, S., Mwamba, I., Kang, K., Labi, S., & Hastak, M. (2021). Safety, mobility, and cost benefits of 
closing one direction of the interstate in rural areas during construction work (Joint Transporta-
tion Research Program Publication No. FHWA/IN/JTRP-2021/21). West Lafayette, IN: Purdue 
University. https://doi.org/10.5703/1288284317345 
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