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Executive Summary 

Traffic signal warrant analyses were conducted for the existing and future intersections that are included in 

CCG1 (Contract Group 1) of the Central Viaduct Innerbelt Bridge Construction Project.  The Ohio 

Department of Transportation (ODOT) requested that Baker complete the signal warrant analyses in order 

for the results to be included with the bid package.   

 

The Ohio Manual on Uniform Traffic Control Devices (OMUTCD) was utilized to conduct traffic signal 

warrants for eight (8) intersections associated with the Central Viaduct project.  The intersections include 

existing signals as well as new intersections.  The table below summarizes the results of the warrant 

analysis.  Documentation of the methodologies and detailed analysis are provided. 

 

Intersection Recommendation 

1 Carnegie Avenue @ Ontario Street 
Maintain signalization; 

Replace/upgrade equipment as needed. 

2 
Carnegie Avenue @ E.4th Street-

Commercial Road 

Do not install signal; 

Remove existing equipment during intersection 

reconfiguration. 

3 Eagle Avenue @ Ontario Street 
Install pedestrian crossing signal  

(opening year). 

4 E. 9th Street @ Carnegie Avenue 
Maintain signalization; 

Replace/upgrade equipment as needed. 

5 
E. 9th Street @ Ontario Street-Orange 

Avenue 

Maintain signalization with intersection relocation; 

replace/upgrade equipment as needed. 

6 E. 9th Street @ Broadway Avenue 

Do not install signal under current phase; monitor 

intersection for future signalization, particularly with 

respect to the operation of nearby signals and the 

potential for coordination in this area. 

7 E. 14th Street @ Orange Avenue 
Maintain signalization; 

Replace/upgrade equipment as needed. 

8 E. 14th Street @ Broadway Avenue 
Install signal at new intersection  

(opening year). 
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Methodology 

Traffic signal warrants were conducted for the eight (8) intersections listed below: 

1) Carnegie Avenue @ Ontario Street (existing signal) 

2) Carnegie Avenue @ E. 4th Street / Commercial Road (existing signal, modified intersection with 

reduced number of movements to/from side street) 

3) Eagle Avenue @ Ontario Street (modified intersection, potential signalized pedestrian crossing) 

4) E. 9th Street @ Carnegie Avenue (existing signal) 

5) E. 9th Street @ Ontario Street / Orange Avenue (existing signal, relocated intersection) 

6) E. 9th Street @ Broadway Avenue (new intersection) 

7) E. 14th Street @ Orange Avenue (existing signal) 

8) E. 14th Street @ Broadway Avenue (new intersection) 

 

The graphical representation of the intersection lane configurations is provided in Attachment A.  The 

approach configuration at each intersection is based on the March 2009 Interchange Justification Study.  

Intersections in the area which are only affected by provision of signal interconnect were not analyzed, 

including E. 9th Street @ Bolivar Road, E. 22nd Street @ Orange Avenue and E. 30
th

 Street @ Orange 

Avenue.  

 

The signal warrant analyses were conducted in accordance with the 2005 Edition of the Ohio Manual on 

Uniform Traffic Control Devices (OMUTCD) and the ODOT Traffic Engineering Manual (TEM).  The OMUTCD 

specifies eight (8) warrant criteria: 

• Warrant 1, Eight-Hour Vehicular Volume 

• Warrant 2, Four-Hour Vehicular Volume 

• Warrant 3, Peak Hour 

• Warrant 4, Pedestrian Volume 

• Warrant 5, School Crossing 

• Warrant 6, Coordinated Signal System 

• Warrant 7, Crash Experience 

• Warrant 8, Roadway Network 

 

Peak hour traffic volumes were obtained from the Year 2015 and Year 2035 Build Certified Traffic Volumes 

(identified in the Cleveland Innerbelt:  Interchange Justification Study, March 2009), as directed by ODOT.  

The certified peak hour traffic volumes are provided in Attachment B.   

 

The highest eight hours of volumes for the Year 2015 and the Year 2035 were determined by utilizing the 

following methodology: 

1) Determine the functional classification of each approach roadway. 

2) Obtain the hourly percentages of the highest eight hours of volume, based on functional 

classification, from the ODOT Hourly Percentage by Vehicle Type Report.   
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3) Relate the available certified AM and PM peak hour volumes to the percentages. 

4) Calculate the remaining six hours of data using proportions of the known hours to the 

percentages obtained in the ODOT report. 

 

The Four-Hour and Eight-Hour volume development worksheets are provided in Attachment C.  Of the eight 

hours of data, five hours were typical of the PM peak hour turn proportions and three hours were typical of 

the AM peak hour turn proportions, in most cases. 

 

Pedestrian volume data was not available for each of the intersections.  In order to assess the potential 

pedestrian-actuated signalized pedestrian crossing at Ontario Street @ Eagle Avenue, an estimate of 

pedestrian volumes was calculated based on the capacities of the Progressive Field and the Quicken Loans 

Arena in conjunction with the locations of parking lots and decks surrounding these facilities.  The 

estimated pedestrian volumes are based on the existing entertainment venue capacities, which are 

expected to be the same in the year 2015.  The pedestrian volume estimate is provided in Attachment D.  

Provision of a signalized, pedestrian-actuated crossing at Eagle Avenue is consistent with the City’s Bikeway 

Master Plan and the Canal Basin District Plan. 

 

The existing signalized intersections that will be reconstructed all meet the volume warrants.  Based on that 

information and because accident data was not readily available and summarized, the Crash Experience 

warrant was not evaluated.  The two new intersections (E.9
th

 Street and E.14
th

 Street @ Broadway) do not 

have crash data because those intersections do not currently exist, so the Crash Experience warrant is not 

applicable and was not evaluated at these locations. 

 

Signal Warrant Analyses Results 

Traffic signal warrants were conducted where data was available.  Schools do not exist in the project area 

and thus the school crossing warrant (Warrant 5) does not apply.  Crash data was not provided and thus 

Warrant 7, Crash Experience was not conducted.  Warrant 6, Coordinated Signal System, and Warrant 8, 

Roadway Network, were not conducted if the intersection met the volume warrant requirements.  If a 

signal was not warranted based on the Year 2015 traffic projections, the Year 2035 analysis was conducted.  

The signal analyses worksheets are included in Attachment E.  The tables below summarize the results of 

the analysis.  
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Intersection 1:  Carnegie Avenue @ Ontario Street 

OMUTCD Warrant Year 2015 Warrant Met? Year 2035 Warrant Met? 

Warrant 1 Eight-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 2 Four-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 3 Peak Hour Yes Warrant not conducted 

Warrant 4 Pedestrian Volume Warrant not conducted (data not provided) 

Warrant 5 School Crossing Does not apply 

Warrant 6 Coordinated Signal System Warrant not conducted Warrant not conducted 

Warrant 7 Crash Experience Warrant not conducted (data not provided) 

Warrant 8 Roadway Network Warrant not conducted Warrant not conducted 

Existing Condition:  Signalized 

Recommendation:  Maintain signalization, replace/upgrade equipment as needed. 

 

Intersection 2:  Carnegie Avenue @ E. 4th Street-Commercial Road 

OMUTCD Warrant Year 2015 Warrant Met? Year 2035 Warrant Met? 

Warrant 1 Eight-Hour Vehicular Volume Warrant not conducted (data not provided) 

Warrant 2 Four-Hour Vehicular Volume Warrant not conducted (data not provided) 

Warrant 3 Peak Hour Warrant not conducted (data not provided) 

Warrant 4 Pedestrian Volume Warrant not conducted (data not provided) 

Warrant 5 School Crossing Does not apply 

Warrant 6 Coordinated Signal System No Warrant not conducted 

Warrant 7 Crash Experience Warrant not conducted (data not provided) 

Warrant 8 Roadway Network Warrant not conducted (data not provided) 

Existing Condition:  Signalized 

Notes:  Conflicting movements will be removed under the build condition; Commercial Road (to become 

Central Viaduct Way) will become a right in/right out only and E.4
th

 Street will be converted to a 

pedestrian walkway.  There will be no cross street traffic movements so a signal is not required. 

Recommendation:  Do not install signal, remove existing equipment . 

 

Intersection 3:  Eagle Avenue @ Ontario Street 

OMUTCD Warrant Year 2015 Warrant Met? Year 2035 Warrant Met? 

Warrant 1 Eight-Hour Vehicular Volume Does not apply 

Warrant 2 Four-Hour Vehicular Volume Does not apply 

Warrant 3 Peak Hour Does not apply 

Warrant 4 Pedestrian Volume Yes Warrant not conducted 

Warrant 5 School Crossing Does not apply 

Warrant 6 Coordinated Signal System Does not apply 

Warrant 7 Crash Experience Warrant not conducted (data not provided) 

Warrant 8 Roadway Network Does not apply 

Existing Condition:  Signalized, but not in operation 

Notes:  Side street vehicular movements removed; Eagle Avenue Viaduct was demolished and Eagle 

Avenue is closed to vehicular traffic. 

Recommendation:  Install pedestrian crossing signal (opening year). 
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Intersection 4:  E. 9th Street @ Carnegie Avenue 

OMUTCD Warrant Year 2015 Warrant Met? Year 2035 Warrant Met? 

Warrant 1 Eight-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 2 Four-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 3 Peak Hour Yes Warrant not conducted 

Warrant 4 Pedestrian Volume Warrant not conducted (data not provided) 

Warrant 5 School Crossing Does not apply 

Warrant 6 Coordinated Signal System Warrant not conducted Warrant not conducted 

Warrant 7 Crash Experience Warrant not conducted (data not provided) 

Warrant 8 Roadway Network Warrant not conducted Warrant not conducted 

Existing:  Signalized  

Recommendation:  Maintain signalization, replace/upgrade equipment as needed. 

 

Intersection 5:  E. 9th Street @ Ontario Street-Orange Avenue 

OMUTCD Warrant Year 2015 Warrant Met? Year 2035 Warrant Met? 

Warrant 1 Eight-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 2 Four-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 3 Peak Hour Yes 

 

Warrant not conducted 

Warrant 4 Pedestrian Volume Warrant not conducted (data not provided) 

Warrant 5 School Crossing Does not apply 

Warrant 6 Coordinated Signal System Warrant not conducted Warrant not conducted 

Warrant 7 Crash Experience Warrant not conducted (data not provided) 

Warrant 8 Roadway Network Warrant not conducted Warrant not conducted 

Existing Condition:  Signalized 

Recommendation:  Maintain signalization, replace/upgrade equipment as needed. 

 

Intersection 6:  E. 9th Street @ Broadway Avenue 

OMUTCD Warrant Year 2015 Warrant Met? Year 2035 Warrant Met? 

Warrant 1 Eight-Hour Vehicular Volume No No 

Warrant 2 Four-Hour Vehicular Volume No No 

Warrant 3 Peak Hour No No 

Warrant 4 Pedestrian Volume Warrant not conducted (data not provided) 

Warrant 5 School Crossing Does not apply 

Warrant 6 Coordinated Signal System Warrant not conducted Warrant not conducted 

Warrant 7 Crash Experience Warrant not conducted (new intersection) 

Warrant 8 Roadway Network No No 

Existing Condition:  Intersection does not exist 

Notes:  Volume warrants are not met, however many analysis points were close.  Multiple configurations 

and analysis scenarios were examined given the non-typical alignment compared to the volumes. 

Recommendation:  Do not install signal under current phase; monitor intersection for future 

signalization, particularly with respect to the operation of nearby signals and the potential for 

coordination in this area. 
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Intersection 7:  E. 14th Street @ Orange Avenue 

OMUTCD Warrant Year 2015 Warrant Met? Year 2035 Warrant Met? 

Warrant 1 Eight-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 2 Four-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 3 Peak Hour Yes Warrant not conducted 

Warrant 4 Pedestrian Volume Warrant not conducted (data not provided) 

Warrant 5 School Crossing Does not apply 

Warrant 6 Coordinated Signal System Warrant not conducted Warrant not conducted 

Warrant 7 Crash Experience Warrant not conducted (data not provided) 

Warrant 8 Roadway Network Warrant not conducted Warrant not conducted 

Existing Condition:  Signalized 

Recommendation:  Maintain signalization, replace/upgrade equipment as needed. 

 

Intersection 8:  E. 14th Street @ Broadway Avenue 

OMUTCD Warrant Year 2015 Warrant Met? Year 2035 Warrant Met? 

Warrant 1 Eight-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 2 Four-Hour Vehicular Volume Yes Warrant not conducted 

Warrant 3 Peak Hour Yes
(1)

 Warrant not conducted 

Warrant 4 Pedestrian Volume Warrant not conducted (data not provided) 

Warrant 5 School Crossing Does not apply 

Warrant 6 Coordinated Signal System Warrant not conducted Warrant not conducted 

Warrant 7 Crash Experience Warrant not conducted (new intersection) 

Warrant 8 Roadway Network Warrant not conducted Warrant not conducted 

Existing Condition:  Intersection does not exist 

Notes:   
(1)

 AM peak is met, PM peak is not met.   

This intersection will carry more traffic than anticipated with the 2015 Build conditions; it will carry the 

traffic on E.9
th

 Street between Broadway and Ontario-Orange until that connection is completed in a 

subsequent project phase. 

Recommendation:  Install signal at new intersection (opening year). 
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Attachment A 

Lane Diagram 
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Attachment B 

Certified Peak Hour Traffic Volumes 
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Attachment C 

Four-Hour and Eight-Hour Volume Development Worksheets 
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Attachment D 

Ontario Street @ Eagle Avenue Pedestrian Volume Estimate 
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Attachment E 

Signal Warrant Analyses Worksheets 
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Carnegie Avenue @ Ontario Street  

Signal Warrant Analysis Worksheets 

(Attachment E) 
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Carnegie Avenue @ E.4th Street- Commercial Road 

Signal Warrant Analysis Worksheets 

(Attachment E) 
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Eagle Avenue @ Ontario Street 

Signal Warrant Analysis Worksheets 

(Attachment E) 
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E. 9th Street @ Carnegie Avenue 

Signal Warrant Analysis Worksheets 

(Attachment E) 
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E. 9th Street @ Ontario Street- Orange Avenue  

Signal Warrant Analysis Worksheets 

(Attachment E) 
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E. 9th Street @ Broadway Avenue  

Signal Warrant Analysis Worksheets 

(Attachment E) 
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E. 14th Street @ Orange Avenue 

Signal Warrant Analysis Worksheets 

(Attachment E) 
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E. 14th Street @ Broadway Avenue 

Signal Warrant Analysis Worksheets 

(Attachment E) 
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