
 

 

 

 

 

Belmont Bridge Traffic Report  

March 2018 

PREPARED FOR 

 

 

PREPARED BY 

 

 



 

Belmont Bridge Traffic Report March 2018 

Belmont Bridge  i 

Table of Contents 

Chapter 1 Introduction......................................................................................................................................... 1 

1.1 Purpose ....................................................................................................................................................... 1 

1.2 Study Area .................................................................................................................................................. 1 

Chapter 2 Data Collection ................................................................................................................................... 3 

2.1 Corridor Characteristics ............................................................................................................................. 3 

2.2 Land Use ..................................................................................................................................................... 3 

2.3 Other Relevant Plans and Studies ............................................................................................................ 3 

2.4 Existing Roadway Geometry ...................................................................................................................... 4 

2.5 Traffic Data ................................................................................................................................................. 4 

2.5.1 Field Review Observations .................................................................................................................... 6 

2.5.2 Traffic Volumes ...................................................................................................................................... 8 

2.5.3 Heavy Vehicle Percentages ................................................................................................................... 8 

Chapter 3 Existing Conditions ........................................................................................................................... 13 

3.1 Traffic Analysis Assumptions ................................................................................................................... 13 

3.2 Existing (2017) Traffic Analysis Results .................................................................................................. 14 

3.2.1 Delay and Level of Service .................................................................................................................. 14 

3.2.2 Queuing ................................................................................................................................................ 14 

Chapter 4 Traffic Forecasting ............................................................................................................................ 17 

4.1 Traffic Growth Rate Development ........................................................................................................... 17 

4.2 Projected Traffic Volumes ........................................................................................................................ 17 

Chapter 5 In Kind Conditions ............................................................................................................................ 22 

5.1 Traffic Analysis Assumptions ................................................................................................................... 22 

5.2 In Kind Opening Year (2019) Traffic Analysis Results ........................................................................... 22 

5.2.1 Delay and Level of Service .................................................................................................................. 22 

5.2.2 Queuing ................................................................................................................................................ 22 

5.3 In Kind Design Year (2041) Traffic Analysis Results .............................................................................. 22 

5.3.1 Delay and Level of Service .................................................................................................................. 22 

5.3.2 Queuing ................................................................................................................................................ 22 

5.4 Summary ................................................................................................................................................... 22 

Chapter 6 Concept Development ...................................................................................................................... 27 

6.1 Study Intersection Concepts .................................................................................................................... 27 

6.2 Additional Concept Considerations ......................................................................................................... 28 

6.2.1 9th Street at Graves Street Access ...................................................................................................... 28 



 

Belmont Bridge Traffic Report March 2018 

Belmont Bridge  ii 

6.2.2 Old Avon Street .................................................................................................................................... 28 

6.2.3 9th Street At-Grade Mid-Block Pedestrian Crosswalk......................................................................... 28 

6.3 Preferred Concept .................................................................................................................................... 29 

Chapter 7 Preferred Build Conditions ............................................................................................................... 33 

7.1 Traffic Analysis Assumptions ................................................................................................................... 33 

7.2 Preferred Build Opening Year (2019) Traffic Analysis Results .............................................................. 33 

7.2.1 Delay and Level of Service .................................................................................................................. 33 

7.2.2 Queuing ................................................................................................................................................ 33 

7.3 Preferred Build Design Year (2041) Traffic Analysis Results ................................................................ 33 

7.3.1 Delay and Level of Service .................................................................................................................. 33 

7.3.2 Queuing ................................................................................................................................................ 33 

7.4 Summary ................................................................................................................................................... 33 

 

  



 

Belmont Bridge Traffic Report March 2018 

Belmont Bridge  iii 

Appendix 

Appendix A: Traffic Count Data 

Appendix B: Modeling Assumptions 

Appendix C: Existing Conditions 

Appendix D: In Kind Conditions 

Appendix E: Concept Matrix 

Appendix F: Crosswalk Memorandum 

Appendix G: Preferred Build Conceptual Design 

Appendix H: Preferred Build Conditions 

 

Table of Tables 

Table 1: Intersection Level of Service (LOS) Analysis Criteria ................................................................................. 13 

Table 2: Growth Rates ............................................................................................................................................... 17 

 

Table of Figures 

Figure 1: Study Area Intersections .............................................................................................................................. 2 

Figure 2: Existing (2017) Lane Geometry .................................................................................................................. 5 

Figure 3: Existing (2017) Vehicle Volumes ................................................................................................................ 9 

Figure 4: Existing (2017) Pedestrian Volumes ........................................................................................................ 10 

Figure 5: Existing (2017) Bicycle Volumes ............................................................................................................... 11 

Figure 6: Heavy Vehicle Percentages ....................................................................................................................... 12 

Figure 7: Existing (2017) Delay and Level of Service .............................................................................................. 15 

Figure 8: Existing (2017) Queues ............................................................................................................................. 16 

Figure 9: Opening Year (2019) and Design Year (2041) Vehicle Volumes ............................................................ 18 

Figure 10: Opening Year (2019) Pedestrian Volumes ............................................................................................. 19 

Figure 11: Design Year (2041) Pedestrian Volumes ............................................................................................... 20 

Figure 12: Opening Year (2019) and Design Year (2041) Bicycle Volumes .......................................................... 21 

Figure 13: In Kind Opening Year (2019) Delay and Level of Service ..................................................................... 23 

Figure 14: In Kind Opening Year (2019) Queues .................................................................................................... 24 

Figure 15: In Kind Design Year (2041) Delay and Level of Service ........................................................................ 25 

Figure 16: In Kind Design Year (2041) Queues ....................................................................................................... 26 

Figure 17: Concept Matrix ......................................................................................................................................... 27 

Figure 18: Preferred Build Concept Lane Geometry ................................................................................................ 30 

Figure 19: Section A Preferred Concept: Looking North on 9th Street from North of Bridge ................................. 31 

Figure 20: Section B Preferred Concept: Looking North on 9th Street on Belmont Bridge ................................... 31 

Figure 21: Section C Preferred Concept: Looking North on 9th Street from Graves Street ................................... 32 

Figure 22: Preferred Build Opening Year (2019) Delay and Level of Service ........................................................ 34 

Figure 23: Preferred Build Opening Year (2019) Queues ....................................................................................... 35 

Figure 24: Preferred Build Design Year (2041) Delay and Level of Service .......................................................... 36 

Figure 25: Preferred Build Design Year (2041) Queues ......................................................................................... 37 



 

Belmont Bridge Traffic Report March 2018 

Belmont Bridge  1 

CHAPTER 1 INTRODUCTION 

1.1 Purpose 

The Belmont Bridge in Charlottesville, Virginia is scheduled for replacement as part of VDOT Project 0020-104-

101, UPC 75878. The vision for the Belmont Bridge is to provide a community connection for bikes, 

pedestrians, buses, and cars between the surrounding neighborhoods and the Cityõs downtown/urban core. 

The purpose of the Belmont Bridge Traffic Report is to support the preliminary and final design efforts for the 

replacement of the Belmont Bridge.  

1.2 Study Area 

The study area for the Belmont Bridge Traffic Report extends along Avon Street/9th Street for approximately 

0.25 miles within the City of Charlottesville. The northern study limit is the intersection of 9th Street at E. 

Market Street and the southern study limit is the intersection of Avon Street at Levy Avenue. Figure 1 shows 

the limits of the study. The study area included the following three at-grade intersections:  

1. 9th Street at E. Market Street 

2. 9th Street at Graves Street 

3. Avon Street at Levy Avenue 

The project is located in an urban setting adjacent to the historic Downtown Mall and the Sprint Pavilion. 

Photos showing the general nature of the study area are shown below. Additional study area details are 

provided in Chapter 2. 

   
9TH STREET NORTH OF E. MARKET STREET (FACING SOUTH) 9TH STREET SOUTH OF E. MARKET STREET (FACING NORTH) 

  
AVON STREET SOUTH OF LEVY AVENUE (FACING NORTH) AVON STREET NORTH OF LEVY AVENUE (FACING SOUTH) 
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Figure 1: Study Area Intersections 
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CHAPTER 2 DATA COLLECTION 

A preliminary field review of the study area was conducted on February 7, 2017 to observe peak hour traffic 

conditions, driver behavior, and to verify existing data. In addition to the field review, existing traffic volume 

data was collected including turning movement counts, tube counts, historical AADTs, and signal timing plans. 

The following sections summarize the collected data and field review observations. 

2.1 Corridor Characteristics 

Field reconnaissance of existing (2017) conditions in the study area verified the posted speed limit on 9th 

Street/Avon Street throughout the study area was 25 MPH. According to VDOTõs 2014 Functional Classification 

Map, 9th Street/Avon Street between the southern county line and E. Market Street is classified as a minor 

arterial. 9th Street north of E. Market Street is classified as an other principal arterial. Based on the latest 

(2015) published VDOT traffic data, the approximate annual average daily traffic (AADT) on Avon Street 

between Monticello Avenue and E. Market Street is 14,000 vehicles per day. 

2.2 Land Use 

A review of existing zoning and future land use plans was conducted for the areas adjacent to the Belmont 

Bridge. Along the study corridor the primary zoning classifications are mixed use and residential. Future zoning 

is expected to remain the same as existing.  

2.3 Other Relevant Plans and Studies 

The following plans and studies were identified as relevant to the Belmont Bridge Traffic Report. These studies 

helped to inform future traffic projections and analysis assumptions. 

Belmont Bridge Replacement Project Traffic Study (2011) 

The Belmont Bridge Replacement Project Traffic Study was completed in May 2011. The study identified 

specific intersection improvements and bridge typical sections in support of the previous Belmont Bridge 

design efforts conducted by MMM Design Group. The study developed future traffic projections, developed 

potential maintenance of traffic options anticipated during construction, and summarized the traffic analysis 

findings of the intersection improvements. 

City of Charlottesville Strategic Investment Area Plan (2013) 

The City of Charlottesville Strategic Investment Area (SIA) Plan was completed in December 2013. The SIA 

is an approximately 330-acre area south and east of downtown Charlottesville, which includes the entire limits 

of this projectõs study area. The SIA was identified by the City as a potential growth area due to its low density 

and available land areas. In addition, the SIA serves as a gateway to Downtown Charlottesville, including 

pedestrian and bicycle connections to the Downtown Mall area. The purpose of the plan was to: 

Á Provide guidance for future redevelopment and investment in the area  

Á Provide guidance for improvements to affordable housing, including existing public and assisted 

housing 

Á Provide guidance for improved connections throughout the area  

Á Provide recommended strategies for expanding employment opportunities within the SIA 
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2.4 Existing Roadway Geometry 

The existing (2017) roadway geometry in the Belmont Bridge study area was observed and documented during 

the field review. Figure 2 summarizes the existing lane geometry, including effective storage lengths for left- 

and right-turn storage bays, for the study area intersections. 

The cross-section of 9th Street/Avon Street varies throughout the study area. Avon Street, south of Levy 

Avenue, is a two-lane undivided roadway with varying lane widths. North of Levy Avenue, there are two travel 

lanes on northbound Avon Street until E. Market Street, where a left-turn lane is created next to the left 

through lane and the right travel lane becomes a shared through/right-turn lane. 9th Street has two travel lanes 

in the southbound direction between E. High Street and E. Market Street, but the second travel lane drops as a 

southbound left-turn lane. Just south of E. Market Street, two 9th Street travel lanes merge to one lane near the 

Sprint Pavilion. 9th Street continues southbound with one travel lane and dedicated left-turn lanes for Graves 

Street and Levy Avenue.  After the Levy Avenue intersection, 9th Street becomes Avon Street where the two-

lane undivided section begins. 

Sidewalks exist on both the east and west sides of 9th Street/Avon Street throughout the study area; however, 

the eastern sidewalk across the Belmont Bridge (between north of Graves Street and the Sprint Pavilion) has 

been closed to pedestrian use since April 2011 because of unsafe conditions. Crosswalks exist on all 

approaches at 9th Street and E. Market Street and at Avon Street and Levy Avenue. In addition, there is a 

rectangular rapid flashing beacon (RRFB) crossing at Graves Street that allow pedestrians to cross Avon Street. 

There were no dedicated bicycle lanes within the study area during the field review at the start of this study. 

However, in March of 2017 the City performed a restriping project in advance of maintenance on the western 

sidewalk of the Bridge. The restriping provided a five foot wide on-street bike lane traveling south. 

2.5 Traffic Data 

Study area traffic volumes were collected with tube counts and turning movement counts (TMCs). A 72-hour 

tube count was conducted on 9th Street between Graves Street and E. Market Street from Tuesday, February 7, 

2017 to Thursday, February 9, 2017. TMCs were collected on Tuesday, February 7, 2017 for the three study 

area intersections. Pedestrians and bicyclist counts were collected along with the vehicle counts. Additional 

TMCs were collected to supplement this analysis for the intersections of 9th Street at E. High Street and at Avon 

Street and Monticello Avenue. These two TMCs were collected on Thursday, March 16, 2017, and Thursday, 

March 23, 2017, respectively. All TMC data was collected between the hours of 7AM ð 9AM and 4PM ð 6PM. 

The AM peak hour was determined to be between 8:00AM ð 9:00AM, and the PM peak hour was determined 

to be 4:30PM ð 5:30PM. Traffic count data is included in Appendix A. 

Supplemental traffic data was collected by City of Charlottesville staff in July 2017. An 11-hour TMC was 

conducted to determine the left-turn traffic volume out of Graves Street on Thursday, July 20, 2017. A 72-hour 

traffic count was conducted from Tuesday, July 18, 2017 to Thursday, July 20, 2017 to determine the traffic 

volume using Old Avon Street under the Belmont Bridge. The supplemental traffic count data is included in 

Appendix A. 
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Figure 2: Existing (2017) Lane Geometry 
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2.5.1 Field Review Observations 

During the field review on February 7, 2017, existing conditions and traffic operations were observed. The 

following observations were found: 

Á Heavy pedestrian traffic originating from the Belmont neighborhood, the parking lot below the Belmont 

Bridge, and street parking south of the railroad tracks, crossed the Belmont Bridge toward the 

Downtown Mall in the AM peak hour and returned in the PM peak hour. 

  
PARKING LOT BELOW THE BELMONT BRIDGE PEDESTRIANS WALKING NORTH ALONG 9TH STREET 

Á Bicyclists were observed traveling in mixed traffic along the 9th Street/Avon Street corridor 

  
BICYCLIST TRAVELING NORTHBOUND ON 9TH STREET BICYCLIST TRAVELING SOUTHBOUND ON AVON STREET 

Á Northbound vehicle queues at Avon Street and Levy Avenue extended beyond Belmont Avenue during 

the AM peak hour 

Á Southbound vehicle queues at Avon Street and Levy Avenue extended across the bridge to near the 

railroad tracks during the AM peak hour 
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NORTHBOUND AM PEAK HOUR QUEUES AT AVON STREET AND 

LEVY AVENUE 

SOUTHBOUND AM PEAK HOUR QUEUES AT AVON STREET AND 

LEVY AVENUE 

Á Southbound vehicle queues at Avon Street and Levy Avenue extended back to E. Market Street during 

the PM peak hour 

  
SOUTHBOUND PM PEAK HOUR QUEUES AT AVON STREET AND 

LEVY AVENUE 

SOUTHBOUND PM PEAK HOUR QUEUES EXTENDING BACK TO E. 

MARKET STREET 

Á Eastbound vehicle queues at 9th Street and E. Market Street extended beyond 7th Street during the PM 

peak hour 

Á Minimal queuing on other side streets within the study area in both peak hours 

Á Heavy pedestrian use at the Graves Street mid-block crossing causing northbound and southbound 

queuing 

  
EASTBOUND PM PEAK HOUR QUEUES ON E. MARKET STREET GRAVES STREET MID-BLOCK PEDESTRIAN CROSSING 






























































