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Executive Summary 
 
The Preferred Option constructs a 4-legged signalized 
intersection in place of the existing 3-legged interchange. 
The Preferred Option will improve mobility, connectivity, and 
development opportunities within the Burlington area of 
East Knoxville. All transportation modes are better 
accommodated. The opinion of probable cost to construct 
the Preferred Option is $14 million in 2027 dollars. Interim 
improvements would add another $1.4 million for a total of 
$14.5 million. The Preferred Option will operate with a level 
of service of B through the design year of 2045. 
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1.0 PURPOSE OF THE STUDY 


The purpose of the Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study is to 
examine transportation system improvements that improve mobility and connectivity within the 
Burlington area of East Knoxville. All transportation modes are considered including motor-
vehicle, pedestrian, bicycle, and transit. The goal of the study is to propose an improvement option 
that complements and connects the surrounding urban neighborhood. The existing interchange 
of Magnolia Avenue, Asheville Highway and Rutledge Pike is out of context with its urban 
surroundings. It bisects the Burlington neighborhood, making it difficult for both motorists and 
pedestrians to cross between the south and north sides of Magnolia Avenue and Asheville 
Highway. The existing interchange does not provide a direct connection from Rutledge Pike 
southbound (from I-40) towards Asheville Highway eastbound. Through public meetings and 
stakeholder discussions the Purpose and Need for improvements was developed. Crash history, 
traffic operations, multi-modal considerations, and public input were all incorporated into the 
Preferred Option development. Interim improvement options are also included in the study. This 
study is developed following the Tennessee Department of Transportation’s (TDOT’s) 
Transportation Investments Report (TIR) guidelines. Magnolia Avenue, Rutledge Pike, and 
Asheville Highway are all State Routes (SR), under jurisdiction of TDOT. Magnolia Avenue is 
designated as SR 1, Rutledge Pike as SR 1, and Asheville Highway as SR 168. 
 
 


2.0 HISTORY AND BACKGROUND 


The project Study Area is located in East Knoxville, in the Burlington Community. The limits of the 
Study Area extend from Prosser Road to the south (along Magnolia Avenue), Park Street to the 
east (along Asheville Highway), and the I-40 Eastbound Ramps / Timothy Street to the northeast 
(along Rutledge Pike). Figure 1 through Figure 3 provide maps of the Study Area. Table 1 
summarizes the Study Area termini. 
 
Magnolia Avenue is designated as SR 1 and United States (US) 11 within the Study Area. 
Magnolia Avenue is a four- lane Urban Other Principal Arterial. The Study Area begins at Prosser 
Road at Log Mile (LM) 24.132. 
 
Rutledge Pike is designated as SR 1 and US 11W within the Study Area. Rutledge Pike is a four- 
lane Urban Other Principal Arterial. The Study Area ends at the I-40 Eastbound Ramps / Timothy 
Street at LM 24.637. 
 
Asheville Highway is designated as SR 168 and US 11E within the Study Area. Rutledge Pike is 
a four- lane Urban Other Principal Arterial. The Study Area ends at Park Street at LM 17.65. 
 
 
TABLE 1: STUDY AREA LOG MILES 


Begin / 
End Study 


Area 
Route Name 


State Route 
Designation 


State 
Route LM 


US Route 
Designation 


Cross Street 


Begin 
Magnolia 
Ave. 


SR 1 24.132 US 11 Prosser Rd. 


End Rutledge Pk. SR 1 24.637 US 11W 
I-40 EB Ramps / 
Timothy St. 


End 
Asheville 
Hwy. 


SR 168 17.650 US 11E Park St. 
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FIGURE 1: LOCATION MAP 


 
  


Study Area 
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FIGURE 2: LOCATION MAP WITH AERIAL IMAGERY 


  


Begin Study Area 
SR 1 LM 24.132 


End Study Area 
SR 1 LM 24.637 


End Study Area 
SR 168 LM 17.65 
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FIGURE 3: VICINITY MAP 


Source: USGS Quad Maps John Sevier, Fountain City, Shooks Gap, Knoxville 


 
 
2.1 PREVIOUS STUDIES 


Several transportation studies have been developed within or adjacent to the Study Area. The 
studies have been developed by several different organizations, including the Knoxville Regional 
Transportation Planning Organization (TPO), City of Knoxville, and private developers. 
 
Knoxville Regional Transportation Planning Organization (TPO) 


The Knoxville Regional TPO is federally mandated to provide comprehensive transportation 
planning in the TPO Planning Area. This area includes all of Knox County and parts of Anderson, 
Blount, Loudon, Roane and Sevier counties. The TPO is responsible for maintaining the region’s 
Transportation Improvement Program (TIP) and Long-Range Transportation Plan (LRTP). 
 
TIP (2020) 
 
The TPO’s Transportation Improvement Program (TIP) is a four-year schedule of projects that 
provides a description of the cost that will occur within the timeframe for the TIP. Projects in the 


Study Area 
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TIP must first have been included in the LRTP. To receive federal funds, a project must be listed 
in the TIP. The 2020 – 2023 TIP does not list any projects within the Study Area. 
 
LRTP (2017) 
 
The TPO’s Mobility Plan 2040 Connecting People and Places is the LRTP for the Knoxville region. 
Based on input from regional residents, stakeholders, and elected officials, it guides transportation 
decision-making in the region over the next two decades. The LRTP is updated every four years. 
The plan identifies and prioritizes investments of all types of transportation. The current LRTP 
was adopted in April 2017. As seen in Figure 4, there are no individual construction projections 
planned within the Study Area. 
 


 
FIGURE 4: MOBILITY PLAN 2040 (LRTP) PLANNED PROJECTS 


Source: Knoxville Regional TPO 


 
 
As noted, there are no individual construction projects listed in the LRTP in the Study Area. 
However, the Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study and 
systemic improvements are listed in the LRTP, as well as projects adjacent to the Study Area. 
These projects are described below and all are listed in the LRTP with a Horizon Year of 2022. 
 
The Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study is listed in the LRTP 
as Project ID 17-601. The project description is as follows: “Conduct a planning study to 
investigate multi-modal improvement options at this location.” 
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Magnolia Avenue Streetscape construction projects are listed in the LRTP as Project ID 17-606 
and ID 17-607. These two adjacent projects total 0.4 miles from Jessamine Street to N. Bertrand 
Street. The project description is as follows: “Construct streetscape improvements in the existing 
right of way that include raised medians replacing center left-turn lane, signal improvements, bike 
lanes, improved sidewalks, bus pull-offs, and amenities.” The eastern terminus of these projects 
is 2.2 miles west of the Study Area. They have a combined estimated project cost of $9 million. 
 
Citywide traffic signal improvements are listed in the LRTP as Project ID 17-801. The Knoxville 
Advanced Traffic Management System- Phase 2, Citywide project description is as follows: 
“upgrades of the City traffic signal system”. Signals in the Study Area should see improvements 
with this project. The project cost is $7.4 million. 
 
City of Knoxville 


The City of Knoxville has developed, or partnered in the development, of several planning studies 
that include the Study Area. These plans include the Magnolia Avenue Corridor Plan (2009), 
Knoxville 2040: Centers and Corridors (2014), Burlington Enhancement Plan (2017), and 
Strategic Plan Recommendations for a Future Chilhowee Park & Exposition Center (2019). 
 
The Magnolia Avenue Corridor Plan (2009)  
 
The Knoxville-Knox County Metropolitan Planning Commission, in partnership with the East 
Tennessee Chapter of the American Institute of Architects and the City’s Community 
Development staff, prepared the Magnolia Avenue Corridor Plan. The plan notes that in 1890, 
street car lines were created along Park Street and McCalla Avenue, enabling Burlington and 
adjacent neighborhood development. Burlington was bypassed when Asheville Highway was 
connected to Magnolia Avenue. Automobile-oriented uses were created along that federal 
highway and Burlington changed markedly. The Magnolia Avenue Corridor Plan proposes utilizing 
historic preservation, form-based codes that emphasize a building’s historic orientation to 
sidewalks, and improved streetscapes to help revitalize Burlington. A long-term recommendation 
of the plan is to construct a roundabout at the Magnolia Avenue (SR 1) Interchange with Rutledge 
Pike (SR 1) and Asheville Highway (SR 168). The plan notes a roundabout would improve 
connectivity for the community by providing connections between Rutledge Pike southbound 
(from I-40) to Asheville Highway eastbound. It would also provide a north-south connection to the 
Burlington Community south of Asheville Highway (SR 168). Figure 5 shows the concept for the 
roundabout from the plan. 
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FIGURE 5: MAGNOLIA AVENUE (SR 1) ROUNDABOUT CONCEPT 


Source: Magnolia Avenue Corridor Plan 


 
 
The Knoxville 2040: Centers and Corridors (2014) 
 
The Knoxville 2040: Centers and Corridors plan notes that sprawl-based development that has 
characterized the growth of Knoxville over the past 50 years has had severe consequences for 
the region’s natural and agricultural landscapes. It notes that as Knoxville prepares for the next 
half century and beyond that a different model is needed. Smart growth principles seek to balance 
economic development with protection of the natural environment, the creation of quality civic 
space for all, and the effective use of municipal resources. 
 
The plan includes the Burlington community as one of six centers to serve as a model for smart 
growth strategies. In Burlington, the emphasis is to revitalize the historic commercial center of the 
neighborhood, connect Chilhowee Park more closely to the daily life of the community while 
maintaining its role for special events, and link Magnolia Avenue to the unique “Racetrack 
Neighborhood”. 
 
The study notes Downtown Burlington was one of Knoxville’s original streetcar neighborhoods. It 
promotes low-rise and high-density development to restore the commercial district. Chilhowee 
Park is re-envisioned as a green and active space. Higher density housing lines the perimeter 
above mixed-use commercial space below, and the existing iron fencing is removed, uniting the 
sides of the Magnolia Corridor. 
 
The study notes that transit improvements are required to make the plans fully viable. The 
compact centers proposed in the study provide an ideal opportunity to leverage civic infrastructure 
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to reinforce community. Concentrations of residents and businesses in multi-use connected 
neighborhoods provide a large bang for the city’s civic buck. Centers would be attractive locations 
for everything from streetscape improvements to branch libraries and community centers, all of 
which foster interaction among residents and connection to place.  
 
The Centers and Corridors plan promotes a traffic circle / roundabout at the Magnolia Avenue 
(SR 1) Interchange with Rutledge Pike (SR 1) and Asheville Highway (SR 168) (see Figure 6). 
 
 


 
FIGURE 6: BURLINGTON NEIGHBORHOOD CENTER VISION 


Source: Knoxville 2040: Centers and Corridors 
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Burlington Enhancement Plan (2017) 
 
The goal of the Burlington Enhancement Plan is to help community members, business owners, 
potential developers, and government officials to visualize a path for revitalization and economic 
development for this once vibrant downtown. The current conditions of the Burlington Area are 
those of neglect, with multiple vacant properties that make the area feel unsafe. The area is 
unfriendly to pedestrians with poor sidewalk conditions, a severe lack of pedestrian lighting, and 
lack of landscaped areas / parks. Despite these conditions, there is a strong sense of community 
pride; residents are ready for development. 
 
The East Tennessee Community Design Center held public meetings in 2017. The public’s vision 
and recommended improvements for the Burlington community are listed below and shown in 
Figure 7. 
 


Vision: 


• Enhance the beauty of the streets and create more public spaces 


• Improve pedestrian, bicycle, and vehicular infrastructure 


• Create an atmosphere which encourages business development in the downtown once 
again 


 
Recommended Improvements: 


• District Gateway & Wayfinding 


• Signage 


• Pedestrian-Scale Lighting 


• Improved Sidewalks and Reduced Curb Cuts 


• Street Trees and Landscaping 


• Enhanced Crosswalks 


• Public Spaces 


• Street Furniture (Benches, Trash/ Recycling Bins, Planters, etc.) 
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FIGURE 7: BURLINGTON VISION PLAN 
Source: Burlington Enhancement Plan 


 
 
Strategic Plan Recommendations for a Future Chilhowee Park & Exposition Center (2019) 
 
The intent of the Strategic Plan for the Future Use of Chilhowee Park & Exposition Center is to 
guide the future direction and growth of Chilhowee Park and Exposition Center and its 
leaseholders—The Muse, Tennessee Valley Fair, and Golden Gloves Charities—in conjunction 
with the existing development plans of Zoo Knoxville, Magnolia Avenue corridor, and Burlington 
redevelopment. 
 
Based on the extensive outreach, research and analysis conducted as a part of this strategic 
planning process, a set of core recommendations have been developed concerning a bold 
improvement strategy for Chilhowee Park & Exposition Center. The strategy is focused around 
the following principles: 
 


1. Embracing Chilhowee Park’s history through a restoration of the natural beauty of its 
outdoor spaces, facilities and amenities. 


2. Improving year-round community and neighborhood accessibility of Chilhowee Park. 


3. Developing targeted new event facilities that serve important community needs and drive 
year-round activity and visitation to Chilhowee Park. 







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Knoxville, Knox County 


 


 11 


4. Collaborating synergistically with private partners, such as Zoo Knoxville, the Muse and/or 
private mixed-use developers to enhance the quality of the sub-destination and overall 
visitor draw. 


 
The core recommendations include 1. constructing an iconic, new, state-of-the-industry 
amphitheater that embraces Lake Ottosee, the natural park setting, interstate visibility, and 
proximity to Zoo Knoxville; 2. constructing a new, state-of-the-industry multipurpose facility that 
would replace the Jacob Building as the primary indoor event venue at Chilhowee Park, plus 
house Golden Gloves and Park administrative offices; and, 3. repurpose the Jacob Building for 
an alternate use, such as the Muse or other museum / attraction. The preliminary construction 
and operating costs of the plan are $81 million to $111 million. Figure 8 and Figure 9 provide 
images of the proposed site transformation. 
 
Of note, the primary entrances to the site would be along Knoxville Zoo Drive / Timothy Street 
and the intersection of Magnolia Avenue (SR 1) with Lakeside Street. Prosser Road and others 
would provide secondary access. 
 


 
FIGURE 8: PROPOSED CHILHOWEE PARK SITE TRANSFORMATION 


Source: Strategic Plan Recommendations for a Future Chilhowee Park & Exposition Center 
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FIGURE 9: CHILHOWEE CONCEPT VIEW 


Source: Strategic Plan Recommendations for a Future Chilhowee Park & Exposition Center 


 
 
Private Development Plans 


A private development is planned along Rutledge Pike (SR 1). “Rock Pointe Crossing” is a 
planned business park that will be located just south of I-40 and east of Rutledge Pike (SR 1). Its 
main access will be at a reconfigured intersection of McCalla Avenue with Rutledge Pike (SR 1). 
Figure 10 shows the preliminary plan for Rock Point Crossing.  
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FIGURE 10: ROCK POINTE CROSSING PRELIMINARY PLAN 


 
 


3.0 EXISTING CONDITIONS 


 
3.1 DESCRIPTION OF THE STUDY AREA 


Magnolia Avenue is designated as SR 1 and US 11 within the Study Area. Magnolia Avenue (SR 
1) is a four-lane Urban Other Principal Arterial. It forms a continuous east-west route with Asheville 
Highway. Asheville Highway is designated as SR 168 and US 11E within the Study Area. 
Magnolia Avenue (SR 1) and Asheville Highway (SR 168) form the primary route into downtown 
Knoxville from East Knoxville. They parallel I-40 and serve as an alternate route when there is an 
incident along I-40. In these roles, they serve an important purpose for regional mobility.  
 
Rutledge Pike is a four- lane Urban Other Principal Arterial. Rutledge Pike is designated as SR 1 
and US 11W within the Study Area. Rutledge Pike (SR 1) is a four-lane Urban Other Principal 
Arterial. Rutledge Pike (SR 1) connects Magnolia Avenue (SR 1) and Asheville Highway (SR 168) 
to I-40 within the Study Area.  
 
One drawback of the existing alignment of the corridor, vehicles traveling southbound on Rutledge 
Pike (SR 1) are unable to access Asheville Highway (SR 168) eastbound. A U-turn movement is 
required for this connection. 
 
Typical commercial development adjacent to Magnolia Avenue (SR1) / Rutledge Pike (SR 1) / 
Asheville Highway (SR 168) includes stand-alone retail businesses such as fast-food restaurants 
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and small retail establishments along with strip-mall developments. Figure 11 demonstrates 
typical commercial development patterns within the Study Area. One block to the south of 
Magnolia Avenue (SR 1) is the historic Burlington Commercial District. (see Figure 12). This 
mixed-use commercial district was once a vibrant activity center of the community. However, it is 
currently underutilized due to lack of connectivity to the primary roadway network of Magnolia 
Avenue (SR 1) / Rutledge Pike (SR 1) / Asheville Highway (SR 168). The City of Knoxville has 
converted part of old Holston Drive to a parking area to assist with redevelopment. 
 
 


 
FIGURE 11: TYPICAL DEVELOPMENT ALONG ROUTES 
Image along Magnolia Avenue (SR 1) at Prosser Road 


 
 


 
FIGURE 12: CENTRAL BURLINGTON COMMERCIAL DISTRICT 
Image along Holston Drive / Martin Luther King Jr. Boulevard 


 
 
The Study Area includes residential development. It consists of a mix of housing from many 
different eras. Figure 13 provides a typical residential development pattern within the Study Area. 
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The Study Area also includes major traffic generators. The Chilhowee Park and Exposition Center 
facility is located along Magnolia Avenue (SR 1) (see Figure 14). It houses the Tennessee Valley 
Fair each fall. Typical 10-day attendance for the fair is 132,000 visitors. Chilhowee Park also 
houses year-round attractions including Muse Knoxville, which is an interactive science museum 
for children, and Ace Miller Golden Gloves Arena. Also next to the study area is Zoo Knoxville. 
The main entrance to the zoo is along Rutledge Pike (SR 1) at Timothy Street (see Figure 15). 
Zoo Knoxville welcomes over 400,000 visitors each year. 
 
 


 
FIGURE 13: TYPICAL RESIDENTIAL DEVELOPMENT 


Image along Speedway Circle 


 
 


 
FIGURE 14: CHILHOWEE PARK 


Image at entrance on Magnolia Avenue (SR 1) 
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FIGURE 15: ZOO KNOXVILLE 


Image at entrance on Rutledge Pike (SR 1) at Timothy Street 


 
 
3.2 TRAFFIC VOLUMES 


Figure 16 shows the Average Annual Daily Traffic (AADT) volumes along the major roadways in 
the Study Area. Magnolia Avenue (SR 1) has an AADT of 12,860 with 3% trucks, Rutledge Pike 
(SR 1) 10,210 with 31% trucks, and Asheville Highway (SR 168) 7,440 with 6% trucks. It should 
be noted that the truck volumes along Rutledge Pike (SR 1) were likely collected north of I-40 
where several trucking-related businesses are located. Martin Luther King Jr. Boulevard has an 
AADT of 5,200. 
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FIGURE 16: ANNUAL AVERAGE DAILY TRAFFIC 
Source: TDOT 2018 (most recent year available)  


 
 
3.3 CRASH HISTORY 


Crash data along Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville Highway (SR 
168) within the Study Area were obtained from the Tennessee Integrated Traffic Analysis Network 
(TITAN) database. Crash data from the most recent three (3) years of data were utilized in the 
analysis (February 1, 2017 through January 31, 2020). In these years there were 60 reported 
crashes along the 1.4 miles between Beaman Street, Park Street, and the I-40 Eastbound Ramps 
/ Timothy Street. There were no (0) fatal crashes, four (4) incapacitating injury crashes, 20 other 
injury crashes, and 36 property damage only crashes. Figure 17 plots the crash locations within 
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the Study Area, including all sideroads. Table 2 through Table 5 summarizes the crash statistics 
along Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville Highway (SR 168). 
 
Table 2 lists information concerning the types of crashes observed. The majority of the crashes 
were angle (38 percent) followed closely by rear-end (37 percent). These types of crashes are 
typically intersection-related, and the data demonstrate that 68 percent of the crashes were at 
intersections. Eighty-three (83) percent of the crashes occurred in dry road conditions and 85 
percent during daylight hours. The data do not demonstrate any roadway condition in need of 
improvement. 
 
Table 3 lists overall crash data. Thirty (30) of the 60 crashes occurred along Magnolia Avenue 
(SR 1). One (1) was an incapacitating injury crash, 10 were minor injury crashes and 19 were 
property damage only crashes. Sixteen (16) of the 60 crashes occurred along Rutledge Pike (SR 
1). Five (5) were minor injury cashes and 11 were property damage only crashes. Fourteen (14) 
of the 60 crashes occurred along Asheville Highway (SR 168). Three (3) were incapacitating injury 
crashes, five (5) minor injury crashes, and six (6) property damage only crashes. 
 
Corridor crash rates are calculated with non-intersection crashes. Table 4 lists all non-intersection 
crashes and shows no segment of Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville 
Highway (SR 168) in the Study Area had a crash rate above 1.554 crashes per million vehicle 
miles. The statewide rate for similar roadways (Urban 4-lane State Routes) is 1.994 crashes per 
million vehicle miles. Therefore, the actual corridor crash rate at non-intersection locations along 
Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville Highway (SR 168) is 20 percent 
less than the statewide average of similar corridors. 
 
Table 5 lists the crash rates of intersections that had three (3) or more crashes between February 
1, 2017 and January 31, 2020 within the analysis area. Of the seven (7) intersections with three 
(3) or more crashes, two (2) had crash rates higher than the statewide average for similar 
intersections. The intersection of Rutledge Pike (SR 168) with McCalla Avenue / Pelham Park 
Road is stop-sign controlled on the McCalla Avenue / Pelham Park Road approach. This 
intersection has a median along Rutledge Pike (SR 1) that allows travel across Rutledge Pike 
(SR 1). The crash rate is 1.51x higher than the statewide average of similar intersections. The 
intersection of Asheville Highway (SR 168) with Park Street is stop-sign controlled on the Park 
Street approaches. This intersection allows full movements and has left-turn lanes on the 
Asheville Highway (SR 168) approaches. The crash rate of Asheville Highway (SR 168) with Park 
Street is 4.12x higher than the statewide average of similar intersections. 
 
In summary, crash data along Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville 
Highway (SR 168) within the Study Area were obtained from the TITAN database. Crash data 
from the most recent three (3) years of data were utilized in the analysis (February 1, 2017 through 
January 31, 2020). The majority of the crashes were angle (38 percent) followed by rear-end (37 
percent). Sixty-eight (68) percent of the crashes were at intersections. The actual corridor crash 
rate along non-intersection locations is 20 percent less than the statewide average of similar 
corridors. Two (2) intersections had crash rates higher than the statewide average of similar 
intersections; Rutledge Pike (SR 1) at McCalla Avenue / Pelham Park Road and Asheville 
Highway (SR 168) at Park Street. The Asheville Highway (SR 168) at Park Street intersection has 
the highest crash rate at 4.12x the statewide average of similar intersections. The raw crash data 
and statewide crash rate data are provided in the Appendix. 
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FIGURE 17: CRASH HISTORY (2/1/2017 TO 1/31/2020) 


Source: TITAN Database 
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TABLE 2: CRASH STATISTICS, TYPE OF CRASHES (2/1/17 TO 1/31/20) 


Condition Number of Percentage of


Crashes Total


Fatal 0 0%


Incap. Injury 4 7%


Other Injury 20 33%


PDO 36 60%


Angle 23 38%


Rear-End 22 37%


Single Car 7 12%


Sideswipe Same Dir. 3 5%


Head-On 2 3%


Rear-to-Rear 2 3%


Unknown 1 2%


Ice 0 0%


Snow 0 0%


Sand/Mud/Dirt 0 0%


Wet 10 17%


Dry 50 83%


Daylight 51 85%


Dark/Lighted 8 13%


Not Indicated 1 2%


Along Roadway 23 38%


At Intersection 37 62%


Total


Crash Location


60


Light Condition


Interchange Area


Severity


Manner of Collision


Road Conditions
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TABLE 3: CRASH STATISTICS (2/1/17 TO 1/31/20), SUMMARY 


Route Begin End Dist. AADT Overall Severity


LM Description LM Description 2018 Total Fatal Incap. Inj. Other Inj. PDO Rate Index


SR 1 23.669 Beaman St. 24.202 Rutledge Pk. 0.533 12,860 30 0 1 10 19 N/A 0.40


SR 1 24.202 Magnolia Ave. 24.637 I-40 EB Ramps 0.435 10,210 16 0 0 5 11 N/A 0.31


SR 168 17.650 Park St. 18.045 Magnolia Ave. 0.395 7,440 14 0 3 5 6 N/A 0.79


Total: 1.4 60 0 4 20 36


Crashes


 
 
 
TABLE 4: CRASH STATISTICS (2/1/17 TO 1/31/20), NON-INTERSECTIONS 


Route Begin End Dist. AADT Overall Severity


LM Description LM Description 2018 Total Fatal Incap. Inj. Other Inj. PDO Rate Index


SR 1 23.669 Beaman St. 24.202 Rutledge Pk. 0.533 12,860 8 0 1 1 6 1.066 0.38


SR 1 24.202 Magnolia Ave. 24.637 I-40 EB Ramps 0.435 10,210 6 0 0 1 5 1.234 0.17


SR 168 17.650 Park St. 18.045 Magnolia Ave. 0.395 7,440 5 0 1 1 3 1.554 0.60


Notes:  Statewide average crash rate for similar facilities (Urban SR 4-Lane Divided) is 1.994 crashes per million vehicle miles


Crashes
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TABLE 5: CRASH STATISTICS (2/1/17 TO 1/31/20), INTERSECTIONS (WITH 3 OR MORE CRASHES) 


Statewide Actual/


ID LM Side Road West East North South # Crashes Rate Rate Statewide


1 23.67 Magnolia (SR 1) at Beaman St. 12,860 12,860 660 380 3 0.20 0.721 0.28


2 23.97 Magnolia (SR 1) at Lakeside St. 12,860 12,860 390 830 3 0.20 0.721 0.28


3 24.04 Magnolia (SR 1) at Kirkwood St. 12,860 12,860 210 1,920 5 0.33 0.721 0.45


4 24.13 Magnolia (SR 1) at Prosser Rd. 12,860 12,860 2,520 2,500 10 0.59 0.721 0.82


5 24.54 Rutledge Pk. (SR1) at McCalla / Pelham 0 1,400 10,210 10,210 3 0.25 0.166 1.51


6 24.64 Rutledge Pk. (SR 1) at I-40 EB Ramps 1,950 15,370 10,210 10,210 7 0.34 0.721 0.47


7 17.65 Asheville Hwy. (SR 168) at Park St. 7,440 7,440 1,420 2,400 7 0.68 0.166 4.12


Notes:


SW Rate for urban signalized intersections on multi-lane divided facilties (2014-2016): 0.721


SW Rate for urban unsignalized intersections on multi-lane divided facilties (2014-2016): 0.166


ADT Mainline ADT Side Road 2016, 2017, 2018
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3.4 GEOMETRICS 


The total length of Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville Highway (SR 
168) within the study area is 0.90 miles. The terrain is rolling. 
 
Magnolia Avenue (SR 1) is a four- lane Urban Other Principal Arterial. The Study Area begins at 
Prosser Road at Log Mile (LM) 24.132. Magnolia Avenue (SR 1) ends at LM 24.212, where it 
interchanges with Asheville Highway (SR 168) to the east and Rutledge Pike (SR 1) to the north. 
Magnolia Avenue (SR 1) within the Study Area is 0.08 miles long. Magnolia Avenue (SR 1) has a 
six-foot wide raised concrete median between Prosser Road and the interchange. It has eight to 
eleven-foot wide concrete outside shoulders, curb and gutter, and five-foot wide sidewalks. The 
right of way is located at the back of the sidewalk. Bicycle lanes are not present.  
 
Rutledge Pike (SR 1) is a four- lane Urban Other Principal Arterial. Rutledge Pike (SR 1) begins 
at LM 24.212, where it interchanges with Magnolia Avenue (SR 1) to the west and Asheville 
Highway (SR 168) to the east. The Study Area ends at the I-40 Eastbound Ramps / Timothy 
Street at LM 24.637. Rutledge Pike (SR 1) within the Study Area is 0.425 miles long. Rutledge 
Pike (SR 1) has a 16-foot wide grass median between the interchange and the I-40 Eastbound 
Ramps / Timothy Street. It has 12-foot wide concrete outside shoulders, curb and gutter, and five-
foot wide sidewalks. The right of way is located at the back of the sidewalk. Bicycle lanes are not 
present. 
 
Rutledge Pike (SR 168) is a four- lane Urban Other Principal Arterial. Asheville Highway (SR 168) 
begins at LM 18.045, where it interchanges with Magnolia Avenue (SR 1) to the west and 
Rutledge Pike (SR 168) to the north. The Study Area ends at Park Street at LM 17.65. Asheville 
Highway (SR 168) within the Study area is 0.395 miles long. Asheville Highway (SR 168) has a 
16-foot wide grass median between Park Street and the interchange. It has 10-foot wide concrete 
outside shoulders, curb and gutter, and five-foot wide sidewalks. The right of way is located at the 
back of the sidewalk. Bicycle lanes are not present. 
 
3.5 BUS ROUTES 


The Study Area is serviced by three Knoxville Area Transit (KAT) fixed-route transit lines. Route 
34 services Martin Luther King Jr. Boulevard and Holston Drive. Route 31 parallels Magnolia 
Avenue (SR 1) and Asheville Highway (SR 168). Route 33 services Rutledge Pike (SR 1). Route 
34 services Holston Drive. Figure 18 shows the transit lines. Transit stops are denoted by black 
diamonds. There are no crosswalks across Asheville Highway (SR 168) between Prosser Road 
and Burns Road, a distance of 0.9 miles. This poses a challenge for transit riders that need to 
access neighborhoods on either side of Asheville Highway (SR 168). In the immediate Study 
Area, the only signalized crossing of Magnolia Avenue (SR 1) or Asheville Highway (SR 168) is 
located at Prosser Road. The Prosser Road intersection does not have pedestrian signals or push 
buttons. 
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FIGURE 18: KAT TRANSIT LINES (31, 33, AND 34) 


Source: Knoxville GIS  
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3.6 LEVEL OF SERVICE ANALYSIS (NO BUILD OPTION) 


A traffic operations level-of-service (LOS) analysis was developed for the Study Area. The existing 
conditions, also called the No Build Option, were analyzed.  
 
LOS is a qualitative traffic capacity measure that is used to gauge the operational performance of 
an intersection or roadway segment. There are six (6) levels ranging from ‘A’ to ‘F’ with ‘F’ being 
the worst. Each level represents a range of operating conditions. Table 6 defines the traffic flow 
conditions and approximate driver comfort at each LOS for signalized and unsignalized 
intersections. 
 
 
TABLE 6: LEVEL-OF-SERVICE INDEX FOR INTERSECTIONS 


LOS Traffic Flow Conditions 
Signalized 


Intersection Delay 
(SEC/VEH) 


Unsignalized 
Intersection Delay 


(SEC/VEH) 


A 
Progression is extremely favorable 
and most vehicles do not stop at all. 


0-10 0-10 


B Good progression, some delay. 10-20 10-15 


C Fair progression, higher delay. 20-35 15-25 


D 
Unfavorable progression, congestion 
becomes apparent. 


35-55 25-35 


E Poor progression, significant delay. 55-80 35-50 


F Poor progression, extreme delay. >80 >50 


 
 
The limits of the Study Area extend from Prosser Road to the west [along Magnolia Avenue (SR 
1)], Park Street to the east [along Asheville Highway (SR 168)], and the I-40 Eastbound Ramps / 
Timothy Street to the northeast [along Rutledge Pike (SR 1)]. Traffic data were analyzed outside 
the Study Area’s official log miles (LM) along Magnolia Avenue (SR 1), extending west 0.55 miles 
from Prosser Road to Beaman Street. These locations were analyzed to determine the traffic 
impacts of these closely spaced signalized intersections on the Study Area. Table 7 shows the 
intersections included in the traffic analysis with their control type. 
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TABLE 7: INTERSECTIONS ANALYZED WITH CONTROL TYPE (NO BUILD OPTION) 


Intersection Existing Control 


Magnolia Ave. (SR 1) at Beaman St. Signal 


Magnolia Ave. (SR 1) at Lakeside St. Signal 


Magnolia Ave. (SR 1) at Kirkwood St. Signal 


Magnolia Ave. (SR 1) at Prosser Rd. Signal 


Magnolia Ave. (SR 1) at Rutledge Pike Interchange 


Asheville Hwy. (SR 168) at Park St. Stop 


Rutledge Pike (SR 1) at I-40 EB Ramps Signal 


Rutledge Pike (SR 1) at McCalla Ave. Stop 


New Connector Rd. at Holston Dr. / MLK n/a 


 
 
Table 8 summarizes the No Build Option traffic analysis. The LOS are reported for the entire 
intersection and for each approach.  For two-way stop intersections, there is no “entire 
intersection” LOS, just the stop-controlled approaches are assigned a LOS. The years 2025 and 
2045 AM and PM Peak Hours were analyzed. The year 2025 is considered the initial study year 
and 2045 is the design year. Refer to Section 6.1 for additional information concerning the traffic 
projections. 
 
The LOS are typically B or higher through the 2045 design year for all intersections within the 
study corridor.  Several side road approaches are LOS D in the 2045 design year. The exception 
to the satisfactory LOS is the intersection of Rutledge Pike (SR 1) with the I-40 Eastbound Ramps 
/ Timothy Street, where poor LOS are experienced in the initial year of 2025. Additionally, both 
the northbound and southbound Park Street approaches to Asheville Highway (SR 168) will 
operate poorly in the design year if not signalized. The LOS calculations are provided in the 
Appendix. 
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TABLE 8: TRAFFIC ANALYSIS 2025 AND 2045 NO BUILD OPTION 


ID Intersection Type LOS Delay Max v/c EB WB NB SB LOS Delay Max v/c EB WB NB SB


1 Magnolia Ave. (SR 1) at Beaman St. Signal A 3.0 0.20 A A D D A 5.0 0.40 A A D D


2 Magnolia Ave. (SR 1) at Lakeside St. Signal A 2.6 0.20 A A C C A 4.0 0.26 A A C C


3 Magnolia Ave. (SR 1) at Kirkwood St. Signal A 3.4 0.24 A A C C A 3.7 0.28 A A C C


4 Magnolia Ave. (SR 1) at Prosser Rd. Signal B 10.2 0.37 A A C C A 8.4 0.35 A A C C


5 Magnolia Ave. (SR 1) at McCalla Ave. TWSC - 1.7 - - - A - - 1.5 - - - B -


6 Asheville Hwy. (SR 168) at Park St. TWSC - 2.6 - - - B C - 7.9 - - - C F


7 Rutledge Pike (SR 1) at I-40 EB Ramps Signal D 40.7 0.90 D E C B B 13.9 0.48 C C B B


8 Rutledge Pike (SR 1) at McCalla Ave. TWSC - 1.4 - - B - A - 1.7 - - C - A


Note: Signal is signalized intersection; TWSC is Two-Way Stop Sign Control


ID Intersection Type LOS Delay Max v/c EB WB NB SB LOS Delay Max v/c EB WB NB SB


1 Magnolia Ave. (SR 1) at Beaman St. Signal A 3.3 0.27 A A D D A 5.7 0.47 A A D D


2 Magnolia Ave. (SR 1) at Lakeside St. Signal A 2.4 0.25 A A D D A 3.6 0.36 A A D D


3 Magnolia Ave. (SR 1) at Kirkwood St. Signal A 4.5 0.33 A A D D A 4.7 0.39 A A D D


4 Magnolia Ave. (SR 1) at Prosser Rd. Signal B 12.5 0.48 A A C D A 9.9 0.43 A A D D


5 Magnolia Ave. (SR 1) at McCalla Ave. TWSC - 1.7 - - - A - - 1.6 - - - B -


6 Asheville Hwy. (SR 168) at Park St. TWSC - 3.5 - - - C D - 42.9 - - - F F


7 Rutledge Pike (SR 1) at I-40 EB Ramps Signal E 57.3 0.99 F F D C B 17.9 0.62 D D B A


8 Rutledge Pike (SR 1) at McCalla Ave. TWSC - 1.4 - - C - A - 2.1 - - D - A


2045
AM PM


Overall Intersection Approach LOS Overall Intersection Approach LOS


2025
AM PM


Overall Intersection Approach LOS Overall Intersection Approach LOS
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3.7 MAJOR STRUCTURES 


Asheville Highway (SR 168) westbound bridges over Rutledge Pike (SR 1) northbound within the 
interchange (see Figure 19). This is Federal Bridge Number 47SR0010035. The bridge has an 
acceptable sufficiency ratio of 93.6. For comparison, a ratio of 80 would be eligible for repair and 
a ratio of 50 would be eligible for replacement. However, the bridge is not to current standards. 
Its inventory rating is 28 tons, which is less than current design loading standards. Its vertical 
clearance is less than current minimum standard, and it has fracture critical details. 
 
 


 
FIGURE 19: ASHEVILLE HIGHWAY (SR 168) BRIDGE 


 
 
3.8 MULTI-MODAL FACILITIES 


Sidewalks are provided throughout the Study Area. However, the Study Area is generally not 
accessible to those with disabilities due to issues noted in Section 4.1 ADA concerns There are 
no crosswalks across Asheville Highway (SR 168) between Prosser Road and Burns Road, a 
distance of 0.90 miles. This poses a challenge for transit riders that need to access neighborhoods 
on either side of Asheville Highway (SR 168). There are no bicycle lanes. The existing interchange 
of Magnolia Avenue (SR 1), Asheville Highway (SR 168) and Rutledge Pike (SR 1) is out of 
context with its urban surroundings. It bisects the Burlington neighborhood, making it difficult for 
both motorists and pedestrians to cross between the south and north sides of Magnolia Avenue 
(SR 1) / Asheville Highway (SR 168). The existing interchange does not provide a direct 
connection from Rutledge Pike (SR 1) southbound (from I-40) towards Asheville Highway (SR 
168) eastbound. 
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4.0 FIELD REVIEW INFORMATION 


A field review was conducted on February 3, 2020 within the Study Area. 
 
4.1 ADA CONCERNS 


While sidewalks are provided throughout the Study Area, the Study Area is generally not 
accessible to those with disabilities due to the following reasons: 
 


• Curb ramps with truncated domes are missing at over half of the roadway / driveway 
intersections. 


• The Prosser Road signalized intersection does not have pedestrian signal heads or push 
buttons. 


• Vegetation is overgrown in areas, creating a less-than four-foot passable width. 


• Sidewalks are in disrepair in areas and do not meet slope / condition criteria. 


• Sidewalks are typically not continuous through driveways. 
 
The Field Review / ADA Technical Memorandum is provided in the Appendix. The memo 
documents the field conditions observed and includes photographs of concerning locations. 
 
 


5.0 PURPOSE AND NEED FOR IMPROVEMENTS 


The purpose of improvements within the Magnolia Avenue (SR 1) / Rutledge Pike (SR 1) / 
Asheville Highway (SR 168) Interchange Study Area is to improve mobility and connectivity within 
the Burlington area of East Knoxville. The current interchange serves only motor vehicle traffic, 
and even then, does not provide for all desired traffic movements. The existing interchange is out 
of context with its urban surroundings. It bisects the Burlington neighborhood, making it difficult 
for motorists, pedestrians, transit riders, and bicyclists to cross between the south and north sides 
of Magnolia Avenue (SR 1) and Asheville Highway (SR 168). The existing interchange does not 
provide a direct connection from Rutledge Pike (SR 1) southbound (from I-40) towards Asheville 
Highway (SR 168) eastbound. 
 
Improvements are needed that complement and connect the surrounding urban neighborhood 
while serving the regional traffic needs. Based on stakeholder and public engagement activities, 
the following criteria are needed in a transportation system improvement (listed in no particular 
order): 
 
1. Improve access, or do not exclude future improved access, into the Burlington Commercial 


District. This is needed to enhance the economic vitality of the surrounding community that 
was cut-off with the construction of the existing interchange (see Figure 20). 


2. Provide a more direct connection from Rutledge Pike (SR 1) southbound to Asheville Highway 
(SR 168) eastbound. Currently, motorists must make a U-turn at Prosser Road or cut through 
a residential neighborhood along McCalla Avenue, Linden Avenue, and Park Street to conduct 
this traffic movement (see Figure 21). This puts unnecessary, and potentially unsafe, 
additional traffic on the residential street network. It also reduces response times for first 
responders and poses challenges for traffic control when there is an incident on I-40, which 
parallels Magnolia Avenue (SR 1) and Asheville Highway (SR 168). 
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3. Support local business activities. This is needed to enhance the economic vitality of the 
surrounding community that was cut-off with the construction of the existing interchange (see 
Figure 20). 


4. Support multimodal transportation options including transit, walking, and biking. This 
eliminates options that would require large footprints, eliminate pedestrian crossing 
opportunities, or promote high vehicular speeds. This is a primary deficiency of the existing 
interchange. 


5. The transportation improvement should fit the context of the urban neighborhood. 
Improvement options should support dense development patterns and a walkable community. 


 
 


 
FIGURE 20: BURLINGTON COMMERCIAL DISTRICT 


 
 


Burlington Commercial District 
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FIGURE 21: RUTLEDGE PIKE (SR 1) / I-40 TO ASHEVILLE HIGHWAY (SR 168) EASTBOUND 


 
 


6.0 OPTIONS FOR IMPROVEMENT 


Intersection Control Evaluation (ICE) methodology was used to determine viable traffic control 
improvement options for the existing Magnolia Avenue (SR 1) / Rutledge Pike (SR 1) / Asheville 
Highway (SR 168) Interchange. ICE is a data-driven, performance-based framework and 
approach used to objectively screen options and identify an optimal geometric and control solution 
for an intersection. The ICE determined a multilane roundabout and a traffic signal as viable 
options for more detailed study. The traffic signal option was eventually selected as the Preferred 
Option. The ICE Memorandum is provided in the Appendix. 
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6.1 TRAFFIC PROJECTIONS 


Three TDOT count stations are located adjacent to the Study Area: 
 


• Station 149 Magnolia Avenue (SR 1) 


• Station 358 Rutledge Pike (SR 1) 


• Station 057 Asheville Highway (SR 168) 
 
Figure 22 shows the traffic trends of the past 10 years at these count stations. Magnolia Avenue 
(SR 1) and Asheville Highway (SR 168) both have declining traffic volumes, while Rutledge Pike 
(SR 1) has seen a growth of 1.5 percent per year. 
 
 


  
 


 
FIGURE 22: TDOT COUNT STATION TRENDS 
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The Knoxville Area TPO provided traffic growth projections based upon their regional travel 
demand model. The Knoxville Area TPO projects the following growth in traffic: Magnolia Avenue 
(SR 1) 1.52 percent, Rutledge Pike (SR 1) 1.26 percent, and Asheville Highway (SR 168) 1.06 
percent. This study takes a conservative approach and assumes 1.5 percent traffic growth within 
the study area. This will account for future development and redevelopment in the area. The traffic 
projections are included in the Appendix. 
 
6.2 OPTIONS PREVIOUSLY CONSIDERED 


The Preferred Option includes a signalized intersection of Magnolia Avenue (SR 1), Rutledge 
Pike (SR 1), Asheville Highway (SR 168), and a new connector roadway into the Burlington 
Commercial District. The Preferred Option includes shared-use paths with improved crosswalks 
along the primary routes and sidewalks along the new connector roadway. The Preferred Option 
is discussed in detail in Section 6.3. 
 
A few options and design elements were considered prior to selecting the Preferred Option. Those 
options included a multilane roundabout, on-street bicycle lanes, and protected bicycle lanes (with 
a protected intersection). 
 
Multilane Roundabout Option 


A multilane roundabout has been considered at this location for 10 years (see Section 2.1). 
However, the inclusion of a roundabout was previously made from a mostly aesthetic perspective. 
This study is the first review from a traffic engineering and public engagement perspective. The 
multilane roundabout option is shown in Figure 23.  
 
During public and stakeholder engagement activities (see Section 9.0), a signalized intersection 
had the most support. The input ranged from generic preference, concern with this potentially 
being the first multilane roundabout in Knoxville without many single-lane roundabouts for the 
public to get acclimated to, to concerns such as: 
 


1. A multilane roundabout would be more difficult to manage traffic during large events at 
Chilhowee Park than a traditional intersection that police officers can control with a 
“pickle”.  


2. A roundabout would prove challenging for large semi trucks and firetrucks’ turning 
movements. These vehicles are a concern for TDOT and first responders due to Magnolia 
Avenue (SR 1) and Asheville Highway (SR 168)’s role in the State Transportation System 
as an alternate route for I-40. The intersection’s proximity to I-40 compounds these 
concerns. The location is an intersection of State Routes. 


3. Residents desire any excess right of way to be used for greenspace. A signalized 
intersection will require less space than a roundabout. 


4. One of the more convincing reasons for preferring a signalized intersection were concerns 
with pedestrian crossings at multilane roundabouts. 
 


From National Cooperative Highway Research Program (NCHRP) Report 672 Roundabouts an 
Informational Guide, Section 2.3.1: 
 


Crossing at multilane roundabouts is more difficult for all pedestrians, but especially for 
the more vulnerable users described above. Multilane roundabouts have longer crossing 
distances and pedestrians need assurance that all lanes are free of moving traffic before 
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they can cross the street. Recent research indicates that two to three times more 
motorists do not yield to pedestrians at multilane roundabouts than at single-lane 
roundabouts (3). In addition, pedestrians are faced with the potential for multiple-threat 
crashes when the driver in the first lane stops to yield to a pedestrian, blocking the sight 
lines between the pedestrian and any vehicles in the next lane. If neither the driver in 
the next lane nor the pedestrian sees the other user in time to take evasive action, a 
crash can occur in the second lane. 


 
From NCHRP Report 672 Section 2.3.2: 
 


Pedestrians who are blind or have low vision have several areas of difficulty when 
crossing a roundabout. It is expected that a pedestrian with vision impairments who has 
good travel skills should be able to arrive at an unfamiliar intersection and cross it 
without special intersection-specific training. For pedestrians with vision impairments, 
roundabouts pose problems at several locations throughout the crossing experience. 
 


From the United States Access Board’s Public Right of Way Accessibility Guidelines: 
 
Advisory R306.3 Roundabouts. Pedestrian street crossings at roundabouts can be 
difficult for pedestrians who are blind or have low vision to identify because the crossings 
are located off to the side of the pedestrian circulation path around the street or highway. 
The continuous traffic flow at roundabouts removes many of the audible cues that 
pedestrians who are blind use to navigate pedestrian street crossings. Water fountains 
and other features that produce background noise should not be placed in the middle 
island of a roundabout because pedestrians who are blind use auditory cues to help 
detect gaps in traffic. Multi-lane pedestrian street crossings at roundabouts involve an 
increased risk of pedestrian exposure to accident. 
 
R306.3.2 Pedestrian Activated Signals. At roundabouts with multi-lane pedestrian street 
crossings, a pedestrian activated signal complying with R209 shall be provided for each 
multi-lane segment of each pedestrian street crossing, including the splitter island. 
Signals shall clearly identify which pedestrian street crossing segment the signal serves. 
 


Lastly, the need to service large trucks (as a requirement by TDOT on these State Routes) would 
require the entry deflections into and out of the roundabout to have less of a curve than desirable 
to slow traffic to safer speeds for pedestrians entering and exiting the roundabout. 
 
Treatments such as signalizing the approaches to the roundabout could remedy pedestrian 
crossing concerns but were not more desirable than a traditional signalized intersection. 
 
From a design perspective, this location does provide some challenges for the internal circulating 
roadway of a multilane roundabout. This is because the eastbound left turn to northbound 
Rutledge Pike (SR 1) is a heavy move. This requires the eastbound exit to Asheville Highway (SR 
168) to be marked as a single lane exit to reduce the risk of sideswipe crashes in the roundabout. 
This should function adequately but does add complexity to what would be the first multilane 
roundabout in Knoxville. 
 
Lastly, multilane roundabouts generally have more crashes than single-lane roundabouts. The 
Crash Modification Clearinghouse CMF ID 4926 indicates a multilane roundabout would have 
6.2% more crashes than a non-roundabout intersection. The study does not specify what the 
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percent reduction would be comparing a signalized intersection to a multilane roundabout, but 
does note “Two-way stop controlled intersection conversion to a roundabout had the highest 
safety benefit compared to all-way stop controlled and signalized intersections.” Therefore, the 
percent reduction is likely worse for comparing a signalized intersection to a multilane roundabout.  
 
However, A multilane roundabout would be expected have a reduction in injury and fatal crashes. 
But these studies are typically motor-vehicle related. Pedestrians and cyclists are more vulnerable 
users of the roadway system. Public engagement and sources listed above express concern with 
the multilane roundabout for pedestrian crossings. A noted goal of the community is to make 
Burlington a more walkable area. 
 
 


 
FIGURE 23: MULTILANE ROUNDABOUT OPTION 


 
 
On-Street Bicycle Lanes Design Element 


On-street bicycle lanes were considered. However, Knoxville has embraced the “Eight to Eighty” 
approach to bicycle facilities where bicyclists from eight years old to 80 years old should feel safe 
and comfortable cycling. On-street bicycle lanes along the busy arterials of Magnolia Avenue (SR 
1) / Rutledge Pike (SR 1) / Asheville Highway (SR 168) were therefore not desired by City staff.  
 
Protected bicycle lanes with Protected Intersection 


Protected bicycle lanes, parallel to Magnolia Avenue (SR 1) / Rutledge Pike (SR 1) / Asheville 
Highway (SR 168) were considered. The protected bicycle lanes would be separated from the 
roadways by curb. However, City staff expressed concern with maintenance, drainage, and street 
sweeping of the protected bicycle lanes. Additionally, if transit service were shifted to any of these 
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routes, the curbing could create design challenges with ADA-compliant bus stops. Because of 
these concerns, the City elected to incorporate shared-use paths into the Preferred Option instead 
of protected bicycle lanes. When protected bicycle lanes were under consideration, a “protected 
signalized intersection” was investigated that would have placed bicycle lanes behind curbing 
within the intersection (see Figure 24). This design was only applicable if protected on-street 
bicycle lanes were selected. Also, the additional curbing created some challenges 
accommodating larger vehicles that traverse these state routes; the curbing would have to be 
dropped with truck aprons in locations to accommodate turning movements, negating some of 
their effectiveness. 
 
 


 
FIGURE 24: PROTECTED SIGNALIZED INTERSECTION OPTION 


 
 
6.3 PREFERRED OPTION 


The Preferred Option’s typical section is shown in Figure 25 and conceptual plans are shown in 
Figure 26 (Layout Sheet 1) through Figure 29 (Layout Sheet 4). The Preferred Option constructs 
a 4-legged signalized intersection in place of the existing 3-legged interchange. The Preferred 
Option will improve mobility and connectivity within the Burlington area of East Knoxville. All 
transportation modes are better accommodated including motor-vehicle, pedestrian, bicycle, and 
transit. The Preferred Option complements and connects the surrounding urban neighborhood. 
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The existing interchange of Magnolia Avenue (SR 1), Asheville Highway (SR 168) and Rutledge 
Pike (SR 1) is out of context with its urban surroundings. It bisects the Burlington neighborhood, 
making it difficult for both motorists and pedestrians to cross between the south and north sides 
of Magnolia Avenue (SR 1) / Asheville Highway (SR 168). The existing interchange does not 
provide a direct connection from Rutledge Pike (SR 1) southbound (from I-40) towards Asheville 
Highway (SR 168) eastbound. The Preferred Option corrects these deficiencies. 
 
1. The Preferred Option improves access into the Burlington Commercial District by providing a 


connector road into the district. This proposed connector road will extend from the proposed 
intersection of Magnolia Avenue (SR 1), Asheville Highway (SR 168) and Rutledge Pike (SR 
1) south to Holston Drive. 


2. The Preferred Option will provide a more direct connection from Rutledge Pike (SR 1) 
southbound to Asheville Highway (SR 168) eastbound. A left turn lane under signal control 
will provide for this movement. Motorists must currently either make a U-turn at Prosser Road 
or cut through a residential neighborhood along McCalla Avenue, Linden Avenue, and Park 
Street to perform this traffic movement.  


3. The Preferred Option will support local business activities. Not only does the Preferred Option 
better integrate the Burlington Commercial District with the street network, the Preferred 
Option creates an urban grid, well suited for redevelopment opportunities. 


4. The Preferred Option supports multimodal transportation options including transit, walking, 
and biking. Shared-use paths will be constructed along Magnolia Avenue (SR 1), Asheville 
Highway (SR 168) and Rutledge Pike (SR 1) (see the Typical Section in Figure 25). The 
shared-use paths will be separated from the travel lanes by grass buffers. These shared-use 
paths with physical separation will provide comfortable walkways for pedestrians and bicycle 
usage for all ages and abilities. 


5. The Preferred Option fits the context of the surrounding urban neighborhood. It reconstructs 
an urban grid. It improves crosswalk opportunities, reconnecting the areas north and south of 
Magnolia Avenue (SR 1) and Asheville Highway (SR 168). 


 
A raised grass median will be constructed along Magnolia Avenue (SR 1), Asheville Highway (SR 
168) and Rutledge Pike (SR 1). The median will preserve access management within the 
functional area of the proposed intersection and also provide for pedestrian refuge at crosswalks. 
The left-turn lane along Magnolia Avenue (SR 1) approaching the proposed intersection should 
have a minimum length of 250 feet; all other approaches’ left-turn lanes should be 100 feet 
(minimum). Except for Rutledge Pike (SR 1)’s approach to the intersection, dedicated right turn 
lanes are not recommended to improve pedestrian and bicyclist safety and shorten crosswalk 
distances. 
 
In addition to the primary improvements along Magnolia Avenue (SR 1), Asheville Highway (SR 
168) and Rutledge Pike (SR 1), the Preferred Option also aligns Martin Luther King Jr. Avenue 
with Holston Drive to create a traditional “T” intersection. It scarifies and obliterates the diagonal 
roadway of McCalla Avenue, which created skewed intersections and bisected developable land. 
It constructs a stop-sign controlled intersection with crosswalks at Holston Drive/Dickson 
Street/new connector street. The new connector street will have a shared-use path along the 
southbound side and a sidewalk along the northbound side. 
 
The opinion of probable cost (in 2027 dollars) is $14 million (see Table 9). The full cost 
calculations are provided in the Appendix. 
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The Interim Improvements discussed in Section 0 would be integrated into the Preferred Option 
if they are constructed prior to the Preferred Option. Those not constructed prior would be 
constructed with the improvements in the Preferred Option.  
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FIGURE 25: PREFERRED OPTION TYPICAL SECTION 


Magnolia Avenue (SR 1), Asheville Highway (SR 168), Rutledge Pike (SR 1) 
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FIGURE 26: PREFERRED OPTION CONCEPTUAL PLANS (1 OF 4) 
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FIGURE 27: PREFERRED OPTION CONCEPTUAL PLANS (2 OF 4) 
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FIGURE 28: PREFERRED OPTION CONCEPTUAL PLANS (3 OF 4) 
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FIGURE 29: PREFERRED OPTION CONCEPTUAL PLANS (4 OF 4) 
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TABLE 9: OPINION OF PROBABLE COST PREFERRED OPTION 
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6.4 INTERIM IMPROVEMENTS 


Because design and construction funding for the Preferred Option is not identified in the Knoxville 
Transportation Planning Organization’s plans, it is likely major improvements will be several years 
away. With this consideration in mind, interim improvement recommendations are proposed to 
address immediate needs within the Study Area. While sidewalks are provided throughout the 
Study Area, the Study Area poses challenges for pedestrians and bicyclists and is not accessible 
for those with disabilities due to the following reasons: 
 


• There are no crosswalks across Asheville Highway (SR 168) between Prosser Road and 
Burns Road, a distance of 0.9 miles. This poses a challenge for pedestrians and transit 
riders, especially those with disabilities, that need to access neighborhoods on either 
side of Asheville Highway (SR 168). 


• Curb ramps with truncated domes are missing at over half of the roadway / driveway 
intersections in the study area. 


• The Prosser Road signalized intersection does not have pedestrian signal heads or push 
buttons. 


• Sidewalks are in disrepair in areas and do not meet Americans with Disabilities Act 
(ADA) slope / condition criteria. 


• Sidewalks are typically not continuous through driveways. 


 
Large, sweeping radius of curbs are present at the Prosser Road, Shelby Street, and Park Street 
intersections, which creates diminished safety for bicyclists and pedestrians due to high vehicle 
turning speeds and long pedestrian crossing distances. 
 
Near-Term improvement recommendations focus on making the sidewalk network ADA-
compliant within the Study Area. Improvements include: 
 


• Installing ADA-compliant curb ramps with truncated domes at four (4) locations: Seahorn 
Avenue (location 1), Seahorn Avenue (location 2), Shelby Street, McCalla Avenue 


• Repairing sidewalks at three (3) locations: near Seahorn Avenue (location 1), near 
Seahorn Avenue (location 2), near Park Street 


 
Intermediate-Term recommendations focus on higher-cost strategies to create a more walkable 
and bikeable environment. These recommendations include: 
 


• Constructing a signalized intersection at one (1) location: Park Street 


• Retrofitting one (1) existing signalized intersection with pedestrian signal heads: Prosser 
Road 


• Improved crosswalks and curb radius at three (3) intersections: Park Street, Shelby Street, 
Prosser Road 


 
The City could choose to do all interim improvement recommendations at one time, select 
individual recommendations for construction, or phase the improvements as budget allows.  
 
Table 10 and Table 11 summarizes the opinion of probable cost for the interim improvement 
recommendations. The locations are summarized in Figure 30.The recommended interim 
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improvements total to $1,329,040. Near-Term ADA-compliance recommendations account for 
$60,540 (5%) and Intermediate-Term recommendations account for up to $1,268,500 (95%).  
 
Additional information, including conceptual layouts, for the recommended interim improvements 
is provided in a Technical Memorandum in the Appendix.  
 
 
TABLE 10: OPINION OF PROBABLE COST (NEAR-TERM IMPROVEMENT RECOMMENDATIONS) 


# Description Cost 


1 Install Curb Ramps at Seahorn Avenue (2) $7,260 


2 Sidewalk Repairs near Seahorn Avenue (100-foot) $10,500 


3 Install Curb Ramps at Seahorn Avenue (2) $7,260 


4 Sidewalk Repairs near Seahorn Avenue (100-foot) $10,500 


5 Install Curb Ramps at Shelby Street (2) $7,260 


6 Install Curb Ramps near McCalla Avenue (2) $7,260 


7 Sidewalk Repairs near Park Street (100-foot) $10,500 


Total  $60,540 


 
 
TABLE 11: OPINION OF PROBABLE COST (INTERMEDIATE-TERM IMPROVEMENT RECOMMENDATIONS) 


# Description Cost 


8 


Signalize the Park Street Intersection  $473,000 


Curb Extensions and Crosswalk Improvements at the 
Park Street Intersection 


$138,000 


9 


Curb Extensions at the Shelby Street Intersection 
(Concrete) 


$10,500 


Curb Extensions at the Shelby Street Intersection 
(Pavement Markings) 


$3,820 


10 


Prosser Road Pedestrian Signal Improvements* $473,000 


Curb Extensions and Crosswalk Improvements at the 
Prosser Road Intersection 


$174,000 


Total Up to: $1,268,500 


* Assume total signal replacement to relocate to metal poles separate from utilities 
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FIGURE 30: INTERIM IMPROVEMENT LOCATIONS 


 
 
6.5 OTHER IMPROVEMENTS FOR FUTURE CONSIDERATION 


During the public and stakeholder involvement meetings (see Section 9.0) a couple of 
recommendations were received that are outside of the scope of the Magnolia Avenue / Rutledge 
Pike / Asheville Highway Interchange Study. However, they warrant consideration for future 
projects. 
 


1. Make Timothy Street one-way from Rutledge Pike (SR 1) into Zoo Knoxville and 
Chilhowee Park. Visitors would exit via Magnolia Avenue (SR 1). This would generate 
traffic into the Burlington Commercial District, helping spur development opportunities in 
Burlington while likely improving traffic operations at the I-40 Eastbound Ramps 
Intersection. 
 


2. Improve transit operations within the Study Area. 
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6.6 LEVEL OF SERVICE ANALYSIS (PREFERRED OPTION) 


The limits of the Study Area extend from Prosser Road to the west [along Magnolia Avenue (SR 
1)], Park Street to the east [along Asheville Highway (SR 168)], and the I-40 Eastbound Ramps / 
Timothy Street to the northeast [along Rutledge Pike (SR 1)]. Traffic data were analyzed outside 
the Study Area’s official log miles (LM) along Magnolia Avenue (SR 1), extending west 0.55 miles 
from Prosser Road to Beaman Street. These locations were analyzed to determine the traffic 
impacts of these closely spaced signalized intersections on the Study Area. Table 12 shows the 
intersections included in the Preferred Option traffic analysis with their control type. 
 
 
TABLE 12: INTERSECTIONS ANALYZED WITH CONTROL TYPE (PREFERRED OPTION) 


Intersection Proposed Control 


Magnolia Ave. (SR 1) at Beaman St. Signal 


Magnolia Ave. (SR 1) at Lakeside St. Signal 


Magnolia Ave. (SR 1) at Kirkwood St. Signal 


Magnolia Ave. (SR 1) at Prosser Rd. Signal 


Magnolia Ave. (SR 1) at Rutledge Pike Signal 


Asheville Hwy. (SR 168) at Park St. Stop* 


Rutledge Pike (SR 1) at I-40 EB Ramps Signal 


Rutledge Pike (SR 1) at McCalla Ave. Stop 


New Connector Rd. at Holston Dr. / MLK Stop 


 
 
Table 13 summarizes the Preferred Option, which includes a traffic signal in place of the existing 
interchange between Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville Highway (SR 
168). Consistent with the No Build Option, the LOS are typically B or higher through the 2045 
design year for all intersections within the study corridor.  Several side road approaches are LOS 
D in the 2045 design year. The exception to the satisfactory LOS is the intersection of Rutledge 
Pike (SR 1) with the I-40 Eastbound Ramps / Timothy Street, where poor LOS are experienced 
in the initial year of 2025. Additionally, both the northbound and southbound Park Street 
approaches to Asheville Highway (SR 168) will operate poorly in the design year if not signalized. 
Signalizing this intersection is recommended in the Interim Improvements. 
 
The Preferred Option would require a 250-foot long left-turn lane from eastbound Magnolia 
Avenue (SR 1) to northbound Rutledge Pike (SR 1). All other approaches would have 100-foot 
long (minimum) single left-turn lanes. The Preferred Option will operate at LOS B through the 
design year of 2045. The proposed connector road, which would extend Rutledge Pike (SR 168) 
to connect with Holston Drive, would create a new intersection at Holston Drive. The new 
intersection would operate adequately through the design year as an all-way stop. In summary, 
the Preferred Option would function adequately through the design year of 2045. The LOS 
calculations are provided in the Appendix. 
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TABLE 13: TRAFFIC ANALYSIS – 2025 AND 2045 PREFERRED OPTION 


ID Intersection Type LOS Delay Max v/c EB WB NB SB LOS Delay Max v/c EB WB NB SB


1 Magnolia Ave. (SR 1) at Beaman St. Signal A 3.0 0.20 A A D D A 5.0 0.40 A A D D


2 Magnolia Ave. (SR 1) at Lakeside St. Signal A 2.6 0.20 A A C C A 4.0 0.26 A A C C


3 Magnolia Ave. (SR 1) at Kirkwood St. Signal A 4.5 0.24 A A C C A 4.4 0.28 A A C C


4 Magnolia Ave. (SR 1) at Prosser Rd. Signal B 10.3 0.37 A A C C A 8.3 0.33 A A C C


5 Magnolia Ave. (SR 1) at Rutledge Pike Signal B 14.0 0.44 B B B B B 14.6 0.63 A B C C


6 Asheville Hwy. (SR 168) at Park St. TWSC - 1.7 - - - B C - 3.9 - - - C E


7 Rutledge Pike (SR 1) at I-40 EB Ramps Signal D 40.7 0.90 D E C B B 13.9 0.48 C C B B


8 Rutledge Pike (SR 1) at McCalla Ave. TWSC - 0.4 - - A - A - 0.8 - - C - A


9 New Connector Rd. at Holston Dr. / MLK AWSC A 8.1 - A A A A A 8.8 - A A A A


ID Intersection Type LOS Delay Max v/c EB WB NB SB LOS Delay Max v/c EB WB NB SB


1 Magnolia Ave. (SR 1) at Beaman St. Signal A 3.3 0.27 A A D D A 5.7 0.47 A A D D


2 Magnolia Ave. (SR 1) at Lakeside St. Signal A 2.4 0.25 A A D D A 3.6 0.36 A A D D


3 Magnolia Ave. (SR 1) at Kirkwood St. Signal A 5.6 0.33 A A D D A 5.5 0.39 A A D D


4 Magnolia Ave. (SR 1) at Prosser Rd. Signal B 12.7 0.48 A A C D A 9.9 0.40 A A D D


5 Magnolia Ave. (SR 1) at Rutledge Pike Signal B 15.7 0.55 B B B C B 18.7 0.84 B C C C


6 Asheville Hwy. (SR 168) at Park St. TWSC - 2.2 - - - C C - 12.7 - - - E F


7 Rutledge Pike (SR 1) at I-40 EB Ramps Signal E 57.3 0.99 F F D C B 17.9 0.62 D D B A


8 Rutledge Pike (SR 1) at McCalla Ave. TWSC - 0.4 - - C - A - 0.9 - - C - A


9 New Connector Rd. at Holston Dr. / MLK AWSC A 8.6 - A A A A A 9.9 - B A A A


2025
AM PM


Overall Intersection Approach LOS Overall Intersection Approach LOS


: Improvement Option (Signal = Signalized Intersection; Round. = Multilane Roundabout; AWSC = All-Way Stop Sign Control)


2045
AM PM


Overall Intersection Approach LOS Overall Intersection Approach LOS
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7.0 ENVIRONMENTAL IMPACTS 


The Study Area has been previously disturbed by development or roadway construction. 
Therefore, no significant environmental impacts are anticipated with the Preferred Option. 
 
Local officials note the area to the northwest of the interchange, including Chilhowee Park, floods 
regularly. However, the area is not noted in Federal Emergency Management Agency (FEMA) 
Flood Mapping (see Figure 31). 
 
 


 
FIGURE 31: STUDY AREA FLOOD MAP 


FEMA Map 475434 
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8.0 ASSESSMENT OF CORRIDOR OPTIONS 


 
8.1 TDOT SEVEN GUIDING PRINCIPLES 


TDOT has developed a set of seven guiding principles by which all transportation projects are to 
be evaluated. 
 


1. Preserve and Manage the Existing Transportation System – Plan, implement, maintain, 
and manage an integrated transportation system for the movement of people and 
products, with emphasis on quality, safety, efficiency, and the environment. 


 
The Preferred Option will improve mobility and connectivity within the Burlington area of 
East Knoxville. All transportation modes will be better served, including motor-vehicle, 
pedestrian, bicycle, and transit. The Preferred Option will also complement and connect 
the surrounding urban neighborhood while meeting regional transportation needs. 


 
2. Move a Growing, Diverse, and Active Population – Reduce congestion, optimize service 


and operation efficiency, develop multi-modal connections, and support transportation 
technology advances. 


 
The Preferred Option will improve mobility and connectivity within the Burlington area of 
East Knoxville. All transportation modes will be better served, including motor-vehicle, 
pedestrian, bicycle, and transit. The Preferred Option will also complement and connect 
the surrounding urban neighborhood while meeting regional transportation needs. 


 
3. Support the State’s Economy – Target transportation investment to support business, 


employment growth, and enhance the economy of Tennessee. 
 


The Preferred Option will better integrate the Burlington Commercial District with the larger 
community. The Preferred Option will complement and connect the surrounding urban 
neighborhood enhancing redevelopment opportunities. 


 
4. Maximize Safety and Security – Provide a transportation system that offers a high degree 


of mobility in a reliable and safe fashion. 
 


The existing interchange provides a barrier to pedestrian, bicyclist, and transit users. The 
Preferred Option will improve safety for these users by providing separated shared use 
paths and improved crosswalk opportunities. 


 
5. Build Partnerships for Livable Communities – Establish strategies for the goal of creating 


and maintaining livable communities. 
 


The Preferred Option will improve mobility and connectivity within the Burlington area of 
East Knoxville. All transportation modes will be better served, including motor-vehicle, 
pedestrian, bicycle, and transit. The Preferred Option will also complement and connect 
the surrounding urban neighborhood while meeting regional transportation needs, also. 
TDOT has been a key contributor in the City’s stakeholder involvement efforts. 


 
6. Promote Stewardship of the Environment – Ensure a compatible interface of the 


transportation system with environmental, social, and energy goals. 
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The Preferred Option will complement and connect the surrounding urban neighborhood 
while meeting regional transportation needs. The Preferred Option will operate with 
acceptable levels of service and may spur more pedestrian, bicyclist and transit mode 
share, providing environmental, energy, and social benefits. 


 
7. Emphasize Financial Responsibility – Follow a comprehensive transportation planning 


process, promote coordination among public and private operators of transportation 
systems, and support efforts to provide stable funding for the public component of the 
transportation system. 


 
Improvements within the Study Area have been studied by multiple agencies for the past 
10 years. The studies have been developed in a coordinated effort by the City of Knoxville, 
the Knoxville Area TPO, and private developers. These plans are summarized in Section 
2.0. 
 
 


9.0 PUBLIC INVOLVEMENT 


 
9.1 INITIAL PUBLIC MEETING 


The initial public meeting for the Magnolia Avenue / Rutledge Pike / Asheville Highway 
Interchange Study was held on Wednesday, October 30, 2019, from 5:30 to 7:00 PM at the Honey 
Rock Victorious Church in Knoxville. The meeting had an open house format. Twenty-one (21) 
citizens signed in at the welcome table, not including government agency staff. The primary 
purpose of the meeting was to inform the public of the project.  The public was also asked to 
identify their primary concerns regarding the project and provide input on the future design of the 
project. 
 
Sixty-two comments were collected at the public meeting. The topics covered in the comments 
are described below. 
 
Traffic Control (29% of comments). These comments typically involved providing a connection 
from southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168). This 
movement is currently not possible without making a U-turn or taking an indirect route along 
McCalla Avenue and Park Street through a residential area. Other comments grouped under 
traffic control included those stating a preference for a roundabout, improved access 
management, and a need for improved signal timing.  
 
Connectivity (19% of comments). These comments included those focused on providing a 
connection from southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway 
(SR 168) and also from Rutledge Pike (SR 1) to the Burlington area / Holston Drive. Any comment 
grouped under “Connectivity” was also grouped under “Traffic Control.” 
 
Pedestrian / Bicyclist concerns (18% of comments). These comments made direct reference to 
the need for improved active transportation facilities including sidewalks and greenways. 
 
Safety (11% of comments). These comments focused on safety issues including traffic from 
southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168) that is 
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diverted through a residential area due to the lack of a direct connection, lack of crosswalks, signal 
timing concerns, and signing / decision point concerns. 
 
Community input (10% of comments). These comments requested coordination with various 
neighborhood associations and new developments. 
 
Enhancements (5% of comments). These comments requested neighborhood enhancements 
including a “Welcome to East Knoxville” sign along Rutledge Pike (SR 1), tree preservation, 
improved wayfinding, and improved landscaping. 
 
ROW use (5% of comments). These comments stated a preference for utilizing the existing 
interchange right-of-way as greenspace. 
 
Transit (3% of comments). This comment noted a need for Knoxville Area Transit to provide 
express routes to the Burlington area. 
 
Forty-eight (48) percent of the public’s comments concerned traffic control and / or roadway 
connectivity. The community consistently expressed a desire for a direct connection from 
southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168). 
Pedestrian and bicyclist concerns followed with 18% of the comments. Improved sidewalks, 
greenways, and crosswalks are key concerns of the public. Safety concerns followed with 11% of 
the comments. Only one comment noted congestion, and it concerned the I-40 ramps with 
Rutledge Pike (SR 1). 
 
The complete public meeting summary is provided in the Appendix. 
 
 
9.2 STAKEHOLDER MEETINGS SUMMARY 


 
A series of six stakeholder meetings for the Magnolia Avenue / Rutledge Pike / Asheville Highway 
Interchange Study were held at the times and locations listed in Table 14.  
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TABLE 14: STAKEHOLDER MEETINGS 


Group Agencies Represented Location, Date and Time 


City of Knoxville Alternative 
Transportation and TDOT 


TDOT Strategic 
Transportation Investments 
Division, TDOT Region 1 
Traffic, Knox County 
Schools, Knoxville Area 
Transit, Knoxville Area TPO 


City County Building, 
1/29/20, 11:00 AM 


Elected Officials Knoxville City Council, Knox 
County School Board 


City County Building, 
1/29/20, 2:30 PM 


Neighborhood Associations Neighborhood Associations Perk City, 1/29/20, 5:30 PM 


City Staff Knoxville Fire Department, 
Police Department, Parks 
and Recreation, Community 
Development, Traffic 
Engineering, Housing and 
Neighborhood Development 


City County Building, 2/3/20, 
2:00 PM 


Architects East Tennessee Community 
Design Center 


Perk City, 2/4/20, 9:00 AM 


Business Representatives Tennessee Valley Fair, 
Chilhowee Park (ASM 
Knoxville), Muse Knoxville, 
Knoxville Golden Gloves, 
Zoo Knoxville, Burlington 
Neighborhood Association, 
Knoxville ADA Coordinator 


Perk City, 2/11/20, 1:30 PM 


 
 
The primary purpose of the meetings were to inform stakeholders of the project. The stakeholders 
were asked to identify their primary concerns regarding the project and provide input on the future 
design of the project. 
 
Twenty-eight comments were collected at the stakeholder meetings. The topics covered in the 
comments are described below. 
 
Traffic Control (31 percent of comments). These comments typically involved providing a 
connection from southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway 
(SR 168). This movement is currently not possible without making a U-turn or taking an indirect 
route along McCalla Avenue and Park Street through a residential area. Most respondents that 
commented preferred a traditional signalized intersection to a multilane roundabout. 
 
Connectivity (19 percent of comments). These comments included those focused on providing a 
connection from southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway 
(SR 168) and also from Rutledge Pike (SR 1) to the Burlington Commercial District / Holston 
Drive. Any comment grouped under “Connectivity” was also grouped under “Traffic Control.” 
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Safety (15 percent of comments). These comments focused on safety issues including fire and 
police response times are negatively affected by the lack of movement from southbound Rutledge 
Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168). Improvement options should 
include the need to maintain traffic during events at Chilhowee Park (a signalized intersection is 
preferred to a roundabout) and if a roundabout is selected it must accommodate a fire ladder 
truck. A preference for buffered bicycle lanes was also expressed. 
 
Pedestrian / Bicyclist concerns (10 percent of comments). These comments made direct 
reference to the need for improved active transportation facilities including sidewalks, bicycle 
lanes, and greenways. 
 
Enhancements (13 percent of comments). These comments requested neighborhood 
enhancements including improved landscaping, litter removal, and alternative utilization of right-
of-way including the removal of a section of Martin Luther King Boulevard and conversion of 
existing interchange right-of-way to green space. 
 
Community input (6 percent of comments). These comments requested coordination with various 
associations and councilmembers. 
 
ROW use (4 percent of comments). These comments stated a preference for utilizing the existing 
interchange right-of-way as greenspace and a section of Martin Luther King Avenue for 
developable land. 
 
Transit (2 percent of comments). This comment noted transit does not utilize Magnolia Avenue 
(SR 1) / Asheville Highway (SR 168) because the routes are not currently transit friendly. 
 
 
Fifty (50) percent of the stakeholder’s comments concerned traffic control and / or roadway 
connectivity. The stakeholders consistently expressed a desire for a direct connection from 
southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168) and 
between Rutledge Pike (SR 1) and the Burlington Commercial District. In general, the 
stakeholders prefer a signalized intersection to a roundabout or to the existing interchange. Safety 
concerns followed with 15 percent of the comments. Enhancements related to the appearance 
and addition of green space followed with 13 percent of the comments. Pedestrian and bicyclist 
concerns followed with 10 percent of the comments. Improved sidewalks, greenways, and 
crosswalks are key concerns of the public.  
 
The complete stakeholder meetings summary is provided in the Appendix. 
 
9.3 FINAL PUBLIC MEETING 


The City of Knoxville held a final public meeting on December 14, 2020. It was held virtually, 
online, due to the ongoing COVID-19 pandemic. The Preferred Option was presented, which 
includes a signalized intersection with shared-use paths separated by grass buffers from the 
travelled lanes. It was noted that funding has not yet been identified for the Preferred Option. 
Interim improvements were discussed. Public comments were accepted until January 31, 2021. 
Five comments were received. The presentation and response to public comments are provided 
in the Appendix. 
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10.0 SUMMARY 


The Preferred Option constructs a 4-legged signalized intersection in place of the existing 3-
legged interchange. The Preferred Option will improve mobility and connectivity within the 
Burlington area of East Knoxville. All transportation modes are better accommodated including 
motor-vehicle, pedestrian, bicycle, and transit. The Preferred Option complements and connects 
the surrounding urban neighborhood. The existing interchange of Magnolia Avenue (SR 1), 
Asheville Highway (SR 168) and Rutledge Pike (SR 1) is out of context with its urban 
surroundings. It bisects the Burlington neighborhood, making it difficult for both motorists and 
pedestrians to cross between the south and north sides of Magnolia Avenue (SR 1) / Asheville 
Highway (SR 168). The existing interchange does not provide a direct connection from Rutledge 
Pike southbound (from I-40) towards Asheville Highway (SR 168) eastbound. The Preferred 
Option corrects these deficiencies. The opinion of probable cost to construct the Preferred Option 
is $14 million in 2026 dollars. Interim improvements would add another $1.4 million for a total of 
$15.4 million. The Preferred Option will operate with a level of service of B through the design 
year of 2045. 
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Technical Memorandum #1 
Initial Public Meeting Summary 
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Executive Summary 
 
The public meeting for the Magnolia Avenue / Rutledge Pike 
/ Asheville Highway Interchange Study was held on 
Wednesday, October 30, 2019, from 5:30 to 7:00 PM at the 
Honey Rock Victorious Church in Knoxville. 
 


• Forty-eight (48) percent of the public’s comments 
concerned traffic control and / or roadway connectivity. 
The community consistently expressed a desire for a 
direct connection from southbound Rutledge Pike (SR 1) 
(from I-40) to eastbound Asheville Highway (SR 168). 


• Pedestrian and bicyclist concerns followed with 18 percent 
of the comments. Improved sidewalks, greenways, and 
crosswalks are key concerns of the public.  


• Safety concerns followed with 11 percent of the 
comments.  


• Only one comment noted congestion, and it concerned the 
I-40 ramps with Rutledge Pike (SR 1). 


 
 


For 
City of Knoxville 


Housing and Neighborhood Development Department 
400 Main Street, Room 655 


Knoxville, TN 37901 
 


By 
Gresham Smith 


2095 Lakeside Centre Way #120 
Knoxville, TN 37922 


 
 


Gresham Smith Project No. 44321.00 
 


March 10, 2020  
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1.0 SUMMARY OF PUBLIC MEETING 


The public meeting for the Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange 
Study was held on Wednesday, October 30, 2019, from 5:30 to 7:00 PM at the Honey Rock 
Victorious Church in Knoxville. The meeting was held in the multi-purpose room of the facility 
located at 4113 Holston Drive. The meeting had an open house format. Twenty-one (21) citizens 
signed in at the welcome table, not including government agency staff. Three primary stations 
were organized. Each station focused on one of the following topics: 
 


1. Study Area 
2. Roadway Traffic and Safety 
3. Destinations and Barriers 


 
The primary purpose of the meeting was to inform the public of the project.  The public was also 
asked to identify their primary concerns regarding the project and provide input on the future 
design of the project. In the open house format, attendees could ask questions of the City’s 
Housing and Neighborhood Development Department staff and consulting team in a relaxed, 
informal setting. Attendees were encouraged to document their thoughts on post-it notes and 
place them upon the displays. Figure 1 through Figure 7 provide photographs from the public 
meeting. Attendees were also encouraged to complete comment cards. 
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FIGURE 1: STUDY AREA DISPLAY WITH COMMENTS (1 OF 2) 


 
 


 
FIGURE 2: STUDY AREA DISPLAY WITH COMMENTS (2 OF 2) 
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FIGURE 3: ROADWAY TRAFFIC AND SAFETY DISPLAY WITH COMMENTS 


 
 


 
FIGURE 4: DESTINATIONS AND BARRIERS DISPLAY WITH COMMENTS 
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FIGURE 5: PUBLIC DISCUSSION (1 OF 3) 


 
 


 
FIGURE 6: PUBLIC DISCUSSION (2 OF 3) 
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FIGURE 7: PUBLIC DISCUSSION (3 OF 3) 


 
  







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Initial Public Meeting Summary 


Knoxville, Knox County, TN 


 6 


2.0 SUMMARY OF COMMENTS 


The public placed 33 comment notes on the displays at the public meeting and submitted five 
comment cards. Table 1 beginning on page 8 lists each comment received. In Table 1, Gresham 
Smith categorized each comment by topic. Many comments covered multiple topics. Therefore, 
there were effectively 62 comments included in the 38 notes left by the public. Figure 8 charts the 
topics received. Short descriptions of each topic follow Figure 8. 
 
 


 
FIGURE 8: PUBLIC COMMENTS BY TOPIC 


 
 
Magnolia Avenue, Rutledge Pike, and Asheville Highway are all State Routes (SR), under 
jurisdiction of TDOT. Magnolia Avenue is designated as SR 1, Rutledge Pike as SR 1, and 
Asheville Highway as SR 168. 
 
Traffic Control (29 percent of comments). These comments typically involved providing a 
connection from southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway 
(SR 168). This movement is currently not possible without making a U-turn or taking an indirect 
route along McCalla Avenue and Park Street through a residential area. Other comments grouped 
under traffic control included those stating a preference for a roundabout, improved access 
management, and a need for improved signal timing.  
 
Connectivity (19 percent of comments). These comments included those focused on providing a 
connection from southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway 


29%


19%


18%


3%


11%


10%


5%
5%


Public Comment Topics


Traffic Control Connect- ivity Bike/ Ped Transit


Safety Comm. Input Enhance-ments ROW Use
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(SR 168) and also from Rutledge Pike (SR 1) to the Burlington area / Holston Drive. Any comment 
grouped under “Connectivity” was also grouped under “Traffic Control.” 
 
Pedestrian / Bicyclist concerns (18 percent of comments). These comments made direct 
reference to the need for improved active transportation facilities including sidewalks and 
greenways. 
 
Safety (11 percent of comments). These comments focused on safety issues including traffic from 
southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168) that is 
diverted through a residential area due to the lack of a direct connection, lack of crosswalks, signal 
timing concerns, and signing / decision point concerns. 
 
Community input (10 percent of comments). These comments requested coordination with 
various neighborhood associations and new developments. 
 
Enhancements (5 percent of comments). These comments requested neighborhood 
enhancements including a “Welcome to East Knoxville” sign along Rutledge Pike (SR 1), tree 
preservation, improved wayfinding, and improved landscaping. 
 
ROW use (5 percent of comments). These comments stated a preference for utilizing the existing 
interchange right-of-way as greenspace. 
 
Transit (3 percent of comments). This comment noted a need for Knoxville Area Transit to provide 
express routes to the Burlington area. 
 
Forty-eight (48) percent of the public’s comments concerned traffic control and / or roadway 
connectivity. The community consistently expressed a desire for a direct connection from 
southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168). 
Pedestrian and bicyclist concerns followed with 18 percent of the comments. Improved sidewalks, 
greenways, and crosswalks are key concerns of the public. Safety concerns followed with 11 
percent of the comments. Only one comment noted congestion, and it concerned the I-40 ramps 
with Rutledge Pike (SR 1). 
 
The complete public meeting summary is provided in the Appendix. 
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TABLE 1: SUMMARY OF COMMENTS 


 


 


Topic 


# Comment 
Traffic 
Control 


Connect
- ivity 


Bike/ 
Ped 


Transit Safety 
Comm. 
Input 


Enhance
-ments 


ROW 
Use 


1 Investigate roundabout. x x             


2 Ped/bike concern with roundabout.     x   x       


3 Sidewalks needed.     x           


4 Walking trails desired.     x           


5 Holston Dr./MLK Jr. Intersection an issue. x               


6 Rutledge Pk. Merge too close to Prosser Rd. x       x       


7 Need access from Rutledge Pk. SB to Asheville Hwy. x x             


8 
Heavy traffic in neighborhood to travel from Rutledge 
Pk. SB to Asheville Hwy. 


x x     x       


9 Traffic speed/lack of crosswalks across Asheville Hwy.     x   x       


10 Need crosswalk across Asheville Hwy.     x           


11 Need sidewalks along Rutledge Pike     x           


12 
Accommodate new development to be located south 
of I-40 and east of McCalla Ave. 


          x     
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Topic 


# Comment 
Traffic 
Control 


Connect
- ivity 


Bike/ 
Ped 


Transit Safety 
Comm. 
Input 


Enhance
-ments 


ROW 
Use 


13 I-40 EB Ramps at Zoo Dr. is a bottleneck. x               


14 
Desire different use for interchange ROW (fruit tree 
forest). 


              x 


15 Coordinate with Burlington Community Association.           x     


16 Preserve greenspace if created by project.               x 


17 Prefers a roundabout. x x             


18 Greenway along Rutledge Pike desired.     x           


19 "Welcome to East Knoxville" sign on Rutledge Pike.             x   


20 Preserve trees.             x x 


21 Need access from Rutledge Pk. SB to Asheville Hwy. x x             


22 Improved connection from I-40 to Asheville Hwy. x x             


23 
Incorporate Burlington's Vision Plan in East TN 
Community Design Center. 


          x     


24 Improved landscaping.             x   
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Topic 


# Comment 
Traffic 
Control 


Connect
- ivity 


Bike/ 
Ped 


Transit Safety 
Comm. 
Input 


Enhance
-ments 


ROW 
Use 


25 Improved pedestrian facilities.     x           


26 
Improved connection between Rutledge Pk. and 
Holston Dr. 


x x             


27 Need access from Rutledge Pk. SB to Asheville Hwy. x x             


28 
Improved access control / median opening designs for 
turns. 


x       x       


29 Get input at Town Hall East meetings.           x     


30 
Signal timing needs to be checked. Could be safety 
issue. 


x       x       


31 
Short decision point for ramps at interstate. Could be 
safety issue. 


x       x       


32 Express routes for KAT needed.       x         


33 Need access from Rutledge Pk. SB to Asheville Hwy. x x             


34 Sidewalks, bike lanes, and express bus route needed.     x x         


35 
Prefer roundabout. Improve signal timing and 
crosswalks. Sidewalks on Rutledge Pike. Coordinate 
with Chilhowee Park Renovation. 


x x x     x     


36 Prefers a roundabout. x x             
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Topic 


# Comment 
Traffic 
Control 


Connect
- ivity 


Bike/ 
Ped 


Transit Safety 
Comm. 
Input 


Enhance
-ments 


ROW 
Use 


37 
Need more sidewalks, improved access between 
Burlington area and Rutledge Pike. 


x x x           


38 How much does this project cost?           x     


  Totals 18 12 11 2 7 6 3 3 


  Percentage 29% 19% 18% 3% 11% 10% 5% 5% 
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3.0 KEY FINDINGS 


Forty-eight (48) percent of the public’s comments concerned traffic control and / or roadway 
connectivity. The community consistently expressed a desire for a direct connection from 
southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168). 
Pedestrian and bicyclist concerns followed with 18 percent of the comments. Improved sidewalks, 
greenways, and crosswalks are key concerns of the public. Safety concerns followed with 11 
percent of the comments. Only one comment noted congestion, and it concerned the I-40 ramps 
with Rutledge Pike (SR 1). 
 
The meeting sign-in sheets and public comment cards are included as attachments. 
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Executive Summary 
 
A series of six stakeholder meetings for the Magnolia 
Avenue / Rutledge Pike / Asheville Highway Interchange 
Study were held between January 29 and February 11, 
2020. Representatives from multiple city departments, 
elected officials, business leaders, neighborhood 
association leaders, and the Tennessee Department of 
Transportation (TDOT) attended. 
 


• Fifty (50) percent of the stakeholder’s comments 
concerned traffic control and / or roadway connectivity. 
The stakeholders consistently expressed a desire for a 
direct connection from southbound Rutledge Pike (SR 
1) (from I-40) to eastbound Asheville Highway (SR 168) 
and between Rutledge Pike (SR 1) and the Burlington 
Commercial District. 


• In general, the stakeholders prefer a signalized 
intersection to a roundabout or to the existing 
interchange. 


 
 


For 
City of Knoxville 


Housing and Neighborhood Development Department 
400 Main Street, Room 655 


Knoxville, TN 37901 
 


By 
Gresham Smith 


2095 Lakeside Centre Way #120 
Knoxville, TN 37922 


 
 


Gresham Smith Project No. 44321.00 
 


March 10, 2020  
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1.0 SUMMARY OF STAKEHOLDER MEETINGS 


A series of six stakeholder meetings for the Magnolia Avenue / Rutledge Pike / Asheville Highway 
Interchange Study were held at the times and locations listed in Table 1. Magnolia Avenue, 
Rutledge Pike, and Asheville Highway are all State Routes (SR), under jurisdiction of TDOT. 
Magnolia Avenue is designated as SR 1, Rutledge Pike as SR 1, and Asheville Highway as SR 
168. Sign-in sheets from the meetings are provided in the attachments. 
 
 
TABLE 1: STAKEHOLDER MEETINGS 


Group Agencies Represented Location, Date and Time 


City of Knoxville Alternative 
Transportation and TDOT 


TDOT Strategic 
Transportation Investments 
Division, TDOT Region 1 
Traffic, Knox County 
Schools, Knoxville Area 
Transit, Knoxville Area TPO 


City County Building, 
1/29/20, 11:00 AM 


Elected Officials Knoxville City Council, Knox 
County School Board 


City County Building, 
1/29/20, 2:30 PM 


Neighborhood Associations Neighborhood Associations Perk City, 1/29/20, 5:30 PM 


City Staff Knoxville Fire Department, 
Police Department, Parks 
and Recreation, Community 
Development, Traffic 
Engineering, Housing and 
Neighborhood Development 


City County Building, 2/3/20, 
2:00 PM 


Architects East Tennessee Community 
Design Center 


Perk City, 2/4/20, 9:00 AM 


Business Representatives Tennessee Valley Fair, 
Chilhowee Park (ASM 
Knoxville), Muse Knoxville, 
Knoxville Golden Gloves, 
Zoo Knoxville, Burlington 
Neighborhood Association, 
Knoxville ADA Coordinator 


Perk City, 2/11/20, 1:30 PM 


 
 
The primary purpose of the meetings were to inform stakeholders of the project. The meetings 
opened with a discussion of the purpose of the study, past planning projects in the area, traffic 
volumes, crash history, bus routes, and findings from the initial public meeting that was held on 
October 30, 2019. The stakeholders were asked to identify their primary concerns regarding the 
project and provide input on the future design of the project. Attendees were encouraged to 
document their thoughts on post-it notes and place them upon an aerial map of the study corridor. 
Figure 1 through Figure 6 provide photographs of the exhibits with comments. 
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FIGURE 1: STUDY AREA DISPLAY WITH COMMENTS (TDOT AND COK ALT. TRANSPORTATION) 


 


 
FIGURE 2: STUDY AREA DISPLAY WITH COMMENTS (ELECTED OFFICIALS) 
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FIGURE 3: STUDY AREA DISPLAY WITH COMMENTS (NEIGHBORHOOD ASSOCIATIONS) 


 


 
FIGURE 4: STUDY AREA DISPLAY WITH COMMENTS (CITY STAFF) 
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FIGURE 5: STUDY AREA DISPLAY WITH COMMENTS (ARCHITECTS) 


 


 
FIGURE 6: STUDY AREA DISPLAY WITH COMMENTS (BUSINESS REPRESENTATIVES) 
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2.0 SUMMARY OF COMMENTS 


The six stakeholder meetings yielded 28 comments. Table 2 beginning on page 6 lists each 
comment received. In Table 2, Gresham Smith categorized each comment by topic. Many 
comments covered multiple topics. Therefore, there were effectively 48 topics included in the 28 
comments left by the stakeholders. Figure 7 charts the topics received. Short descriptions of each 
topic follow Figure 7. 
 
There were two recurring comments that are not directly associated with the Magnolia Avenue / 
Rutledge Pike / Asheville Highway Interchange Study, but are noted: 
 


1. At the Neighborhood Association meeting on February 4, it was recommended to make 
Knoxville Zoo Drive / Timothy Street one-way from Rutledge Pike (SR 1) into the Zoo and 
Chilhowee Park. Visitors would exit via Magnolia Avenue (SR 1). This would generate 
traffic into the Burlington Commercial District. 
 


2. Several stakeholders discussed ongoing flooding issues in the area. Gresham Smith 
noted that an interchange project would accommodate the stormwater drainage within its 
construction limits, but not an overall improvement for the community. 


 


 
FIGURE 7: STAKEHOLDER COMMENTS BY TOPIC 
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Traffic Control (31 percent of comments). These comments typically involved providing a 
connection from southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway 
(SR 168). This movement is currently not possible without making a U-turn or taking an indirect 
route along McCalla Avenue and Park Street through a residential area. Most respondents that 
commented preferred a traditional signalized intersection to a multi-lane roundabout. 
 
Connectivity (19 percent of comments). These comments included those focused on providing a 
connection from southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway 
(SR 168) and also from Rutledge Pike (SR 1) to the Burlington Commercial District / Holston 
Drive. Any comment grouped under “Connectivity” was also grouped under “Traffic Control.” 
 
Safety (15 percent of comments). These comments focused on safety issues including fire and 
police response times are negatively affected by the lack of movement from southbound Rutledge 
Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168). Improvement options should 
include the need to maintain traffic during events at Chilhowee Park (a signalized intersection is 
preferred to a roundabout) and if a roundabout is selected it must accommodate a fire ladder 
truck. A preference for buffered bicycle lanes was also expressed. 
 
Pedestrian / Bicyclist concerns (10 percent of comments). These comments made direct 
reference to the need for improved active transportation facilities including sidewalks, bicycle 
lanes, and greenways. 
 
Enhancements (13 percent of comments). These comments requested neighborhood 
enhancements including improved landscaping, litter removal, and alternative utilization of right-
of-way including the removal of a section of Martin Luther King Boulevard and conversion of 
existing interchange right-of-way to green space. 
 
Community input (6 percent of comments). These comments requested coordination with various 
associations and councilmembers. 
 
ROW use (4 percent of comments). These comments stated a preference for utilizing the existing 
interchange right-of-way as greenspace and a section of Martin Luther King Avenue for 
developable land. 
 
Transit (2 percent of comments). This comment noted transit does not utilize Magnolia Avenue 
(SR 1) / Asheville Highway (SR 168) because the routes are not currently transit friendly. 
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TABLE 2: SUMMARY OF COMMENTS 


 


 


Topic 


# Comment 
Traffic 
Control 


Connect- 
ivity 


Bike/ 
Ped 


Transit Safety 
Comm. 
Input 


Enhance-
ments 


ROW 
Use 


  
City of Knoxville Alternative Transportation and TDOT 
(1/29/20 at 11:00 AM) 


                


1 
Ensure the report describes the missing movement 
from SB Rutledge Pike to EB Asheville Highway with the 
existing interchange design. 


x x             


2 
This project is currently no funded. It will need to be in 
the LRTP and /or TIP for State or federal funding. 


                


3 
Need to slow traffic and create frequent and safe 
pedestrian crossings. 


    x   x       


4 
Transit does not utilize Magnolia Ave. / Asheville Hwy. 
because it is not transit friendly. 


      x         


5 
A roundabout could provide a place for transit buses to 
turn around. 


x               


6 
Providing a full movement intersection may take some 
traffic off the I-40 / Rutledge Pike Interchange. 


x x             


  Elected Officials (1/29/20 at 2:30 PM)                 


7 
Will the JWP Urban Wilderness project push traffic to 
Magnolia Avenue? 


                


8 This area borders an opportunity zone.           x     


9 
Send PDFs of meeting exhibits to Councilmember 
Parker. 


          x     
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Topic 


# Comment 
Traffic 
Control 


Connect- 
ivity 


Bike/ 
Ped 


Transit Safety 
Comm. 
Input 


Enhance-
ments 


ROW 
Use 


  Neighborhood Associations (1/29/20 at 5:30 PM)                 


10 
Trash originating at the weekend flea market next to 
Hardees blows into the interchange and needs to be 
picked up more frequently. 


            x   


11 
Like the idea of a roundabout but need to 
accommodate pedestrians on Asheville Highway. 


x x x           


12 
Prefer a signalized intersection that connects to the 
Burlington Commercial District to a roundabout. 


x x             


13 
Recommends Knoxville Zoo Drive be converted to one-
way in, with traffic departing Magnolia Avenue, in 
order to engage zoo visitors with commercial activity. 


  x         x   


  City Staff (2/3/20 at 2:00 PM)                 


14 


If roundabout is selected it must accommodate fire 
ladder trucks. These have a large turning radius. A 
mountable apron would need to be included in the 
design. 


x       x       


15 
Police and Fire desire movement from southbound 
Rutledge Pike to eastbound Asheville Highway. This 
would speed response times. 


x x     x       


16 
Police noted a standard signalized intersection is easier 
to control with major events than a roundabout. Major 
events are common at Chilhowee Park. 


x       x       
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Topic 


# Comment 
Traffic 
Control 


Connect- 
ivity 


Bike/ 
Ped 


Transit Safety 
Comm. 
Input 


Enhance-
ments 


ROW 
Use 


17 
Motorized wheelchair users are common in the 
Burlington Community. This is a concern with a 
roundabout. 


x       x       


  Architects (2/4/20 at 9:00 AM)                 


18 
Requested the Chilhowee Park Master Plan be sent to 
them. 


          x     


19 
Landscaped streetscapes are needed to maintain the 
vision in past planning documents. 


            x   


20 Buffered bike lanes with delineators are preferred.     x   x       


21 
Safe pedestrian access across Magnolia Avenue / 
Asheville Highway is important. 


x   x   x       


22 


Interested in one-way zoo entrance at I-40 (as 
recommended at neighborhood meeting on 1/29/20) 
to integrate the zoo and Chilhowee Park with the 
community. 


x               


23 


Would like to see the diagonal section of Martin Luther 
King Blvd. removed with an improvent plan. This would 
improve the Holston Drive Intersection and provide 
redevelopment opportunities. 


  x         x x 


  Business Representatives (2/11/20 at 1:30 PM)                 


24 
Favor a signalized intersection with sidewalks and 
pedestrian amenities. Do not like a roundabout. 


x   x           
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Topic 


# Comment 
Traffic 
Control 


Connect- 
ivity 


Bike/ 
Ped 


Transit Safety 
Comm. 
Input 


Enhance-
ments 


ROW 
Use 


25 
Intersection solution should promote connectivity / 
access to the Burlington Commercial District. 


x x             


26 
Promote incorporation of reclaimed TDOT ROW to 
green space. 


            x x 


27 
Prefer a traditional intersection. Solution should 
promote community and urban development, 
especially for the Burlington Commercial District. 


x x         x   


28 
Do not prefer a roundabout. Believe it will be confusing 
and difficult for pedestrians. 


x               


  Totals 15 9 5 1 7 3 6 2 


  Percentage 31% 19% 10% 2% 15% 6% 13% 4% 
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3.0 KEY FINDINGS 


Fifty (50) percent of the stakeholder’s comments concerned traffic control and / or roadway 
connectivity. The stakeholders consistently expressed a desire for a direct connection from 
southbound Rutledge Pike (SR 1) (from I-40) to eastbound Asheville Highway (SR 168) and 
between Rutledge Pike (SR 1) and the Burlington Commercial District. In general, the 
stakeholders prefer a signalized intersection to a roundabout or to the existing interchange. Safety 
concerns followed with 15 percent of the comments. Enhancements related to the appearance 
and addition of green space followed with 13 percent of the comments. Pedestrian and bicyclist 
concerns followed with 10 percent of the comments. Improved sidewalks, greenways, and 
crosswalks are key concerns of the public.  
 
The meeting sign-in sheets are included as attachments. 
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CITY OF KNOXVILLE ALTERNATIVE TRANSPORTATION AND TDOT (1/29/20) 
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ELECTED OFFICIALS (1/29/20) 
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NEIGHBORHOOD ASSOCIATIONS (1/29/20) 
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CITY STAFF (2/3/20) 
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ARCHITECTS (2/4/20) 
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BUSINESS REPRESENTATIVES (2/11/20) 
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Technical Memorandum #3 
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Executive Summary 
The Magnolia Avenue / Rutledge Pike / Asheville 
Highway Interchange Study Area is generally not 
accessible to those with disabilities due to the following 
reasons: 
 


• Curb ramps with truncated domes are missing at 
over half of the roadway / driveway intersections in 
the study area. 


• The Prosser Road Intersection does not have 
pedestrian signal heads nor push buttons. 


• Vegetation is overgrown in areas, creating a less-
than four-foot passable width along the sidewalk. 


• Sidewalks are in disrepair in areas and do not meet 
slope / condition criteria. 


 
 
 


For 
City of Knoxville 


Housing and Neighborhood Development Department 
400 Main Street, Room 655 


Knoxville, TN 37901 
 


By 
Gresham Smith 


2095 Lakeside Centre Way #120 
Knoxville, TN 37922 


 
 


Gresham Smith Project No. 44321.00 
 


March 10, 2020 
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1.0 ADA ASSESSMENT 


Sidewalks, curb ramps, and signalized intersections were field reviewed on Monday February 3, 
2020 within the Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study Area to 
investigate compliance with the Americans with Disabilities Act (ADA). The review was based 
upon visual inspection. Measurements were not taken. The review included Magnolia Avenue, 
Rutledge Pike, and Asheville Highway. These three routes are all State Routes (SR), under 
jurisdiction of the Tennessee Department of Transportation (TDOT). Magnolia Avenue is 
designated as SR 1, Rutledge Pike as SR 1, and Asheville Highway as SR 168. Magnolia Avenue 
(SR 1) was reviewed from Prosser Road to Rutledge Pike (SR 1) at the I-40 Interchange Ramps 
and Asheville Highway (SR 168) at Park Street. 
 
A location map noting relevant field observations is provided in Figure 1. The locations labeled in 
red do not meet ADA guidance. The numbers correspond with site photographs in Figure 2 
through Figure 15 on following pages. While sidewalks are provided throughout the study area, 
the study area is generally not accessible to those with disabilities due to the following reasons: 
 


• Curb ramps with truncated domes are missing at over half of the roadway / driveway 
intersections in the study area. 


• The Prosser Road signalized intersection does not have pedestrian signal heads or push 
buttons. 


• Vegetation is overgrown in areas, creating a less-than four-foot passable width. 


• Sidewalks are in disrepair in areas and do not meet slope / condition criteria. 


• Sidewalks are typically not continuous through driveways. 


 
Interim improvements in the study area should include upgrading pedestrian facilities to standards 
that meet ADA requirements. These improvements should be coordinated with the City’s ongoing 
ADA Transition Planning and signal upgrade efforts. It should be noted that several intersections 
were recently upgraded with curb ramps and truncated domes, which demonstrates the City’s 
efforts to meet ADA requirements. Lastly, the truncated domes are not uniform in color within the 
study area. TDOT’s standard is to provide yellow truncated domes. For a consistent appearance 
yellow truncated domes should be specified with any streetscape improvements along these State 
Routes. 
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FIGURE 1:  PHOTOGRAPH LEGEND (FOR FIGURES 2 THROUGH 15) 
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Figure ID #, location meets ADA 
Figure ID #, location does not meet ADA 
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FIGURE 2: ASHEVILLE HIGHWAY (SR 168) AT PARK STREET 


Demonstrates curb ramps 
(However, black truncated dome color does not meet TDOT’s standard of yellow) 


 
 


 
FIGURE 3: ASHEVILLE HIGHWAY (SR 168) AT SEAHORN AVENUE 


Demonstrates no curb ramps 
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FIGURE 4: ASHEVILLE HIGHWAY (SR 168) AT SEAHORN AVENUE 


Demonstrates deficient sidewalk condition 
 
 


 
FIGURE 5: ASHEVILLE HIGHWAY (SR 168) AT SEAHORN AVENUE 


Demonstrates no curb ramps 
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FIGURE 6: ASHEVILLE HIGHWAY (SR 168) 


Demonstrates deficient sidewalk condition and obstruction 
 
 


 
FIGURE 7: ASHEVILLE HIGHWAY (SR 168) AT MARTIN LUTHER KING JR. AVENUE 


Demonstrates curb ramps  
(However, black truncated dome color does not meet TDOT’s standard of yellow) 
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FIGURE 8: ASHEVILLE HIGHWAY (SR 168) AT MARTIN LUTHER KING JR. AVENUE 


Demonstrates curb ramps 
(However, black truncated dome color does not meet TDOT’s standard of yellow) 


 
 


 
FIGURE 9: MAGNOLIA AVENUE (SR 1) AT SHELBY STREET 


Demonstrates no curb ramps 
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FIGURE 10: MAGNOLIA AVENUE (SR 1) AT PROSSER ROAD 


Demonstrates no pedestrian signal heads or push buttons, crosswalk markings faded 
(Black truncated dome color does not meet TDOT’s standard of yellow) 


 


 
FIGURE 11: RUTLEDGE PIKE (SR 1) 


Demonstrates curb ramps and sidewalk repairs 
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FIGURE 12: RUTLEDGE PIKE (SR 1) 


Typical sidewalk 
 
 


 
FIGURE 13: RUTLEDGE PIKE (SR 1) AT MCCALLA AVENUE 


Demonstrates new curb ramps 
(Yellow truncated domes match TDOT’s standard) 
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FIGURE 14: MAGNOLIA AVENUE (SR 1) 


Demonstrates missing curb ramps 
 
 


 
FIGURE 15: MAGNOLIA AVENUE (SR 1) 


Demonstrates deficient sidewalk condition 
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Traffic Data and Projection Summary 


Knoxville, Knox County, TN 
 
 
 
 
 


Executive Summary 
This memorandum summarizes the initial year (2025) 
and design year (2045) projected turning movement 
volumes for both the “No-Build” and “Build” Alternatives 
within the Magnolia Avenue / Rutledge Pike / Asheville 
Highway Interchange Study Area. The traffic 
projections assume a 1.5 percent annual growth in 
traffic, consistent with the Knoxville Transportation 
Planning Organization’s Travel Demand Model. 
Calculations of the projections are provided. 


 
 
 
 
 


For 
City of Knoxville 


Housing and Neighborhood Development Department 
400 Main Street, Room 655 


Knoxville, TN 37901 
 


By 
Gresham Smith 


2095 Lakeside Centre Way #120 
Knoxville, TN 37922 


 
 


Gresham Smith Project No. 44321.00 
 


March 24, 2020 
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STATE OF TENNESSEE 


DEPARTMENT OF TRANSPORTATION 
STRATEGIC TRANSPORTATION INVESTMENTS DIVISION 


SUITE 1000, JAMES K. POLK BUILDING 
505 DEADERICK STREET 


NASHVILLE, TENNESSEE  37243-1402 
(615) 741-2208 


CLAY BRIGHT BILL LEE 
   COMMISSIONER  GOVERNOR 


                                                          March 25, 2020 
 
 
 
Mr. Jon Story 
Gresham, Smith Partners. 
222 Second Avenue, Suite 1400  
Nashville TN 37201-2308 
 
 


RE: Magnolia Ave., Rutledge Pike & Ashville Hwy. Interchange Study 
       Technical Memorandum # 4 Traffic Data. 
       Knoxville, Knox County 
 
 
 


 
Dear Mr. Story, 
Our office has reviewed the traffic volumes and methodology you submitted on March 24, 2020 
for the subject project. The traffic volumes have our approval for use in the study. If I can be of  
futher assisitance, please contact me.  
 


 
 
   
  
                                                                                                        Sincerely,  
 
                                                                                                        
  
                                                                                                        Tony Armstrong 
                                                                                                        Transportation Manager 2             
 
                                                                                
 
 
 


Cc: Mike Gilbert 
      file 
                                                                                                         


 
 
 


           Tony Armstrong
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1.0 TRAFFIC PROJECTION SUMMARY 


The traffic projections were developed for two primary concepts, the “No-Build” and “Build” 
Alternatives. The “No Build” Alternative would not provide direct access to the Burlington 
Commercial District. The “Build” Alternative would provide a direct connection to the Burlington 
Commercial District at or near existing McCalla Avenue. Figure 1 provides a single-line concept 
sketch of the Build Alternative connection to the commercial district. It should be noted that each 
primary concept can include multiple sub-concepts, i.e. the “Build” Alternative could include a 
signalized intersection, roundabout, or other concept that creates a 4-legged intersection at 
McCalla Avenue. 
 


 


 
FIGURE 1 :BUILD ALTERNATIVE SINGLE-LINE SKETCH 
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Figure 2 through Figure 5 summarize the initial year (2025) and design year (2045) projected 
turning movement volumes for both the “No-Build” and “Build” Alternatives within the Magnolia 
Avenue / Rutledge Pike / Asheville Highway Interchange Study Area. The traffic projections 
assume a 1.5 percent annual growth in traffic, consistent with the Knoxville Transportation 
Planning Organization’s Travel Demand Model.  
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FIGURE 2: 2025 TURNING MOVEMENTS (NO- BUILD / EXISTING GEOMETRY) 


  







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Traffic Data and Projection Summary 


Knoxville, Knox County, TN 


 


 4 


 
FIGURE 3: 2045 TURNING MOVEMENTS (NO-BUILD / EXISTING GEOMETRY) 
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FIGURE 4: 2025 TURNING MOVEMENTS (BUILD WITH CONNECTION TO BURLINGTON COMMERCIAL DISTRICT) 
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FIGURE 5: 2045 TURNING MOVEMENTS (BUILD WITH CONNECTION TO BURLINGTON COMMERCIAL DISTRICT) 
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2.0 TRAFFIC DATA SOURCES 


Traffic data from three primary sources are utilized in the Magnolia Avenue / Rutledge Pike / 
Asheville Highway Interchange Study traffic projections: 
 


• Tennessee Department of Transportation (TDOT) Annual Average Daily Traffic (AADT) Data 


• Field Collected Data 


• Knoxville Area Transportation Planning Organization (TPO) Travel Demand Model (TDM) 
Data 


 
2.1 TDOT AADT DATA 


Figure 6 shows the Annual Average Daily Traffic (AADT) volumes reported by TDOT along the 
major roadways in the Study Area. Magnolia Avenue (SR 1) has an AADT of 12,860 with 3 percent 
trucks, Rutledge Pike (SR 1) 10,210 with 31 percent trucks, and Asheville Highway (SR 168) 
7,440 with 6 percent trucks. It should be noted that the truck volumes along Rutledge Pike (SR 1) 
were likely collected north of I-40 where several trucking-related businesses are located. Martin 
Luther King Jr. Boulevard has an AADT of 5,200. TDOT AADT data are available on their website 
at 
https://www.arcgis.com/apps/webappviewer/index.html?id=075987cdae37474b88fa400d656813
54. 
 



https://www.arcgis.com/apps/webappviewer/index.html?id=075987cdae37474b88fa400d65681354

https://www.arcgis.com/apps/webappviewer/index.html?id=075987cdae37474b88fa400d65681354
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FIGURE 6: ANNUAL AVERAGE DAILY TRAFFIC 


Source: TDOT 2018 (most recent year available)  
 
 
2.2 FIELD COLLECTED DATA 


Turning movement and ramp volume traffic data for the Magnolia Avenue / Rutledge Pike / 
Asheville Highway Interchange Study were collected on Tuesday, January 21, 2020 from 6 AM 
to 6 PM.  Knox County Schools and the University of Tennessee were open. Data at eight (8) 
intersections and five (5) ramps were collected. Figure 7 summarizes the data locations. The 
locations are labeled by data collection Site ID. Table 1 summarizes the AM and PM peak hours 
at each location. The Study Area peak hours of traffic are from 7:30 to 8:30 AM and 4:30 to 5:30 
PM. Data were collected outside the Study Area’s official log miles (LM) along Magnolia Avenue 
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(SR 1). These locations were collected to determine the traffic impacts of these closely spaced 
signalized intersections on the Study Area. The traffic count databases are on file at the City of 
Knoxville. 
 
 


 
FIGURE 7:  TRAFFIC DATA LOCATIONS WITH TRAFFIC CONTROL FEATURES 
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Begin Study Area 
SR 1 LM 24.132 


End Study Area 
SR 168 LM 17.65 


End Study Area 
SR 1 LM 24.637 
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TABLE 1: PEAK HOUR BY LOCATION 


Magnolia Avenue Interchange Study 
Peak Hours by Intersection 


ID Crossroad AM Peak Hour PM Peak Hour 


12 Magnolia Ave. (SR 1) at Beaman St. 7:30 – 8:30 3:30 – 4:30 


11 Magnolia Ave. (SR 1) at Lakeside St. 7:30 – 8:30 3:30 – 4:30 


10 Magnolia Ave. (SR 1) at Kirkwood St. 7:30 – 8:30 3:30 – 4:30 


1 Magnolia Ave. (SR 1) at Prosser Rd. 7:30 – 8:30 3:45 – 4:45 


2 Asheville Hwy. (SR 168) at Park St. 7:30 – 8:30 4:15 – 5:15 


3 I-40 Eastbound Ramps at Rutledge Pike (SR 1) 7:15 – 8:15 4:45 – 5:45 


9 Martin Luther King Jr. Ave. at Holston Dr. 7:30 – 8:30 3:00 – 4:00 


13 McCalla Dr. at Linden Ave. 8:00 – 9:00 4:15 – 5:15 


4 Magnolia Ave. (SR 1) Eastbound Ramp 8:00 – 9:00 4:00 – 5:00 


5 Rutledge Pike (SR 1) Westbound Ramp 7:15 – 8:15 4:30 – 5:30 


6 Rutledge Pike (SR 1) Southbound Ramp 7:15 – 8:15 5:00 – 6:00 


7 Asheville Highway (SR 168) Westbound Ramp 7:30 – 8:30 4:30 – 5:30 


8 Asheville Highway (SR 168) Northbound Ramp 7:15 – 8:15 3:15 – 4:15 


Source: Field Counts 1/21/2020 
 
 


3.0 TRAFFIC PROJECTION DATA 


 
3.1 TDOT AADT DATA 


TDOT AADT data from the past 10 years were reviewed. The data were from three nearby TDOT 
count stations (Station 149, 057, and 358). Table 2 summarizes the AADT data collected at these 
three count stations along with their location. Table 3 charts the last 10 years of traffic data. 
Magnolia Avenue (SR 1) has seen an annual 2.26 percent decrease in traffic volumes. Asheville 
Highway (SR 168) has seen a 7.79 percent annual decrease in traffic volumes. Rutledge Pike 
(SR 1) has seen a 1.57 percent increase in annual traffic volumes. 
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TABLE 2: TDOT AADT HISTORICAL DATA (1 OF 2) 
 


2009 15,910 2009 14,350 2009 9,681


2010 14,030 2010 13,663 2010 8,359


2011 12,658 2011 11,209 2011 8,250


2012 12,725 2012 9,924 2012 8,749


2013 13,500 2013 10,416 2013 8,838


2014 11,851 2014 10,025 2014 8,840


2015 13,122 2015 10,125 2015 8,928


2016 12,844 2016 9,759 2016 9,978


2017 11,560 2017 9,140 2017 10,023


2018 12,859 2018 7,440 2018 10,214


Source: TDOT Traffic History Website


AADT Historical Traffic Growth


Magnolia Ave. Sta. 149 Asheville Hwy. Sta. 057 Rutledge Pk. Sta. 358


 
 
  







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Traffic Data and Projection Summary 


Knoxville, Knox County, TN 


 


 12 


TABLE 3: TDOT AADT HISTORICAL DATA (2 OF 2) 


2009 14,304 2018 12,000 2009 13,354 2018 8,000


2018 11,889 2025 13,300 2018 7,851 2025 8,800


Diff: -2,415 2045 17,300 Diff: -5,503 2045 11,400


Diff/Yr: -268 Diff/Yr: -611


%: -2.26% Use 1.5% %: -7.79% Use 1.5%


2009 8,493 2018 10,000


2018 9,891 2025 11,100


Diff: 1,398 2045 14,400


Diff/Yr: 155


%: 1.57% Use 1.5%


Count Station Data Projected Count Station Data Projected


AADT Historical Traffic Growth


ProjectedCount Station Data


y = -268.35x + 553,419.47
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3.2 TPO TDM DATA 


Table 4 summarizes the AADT volumes along Magnolia Avenue (SR 1), Rutledge Pike (SR 1), 
and Asheville Highway (SR 168) predicted in the TPO’s TDM. The volumes are underestimated 
when compared to the TDOT field collected AADT volumes and turning movement volumes 
collected for the Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study. 
However, the TPO’s growth projections take into account future new development and infill 
opportunities within and surrounding the study area. Magnolia Avenue (SR 1) is predicted to see 
an annual 1.52 percent increase in traffic volumes. Asheville Highway (SR 168) is predicted to 
see a 1.06 percent increase in traffic volumes. Rutledge Pike (SR 1) is predicted to see a 1.26 
percent increase in traffic volumes. The Magnolia Avenue / Rutledge Pike / Asheville Highway 
Interchange Study assumes an annual traffic growth rate of 1.5 percent. This is equivalent to an 
overall increase in traffic of 7.5 percent from 2020 to 2025, and another 30 percent increase from 
2020 to 2025, for a total increase of 37.5 percent from 2020 to 2045. 
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TABLE 4: TPO TDM TRAFFIC PROJECTIONS 


2014 4,790 2014 6,830 2014 7,290


2024 4,980 2024 7,290 2024 8,470


2030 5,590 2030 7,980 2030 9,260


2040 7,620 2040 9,320 2040 10,810


Growth Rate: 1.52% Growth Rate: 1.06% Growth Rate: 1.26%


2014 4,328


2040 7,149


Diff: 2,820


Diff/Yr: 108


%: 1.52%


2014 6,594


2040 9,109


Diff: 2,515


Diff/Yr: 97


%: 1.06%


2014 7,206


2040 10,721


Diff: 3,515


Diff/Yr: 135


%: 1.26%


Magnolia Ave. Growth Rate


Asheville Hwy. Growth Rate


Rutledge Pk. Growth Rate


Use 1.5% Growth Rate


TPO Travel Demand Model Projection Data


Magnolia Ave. Asheville Hwy. Rutledge Pk.


y = 108.48x - 214,150.34
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4.0 TRAFFIC PROJECTION CALCULATIONS 


 
The traffic projection calculations are described below with the calculations provided on the 
following pages. The projections utilize the field-collected turning movement volumes and 
increase them 1.5 percent per year, consistent with the TPO’s TDM growth estimate. 
 
4.1 AM PROJECTION CALCULATIONS 


Field Collected Peak Hour Turning Movement Volumes – Existing Geometry 2020 AM 
summarizes the morning peak-hour field collected turning movements. 
 
Projected / Unbalanced Peak Hour Turning Movement Volumes – Existing Geometry 2025 AM 
applies a 1.5 percent annual growth rate to the 2020 AM volumes to inflate them to the year 2025. 
This is equivalent to a total growth of 7.5 percent. 
 
Projected / Unbalanced Peak Hour Turning Movement Volumes – Existing Geometry 2045 AM 
applies a 1.5 percent annual growth rate to the 2025 AM volumes to inflate them to the year 2045. 
This is equivalent to a total growth of 30 percent above the 2025 volumes and 37.5 percent above 
the 2020 field collected volumes. 
 
Projected / Balanced Peak Hour Turning Movement Volumes – Existing Geometry 2025 AM 
adjusts the 2025 unbalanced volumes. There were small discrepancies between intersections in 
the field counts where vehicles departing one intersection did not sum to those entering the next. 
These volumes were balanced so they would be equal. The volumes at the I-40 Eastbound 
Ramps at Rutledge Pike (SR 1) intersection were not balanced with the adjacent intersection due 
to the presence of a gas station and restaurant at the interchange. Also, the volumes at Park 
Street with Asheville Highway (SR 168) were not balanced due to the presence of the McCalla 
Avenue limited movement intersection to the west. These volumes will be utilized in the “No 
Build” alternative. 
 
Projected / Balanced Peak Hour Turning Movement Volumes – Existing Geometry 2045 AM 
adjusts the 2045 unbalanced volumes. There were small discrepancies between intersections in 
the field counts where vehicles departing one intersection did not sum to those entering the next. 
These volumes were balanced so they would be equal. The volumes at the I-40 Eastbound 
Ramps at Rutledge Pike (SR 1) intersection were not balanced with the adjacent intersection due 
to the presence of a gas station and restaurant at the interchange. Also, the volumes at Park 
Street with Asheville Highway (SR 168) were not balanced due to the presence of the McCalla 
Avenue limited movement intersection to the west. These volumes will be utilized in the “No 
Build” alternative. 
 
Projected / Balanced Peak Hour Turning Movement Volumes – with Full Movement Intersection 
2025 AM redistributes the balanced No Build volumes to account for a full-movement intersection 
being constructed at the interchange. The volumes at the I-40 Eastbound Ramps at Rutledge 
Pike (SR 1) intersection were not balanced with the adjacent intersection due to the presence of 
a gas station and restaurant at the interchange. These volumes will be utilized in the “Build” 
alternative(s). 
 
Projected / Balanced Peak Hour Turning Movement Volumes – with Full Movement Intersection 
2045 AM redistributes the balanced No Build volumes to account for a full-movement intersection 
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being constructed at the interchange. The volumes at the I-40 Eastbound Ramps at Rutledge 
Pike (SR 1) intersection were not balanced with the adjacent intersection due to the presence of 
a gas station and restaurant at the interchange. These volumes will be utilized in the “Build” 
alternative(s). 
 
4.2 PM PROJECTION CALCULATIONS 


Field Collected Peak Hour Turning Movement Volumes – Existing Geometry 2020 PM 
summarizes the evening peak-hour field collected turning movements. 
 
Projected / Unbalanced Peak Hour Turning Movement Volumes – Existing Geometry 2025 PM 
applies a 1.5 percent annual growth rate to the 2020 PM volumes to inflate them to the year 2025. 
This is equivalent to a total growth of 7.5 percent. 
 
Projected / Unbalanced Peak Hour Turning Movement Volumes – Existing Geometry 2045 PM 
applies a 1.5 percent annual growth rate to the 2025 PM volumes to inflate them to the year 2045. 
This is equivalent to a total growth of 30 percent above the 2025 volumes and 37.5 percent above 
the 2020 field collected volumes. 
 
Projected / Balanced Peak Hour Turning Movement Volumes – Existing Geometry 2025 PM 
adjusts the 2025 unbalanced volumes. There were small discrepancies between intersections in 
the field counts where vehicles departing one intersection did not sum to those entering the next. 
These volumes were balanced so they would be equal. The volumes at the I-40 Eastbound 
Ramps at Rutledge Pike (SR 1) intersection were not balanced with the adjacent intersection due 
to the presence of a gas station and restaurant at the interchange. Also, the volumes at Park 
Street with Asheville Highway (SR 168) were not balanced due to the presence of the McCalla 
Avenue limited movement intersection to the west. These volumes will be utilized in the “No 
Build” alternative. 
 
Projected / Balanced Peak Hour Turning Movement Volumes – Existing Geometry 2045 PM 
adjusts the 2045 unbalanced volumes. There were small discrepancies between intersections in 
the field counts where vehicles departing one intersection did not sum to those entering the next. 
These volumes were balanced so they would be equal. The volumes at the I-40 Eastbound 
Ramps at Rutledge Pike (SR 1) intersection were not balanced with the adjacent intersection due 
to the presence of a gas station and restaurant at the interchange. Also, the volumes at Park 
Street with Asheville Highway (SR 168) were not balanced due to the presence of the McCalla 
Avenue limited movement intersection to the west. These volumes will be utilized in the “No 
Build” alternative. 
 
Projected / Balanced Peak Hour Turning Movement Volumes – with Full Movement Intersection 
2025 PM redistributes the balanced No Build volumes to account for a full-movement intersection 
being constructed at the interchange. The volumes at the I-40 Eastbound Ramps at Rutledge 
Pike (SR 1) intersection were not balanced with the adjacent intersection due to the presence of 
a gas station and restaurant at the interchange. These volumes will be utilized in the “Build” 
alternative(s). 
 
Projected / Balanced Peak Hour Turning Movement Volumes – with Full Movement Intersection 
2045 PM redistributes the balanced No Build volumes to account for a full-movement intersection 
being constructed at the interchange. The volumes at the I-40 Eastbound Ramps at Rutledge 
Pike (SR 1) intersection were not balanced with the adjacent intersection due to the presence of 
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a gas station and restaurant at the interchange. These volumes will be utilized in the “Build” 
alternative(s). 
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2020 Field Collected Counts, 7:30 to 8:30 AM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2020 Field Collected Counts, 7:30 to 8:30 AM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Unbalanced Counts, 7:30 to 8:30 AM, 1.5% per year = 1.075 x Field Counts
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Unbalanced Counts, 7:30 to 8:30 AM, 1.5% per year =
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Unbalanced Counts, 7:30 to 8:30 AM, 1.5% per year = 1.30 x 2025 Count Projections
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Unbalanced Counts, 7:30 to 8:30 AM, 1.5% per year =
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Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study


Traffic Data


Projected / Balanced Peak Hour Turning Movement Volumes - Existing Geometry


2025 AM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Balanced Counts, 7:30 to 8:30 AM, 1.5% per year = 1.075 x Field Counts
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Balanced Counts, 7:30 to 8:30 AM, 1.5% per year =
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Traffic Data


Projected / Balanced Peak Hour Turning Movement Volumes - Existing Geometry


2045 AM


Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Balanced Counts, 7:30 to 8:30 AM, 1.5% per year = 1.30 x 2025 Count Projections
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Balanced Counts, 7:30 to 8:30 AM, 1.5% per year =
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Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study


Traffic Data


Projected / Balanced Peak Hour Turning Movement Volumes - with Full Movement Intersection


2025 AM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Balanced Intersection, 7:30 to 8:30 AM, 1.5% per year = 1.075 x Field Counts
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Balanced Intersection, 7:30 to 8:30 AM, 1.5% per year =
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Traffic Data


Projected / Balanced Peak Hour Turning Movement Volumes - with Full Movement Intersection


2045 AM


Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Balanced Intersection, 7:30 to 8:30 AM, 1.5% per year = 1.30 x 2025 Count Projections
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Balanced Intersection, 7:30 to 8:30 AM, 1.5% per year =
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Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study


Traffic Data


Field Collected Peak Hour Turning Movement Volumes - Existing Geometry


2020 PM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2020 Field Collected Counts, 4:30 to 5:30 PM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2020 Field Collected Counts, 4:30 to 5:30 PM
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Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study


Traffic Data


Projected / Unbalanced Peak Hour Turning Movement Volumes- Existing Geometry


2025 PM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Unbalanced Counts, 4:30 to 5:30 PM, 1.5% per year = 1.075 x Field Counts
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Unbalanced Counts, 4:30 to 5:30 PM, 1.5% per year =
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Unbalanced Counts, 4:30 to 5:30 PM, 1.5% per year = 1.30 x 2025 Count Projections
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Unbalanced Counts, 4:30 to 5:30 PM, 1.5% per year =
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Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study


Traffic Data


Projected / Balanced Peak Hour Turning Movement Volumes - Existing Geometry


2025 PM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Balanced Counts, 4:30 to 5:30 PM, 1.5% per year = 1.075 x Field Counts
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Balanced Counts, 4:30 to 5:30 PM, 1.5% per year =
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Traffic Data


Projected / Balanced Peak Hour Turning Movement Volumes - Existing Geometry


2045 PM


Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Balanced Counts, 4:30 to 5:30 PM, 1.5% per year = 1.30 x 2025 Count Projections
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Balanced Counts, 4:30 to 5:30 PM, 1.5% per year =
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Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study


Traffic Data


Projected / Balanced Peak Hour Turning Movement Volumes - with Full Movement Intersection


2025 PM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Balanced Counts, 4:30 to 5:30 PM, 1.5% per year = 1.075 x Field Counts
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2025 Balanced Counts, 4:30 to 5:30 PM, 1.5% per year =
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Traffic Data


Projected / Balanced Peak Hour Turning Movement Volumes - with Full Movement Intersection


2045 PM
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Balanced Counts, 4:30 to 5:30 PM, 1.5% per year = 1.30 x 2025 Count Projections
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Location: Magnolia Avenue / Rutledge Pike / Asheville Highway


Condition: 2045 Balanced Counts, 4:30 to 5:30 PM, 1.5% per year =
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Executive Summary 
The intersection of Asheville Highway (SR 168) with 
Park Street meets the following volume warrants  
for signalization:  
  
• 8-hour  
• 4-hour  
• Peak hour  
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City of Knoxville 
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By 
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1.0 SIGNAL WARRANT ANALYSIS 


Gresham Smith at the request of The City of Knoxville’s Housing and Neighborhood Development 
Department, conducted an engineering study of traffic conditions, pedestrian characteristics, and 
physical characteristics of the intersection of Park Street with Asheville Highway (State Route 
168) to determine whether installation of a traffic control signal is justified.  The subject intersection 
serves as the eastern terminus of the Magnolia Avenue / Rutledge Pike / Asheville Highway 
Interchange Study. A map of the Park Street with Asheville Highway (SR 168) Intersection is 
provided in Figure 1. 
 


 
FIGURE 1:  SIGNAL WARRANT ANALYSIS LOCATION 


Park Street 
Intersection 
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1.1 DATA USED IN THE ANALYSIS 


• Turning movement traffic counts collected Tuesday, January 21, from 6:00 AM until 6:00 
PM  


• Manual on Uniform Traffic Control Devices (MUTCD) 2009 Edition, Revision 2 dated May 
2012  


• Highway Capacity Software (HCS) 2010 Warrants Module (2020 Version 7.8.5) 


 
1.2 DESCRIPTION OF THE INTERSECTION 


Asheville Highway (SR 168) is an east-west roadway with a posted speed limit of 45 miles per 
hour.  It is functionally classified as an Urban Principal Arterial. Asheville Highway (SR 168) has 
two travel lanes in each direction that are separated by a raised concrete and grass median with 
left turn lanes at the Park Street intersection. Asheville Highway (SR 168) free flows at the Park 
Street intersection.  The closest signalized intersection along Asheville Highway (SR 168) to the 
subject intersection is approximately 0.5 miles to the west, at Prosser Road. The Magnolia 
Avenue (SR 1) / Rutledge Pike (SR 1) / Asheville Highway (SR 168) Interchange is located 
between Park Street and Prosser Road. The interchange provides free-flow movements between 
the routes. The closest signalized intersection to the east is located 0.5 miles away at Burns Road. 
 
Park Street is a north-south roadway with a posted speed limit of 25 miles per hour. It is 
functionally classified as an Urban Local Road. It is stop sign controlled approaching Asheville 
Highway (SR 168). Stop signs are present on the north-south approaches to Asheville Highway 
(SR 168) but stop lines are not. Park Street’s northbound and southbound approaches are single 
lane for all movements. There are no crosswalks at the Park Street Intersection. Curb ramps with 
black truncated domes are located at the curb ramp. TDOT’s standard color for truncated domes 
is yellow. Pedestrians were observed at the intersection when traffic data were collected. 
 
1.3 METHODOLOGY 


Traffic data were collected between the hours of 6:00 to 9:00 AM, 11:00 AM to 1:00 PM, and 3:00 
to 6:00 PM, consistent with Tennessee Department of Transportation (TDOT) guidance for traffic 
turning movement data collection. The signal warrant analysis was developed based upon 
standards in the MUTCD and developed with the HCS Warrants Module. The traffic volumes for 
the hours from 9:00 to 11:00 AM and 1:00 to 3:00 PM were interpolated using engineering 
judgment in order to input 12 continuous hours into the HCS Warrants Module. 
 
1.4 FINDINGS 


The intersection of Asheville Highway (SR 168) with Park Street meets the following volume 
warrants for signalization:  
  
• 8-hour  
• 4-hour  
• Peak hour  
  
It should be noted that the satisfaction of a traffic signal warrant or warrants shall not in itself 
require the installation of a traffic control signal.  The City, at its discretion, will determine final 
approval and initiate design and installation of a traffic signal. Determination of signalization will 
be made in coordination with the Tennessee Department of Transportation. The decision will be 
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made in the context of improvements under study at the Magnolia Avenue (SR 1) / Rutledge Pike 
(SR 1) / Asheville Highway (SR 168) Interchange. 
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2.0 SIGNAL WARRANT CALCULATIONS 


  







HCS7 Warrants Report


Project Information


Analyst JHS Date 2/7/2020


Agency Gresham Smith Analysis Year 2020


Jurisdiction City of Knoxville Time Period Analyzed January 2020


Project Description Magnolia Ave. Study / Park St. Warrant


General


Major Street Direction East-West Population < 10,000 No


Starting Time Interval 6 Coordinated Signal System No


Median Type Divided Crashes (crashes/year) 2


Major Street Speed (mi/h) 45 Adequate Trials of Crash Exp. Alt. No


Nearest Signal (ft) 2400


Geometry and Traffic


Approach Eastbound Westbound Northbound Southbound


Movement L T R L T R L T R L T R


Number of Lanes, N 1 2 0 1 2 0 0 1 0 0 1 0


Lane Usage L TR L TR LTR LTR


Vehicle Volumes Averages (veh/h) 7 294 15 43 353 3 31 4 49 37 20 7


Pedestrian Averages (peds/h) 0 0 1 0


Gap Averages (gaps/h) 0 0 0 0


Delay (s/veh) 0.0 0.0 0.0 0.0


Delay (veh-hrs) 0.0 0.0 0.0 0.0


School Crossing and Roadway Network


Number of Students in Highest Hour 0 Two or More Major Routes No


Number of Adequate Gaps in Period 0 Weekend Counts No


Number of Minutes in Period 0 5-year Growth Factor (%) 0


Railroad Crossing


Grade Crossing Approach None Rail Traffic (trains/day) 0


Highest Volume Hour with Trains Unknown High Occupancy Buses (%) 0


Distance to Stop Line (ft) Tractor-Trailer Trucks (%) 0


Copyright © 2020 University of Florida. All Rights Reserved. HCS™ Signal Warrants Version 7.8.5 Generated: 2/7/2020 10:20:26 PM
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HCS7 Warrants Report


Volume Summary


Hour Major 
Volume


Minor 
Volume


Total 
Volume


Peds/h Gaps/h 1A
( 70% )


1A
( 56% )


1B
( 70% )


1B
( 56% )


2
( 70% )


3A
( 70% )


3B
( 70% )


4A
( 70% )


4B
( 70% )


06 - 07 208 22 246 0 0 No No No No No No No No No


07 - 08 524 46 616 3 0 No No No Yes No No No No No


08 - 09 593 60 706 1 0 No No No Yes No No No No No


09 - 10 643 69 772 0 0 No No Yes Yes No No No No No


10 - 11 643 69 772 0 0 No No Yes Yes No No No No No


11 - 12 717 84 868 4 0 No Yes Yes Yes No No No No No


12 - 13 798 85 962 19 0 No Yes Yes Yes Yes No No No No


13 - 14 868 105 1041 0 0 Yes Yes Yes Yes Yes No No No No


14 - 15 868 105 1041 0 0 Yes Yes Yes Yes Yes No No No No


15 - 16 940 125 1135 7 0 Yes Yes Yes Yes Yes No Yes No No


16 - 17 976 131 1208 9 0 Yes Yes Yes Yes Yes No Yes No No


17 - 18 841 125 1065 1 0 Yes Yes Yes Yes Yes No No No No


Total 8619 1026 10432 44 0 5 7 9 11 6 0 2 0 0


Warrants


Warrant 1: Eight-Hour Vehicular Volume


A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or--


B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or--


56% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach)


Warrant 2: Four-Hour Vehicular Volume


Four-Hour Vehicular Volume (Both major approaches --and-- higher minor approach)


Warrant 3: Peak Hour


A. Peak-Hour Conditions (Minor delay -- and-- minor volume --and-- total volume) --or--


B. Peak-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach)


Warrant 4: Pedestrian Volume


A. Four Hour Volumes --or--


B. One-Hour Volumes


Warrant 5: School Crossing


Gaps Same Period --and--


Student Volumes


Nearest Traffic Control Signal (optional)


Warrant 6: Coordinated Signal System


Degree of Platooning (Predominant direction or both directions)


Warrant 7: Crash Experience


A. Adequate trials of alternatives, observance and enforcement failed --and--


B. Reported crashes susceptible to correction by signal (12-month period) --and--


C. 56% Volumes for Warrants 1A, 1B, --or-- 4 are satisfied


Warrant 8: Roadway Network


A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2, or 3) --or--


B. Weekend Volume (Five hours total)


Warrant 9: Grade Crossing


A. Grade Crossing within 140 ft --and--


B. Peak-Hour Vehicular Volumes


Copyright © 2020 University of Florida. All Rights Reserved. HCS™ Signal Warrants Version 7.8.5 Generated: 2/7/2020 10:20:27 PM







HCS7 Signal Warrants


__________________________________________Signal Warrants Analysis__________________________________________
File Name:                         Warrants Park at Asheville 2020.xsw
Analyst:                           JHS
Agency:                            Gresham Smith
Date Performed:                    2/7/2020
Time Analyzed:                     January 2020
Jurisdiction:                      City of Knoxville
Analysis Year:                     2020
Project Description:               Magnolia Ave. Study / Park St. Warrant
Units:                             U.S. Customary


___________________________________________________General__________________________________________________
Major Street Direction: EastWest                 Population <10,000: No
Starting Time Interval: 6                         Coordinated Signal System: No
Median Type: Divided                              Crashes Per Year: 2
Major Street Speed (mi/h): 45                     Adequate Trials of Crash Experience Alternatives: No
Nearest Signal (ft): 2400                         


_____________________________________School Crossing and Roadway Network____________________________________
Number of Students in Highest Hour: 0             Two or More Major Routes: No
Number of Adequate Gaps in Period: 0              Weekend Count: No
Number of Minutes in Period: 0                    5year Growth Factor (%): 0


______________________________________________Railroad Crossing_____________________________________________
Grade Crossing Approach: None                     Rail Traffic (trains/day): 0
Highest Volume Hour with Trains: Unknown          High Occupancy Buses (%): 0
Distance to Stop Line (ft):                       TractorTrailer Trucks (%): 0


____________________________________________Geometry and Traffic____________________________________________
|      Eastbound        |      Westbound        |      Northbound       |      Southbound |
|   L       T      R    |   L       T      R    |   L       T      R    |   L       T    R    |
|_______________________|_______________________|_______________________|_______________________|


No. Lanes  |   1       2      0    |   1       2      0    |   0       1      0    |   0       1    0    |
Lane Usage |   L       TR          |   L       TR          |          LTR          |          LTR   |
____________________________________________________________________________________________________________
Traffic Volumes (veh/h)


|      Eastbound        |      Westbound        |      Northbound       |      Southbound |
|   L       T      R    |   L       T      R    |   L       T      R    |   L       T    R    |


Hour       |_______________________|_______________________|_______________________|_______________________|
07  08    |   0       71     3    |   3      131     0    |   20      1      1    |   5       9    2    |
08  09    |   3      149     4    |   16     350     2    |   28      3      15   |   20      19   7    |
09  10    |   7      213     19   |   37     315     2    |   22      4      34   |   24      21   8    |
10  11    |   6      250     15   |   40     330     2    |   30      4      35   |   35      20   5    |
11  12    |   6      250     15   |   40     330     2    |   30      4      35   |   35      20   5    |
12  13    |   6      313     14   |   41     338     5    |   38      4      42   |   45      17   5    |
13  14    |   7      332     18   |   44     391     6    |   32      5      48   |   39      28   12   |
14  15    |   8      360     20   |   55     420     5    |   35      5      65   |   45      15   8    |
15  16    |   8      360     20   |   55     420     5    |   35      5      65   |   45      15   8    |
16  17    |   10     390     23   |   65     448     4    |   39      5      81   |   50      14   6    |
17  18    |   19     455    25   |   68     400     9    |   29      12     90   |   57      37   7    |
18  19    |   13     389     10   |   56     369     4    |   34      7      84   |   49      33   17   |


Pedestrian Volumes and Gaps (Per Hour)
|      Eastbound        |      Westbound        |      Northbound       |      Southbound |
|    Gaps      Volume   |    Gaps      Volume   |    Gaps      Volume   |    Gaps      Volume   |


Hour       |_______________________|_______________________|_______________________|_______________________|
07  08    |     0          0      |     0          0      |     0          0      |     0          0      |
08  09    |     0          0      |     0          1      |     0          0      |     0          2      |
09  10    |     0          0      |     0          0      |     0          0      |     0          1      |
10  11    |     0          0      |     0          0      |     0          0      |     0          0      |
11  12    |     0          0      |     0          0      |     0          0      |     0          0      |
12  13    |     0          0      |     0          1      |     0          2      |     0          1      |
13  14    |     0          1      |     0          1      |     0          14     |     0          3      |
14  15    |     0          0      |     0          0      |     0          0      |     0          0      |
15  16    |     0          0      |     0          0      |     0          0      |     0          0      |
16  17    |     0          3      |     0          1      |     0          2      |     0          1      |
17  18    |     0          5      |     0          0      |     0          3      |     0          1      |
18  19    |     0          0      |     0          0      |     0          1      |     0          0      |







Delay
|      Eastbound        |      Westbound        |      Northbound       |      Southbound |
|  secs/veh   vehhrs   |  secs/veh   vehhrs   |  secs/veh   vehhrs   |  secs/veh   vehhrs   |


Hour       |_______________________|_______________________|_______________________|_______________________|
07  08    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
08  09    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
09  10    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
10  11    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
11  12    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
12  13    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
13  14    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
14  15    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
15  16    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
16  17    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
17  18    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |
18  19    |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |    0.0        0.0     |


___________________________________________________Summary__________________________________________________
|Major  |Minor  |Total  |  1A   |  1A   |  1B   |  1B   |  2    |  3A   |  3B   |  4A   | 4B   |
|Volume |Volume |Volume |  70%  |  56%  |  70%  |  56%  |  70%  |  70%  |  70%  |  70%  | 70%  |


Hour       |_______|_______|_______|_______|_______|_______|_______|_______|_______|_______|_______|_______|
07  08    | 208   | 22    | 246   |  No   |  No   |  No   |  No   |  No   |  No   |  No   |  No   | No   |
08  09    | 524   | 46    | 616   |  No   |  No   |  No   |  Yes  |  No   |  No   |  No   |  No   | No   |
09  10    | 593   | 60    | 706   |  No   |  No   |  No   |  Yes  |  No   |  No   |  No   |  No   | No   |
10  11    | 643   | 69    | 772   |  No   |  No   |  Yes  |  Yes  |  No   |  No   |  No   |  No   | No   |
11  12    | 643   | 69    | 772   |  No   |  No   |  Yes  |  Yes  |  No   |  No   |  No   |  No   | No   |
12  13    | 717   | 84    | 868   |  No   |  Yes  |  Yes  |  Yes  |  No   |  No   |  No   |  No   | No   |
13  14    | 798   | 85    | 962   |  No   |  Yes  |  Yes  |  Yes  |  Yes  |  No   |  No   |  No   | No   |
14  15    | 868   | 105   | 1041  |  Yes  |  Yes  |  Yes  |  Yes  |  Yes  |  No   |  No   |  No   | No   |
15  16    | 868   | 105   | 1041  |  Yes  |  Yes  |  Yes  |  Yes  |  Yes  |  No   |  No   |  No   | No   |
16  17    | 940   | 125   | 1135  |  Yes  |  Yes  |  Yes  |  Yes  |  Yes  |  No   |  Yes  |  No   | No   |
17  18    | 976   | 131   | 1208  |  Yes  |  Yes  |  Yes  |  Yes  |  Yes  |  No   |  Yes  |  No   | No   |
18  19    | 841   | 125   | 1065  |  Yes  |  Yes  |  Yes  |  Yes  |  Yes  |  No   |  No   |  No   | No   |
Total      | 8619  | 1026  | 10432 |  5    |  7    |  9    |  11   |  6    |  0    |  2    |  0    | 0    |


___________________________________________________Results__________________________________________________
Warrant 1: EightHour Vehicular Volume                                                              [X]   


A. Minimum Vehicular Volumes                                                                     [ ]   
B. Interruption of Continuous Traffic                                                            [X]   
56% Vehicular and Interruption Volumes                                                       [ ]   


Warrant 2: FourHour Vehicular Volume                                                               [X]   
FourHour Vehicular Volumes                                                                      [X]   


Warrant 3: Peak Hour                                                                                [X]   
A. PeakHour Conditions                                                                          [ ]   
B. PeakHour Vehicular Volume Hours Met                                                          [X]   


Warrant 4: Pedestrian Volume                                                                        [ ]   
A. Four Hour Volumes                                                                             [ ]   
B. OneHour Volumes                                                                              [ ]   


Warrant 5: School Crossing                                                                          [ ]   
Gaps Same Period                                                                                 [ ]   
Student Volumes                                                                                  [ ]   
Nearest Traffic Control Signal                                                                   [X]   


Warrant 6: Coordinated Signal System                                                                [ ]   
Degree of Platooning                                                                             [ ]   


Warrant 7: Crash Experience                                                                         [ ]   
A. Adequate Trials of Alternatives                                                               [ ]   
B. Reported Crashes                                                                              [ ]   
C. 56% Volumes for Warrants 1A, 1B or 4                                                      [X]   


Warrant 8: Roadway Network                                                                          [ ]   
A. Weekday Volume                                                                                [ ]   
B. Weekend Volume                                                                                [ ]   







Warrant 9: Grade Crossing                                                                           [ ]   
A. Grade Crossing within 140 ft and [ ]   
B. PeakHour Vehicular Volumes                                                                   [ ]   


This text report was created in HCS™ Signal Warrants Version 7.8.5 on 2/17/2020 6:00:14 PM          
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3.0 TURNING MOVEMENT DATA 


 







Knox County, TN


Classified Turn Movement Count


56 0.89 10


Site 2 of 13 Cycle Peds In Out


N Park St 0 1 10 18 28 0


TN-168 Asheville Hwy (East) Right Thru Left U-Turn 0 Cycle


S Park St 0 Peds


TN-168 Asheville Hwy (West)


Right 2


Lat/Long 419 Out 1 U-Turn N Thru 383 In 412


36.002996°, -83.870221° 0.88 5 Left W 0.91 E Left 27 0.79


222 In 201 Thru S U-Turn 0 Out 260


Date 15 Right


Tuesday, January 21, 2020


Peds 0


Weather Cycle 0 U-Turn Left Thru Right


Fair 0 25 3 31 0 0


28°F Out In Peds Cycle


60 0.82 59 Peak Hour: 0730 - 0830


0600 - 0900 (Weekday 3h Session) (21-01-2020)


Classification: ALL 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16


1 2 3 4 6 7 8 9 11 12 13 14 16 17 18 19


Southbound Westbound Northbound Eastbound


N Park St TN-168 Asheville Hwy (East) S Park St TN-168 Asheville Hwy (West)


U-Turn Left Thru Right Peds App U-Turn Left Thru Right Peds App U-Turn Left Thru Right Peds App U-Turn Left Thru Right Peds App Int Rolling


TIME 2.1 2.2 2.3 2.4 2a Total 2.5 2.6 2.7 2.8 2b Total 2.9 2.10 2.11 2.12 2c Total 2.13 2.14 2.15 2.16 2d Total Total Hour


0600 - 0615 0 2 1 1 0 4 0 0 21 0 0 21 0 3 0 0 0 3 0 0 22 0 0 22 50 248


0615 - 0630 0 1 0 0 0 1 0 2 23 0 0 25 0 4 0 1 0 5 0 0 16 0 0 16 47 301


0630 - 0645 0 1 5 0 0 6 1 0 48 0 0 49 0 7 0 0 0 7 1 0 17 1 0 19 81 376


0645 - 0700 0 1 3 1 0 5 0 1 39 0 0 40 0 6 1 0 0 7 0 0 16 2 0 18 70 482


Hourly Total 0 5 9 2 0 16 1 3 131 0 0 135 0 20 1 1 0 22 1 0 71 3 0 75 248 -


0700 - 0715 0 3 6 1 0 10 0 3 52 0 1 56 0 8 2 1 0 11 0 1 26 0 0 27 104 619


0715 - 0730 0 2 3 0 2 7 0 3 75 0 0 78 0 6 0 1 0 7 2 1 29 0 0 32 124 695


0730 - 0745 0 8 5 3 0 16 0 4 99 1 0 104 0 9 1 7 0 17 1 1 46 2 0 50 187 749


0745 - 0800 0 7 5 3 0 15 0 6 124 1 0 131 0 5 0 6 0 11 0 0 48 2 0 50 207 747


Hourly Total 0 20 19 7 2 48 0 16 350 2 1 369 0 28 3 15 0 46 3 3 149 4 0 159 622 -


0800 - 0815 0 7 4 1 1 13 0 6 80 0 0 86 0 7 1 10 0 18 0 3 52 8 0 63 180 708


0815 - 0830 0 6 4 3 0 13 0 11 80 0 0 91 0 4 1 8 0 13 0 1 55 3 0 59 176


0830 - 0845 0 4 9 4 0 17 0 14 70 1 0 85 0 4 1 10 0 15 0 2 60 6 0 68 185


0845 - 0900 0 7 4 0 0 11 0 6 85 1 0 92 0 7 1 6 0 14 2 1 46 2 0 51 168


Hourly Total 0 24 21 8 1 54 0 37 315 2 0 354 0 22 4 34 0 60 2 7 213 19 0 241 709


Grand Total 0 49 49 17 3 118 1 56 796 4 1 858 0 70 8 50 0 128 6 10 433 26 0 475 1579


0 49 49 17 3 118 1 56 796 4 1 858 0 70 8 50 0 128 6 10 433 26 0 475
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Knox County, TN


Classified Turn Movement Count


79 0.79 18


Site 2 of 13 Cycle Peds In Out


N Park St 0 3 12 28 39 0


TN-168 Asheville Hwy (East) Right Thru Left U-Turn 0 Cycle


S Park St 1 Peds


TN-168 Asheville Hwy (West)


Right 6


Lat/Long 443 Out 8 U-Turn N Thru 391 In 441


36.002996°, -83.870221° 0.86 7 Left W 0.93 E Left 44 0.92


365 In 332 Thru S U-Turn 0 Out 419


Date 18 Right


Tuesday, January 21, 2020


Peds 1


Weather Cycle 0 U-Turn Left Thru Right


Fair 0 32 5 48 14 0


28°F Out In Peds Cycle


90 0.80 85 Peak Hour: 1200 - 1300


1100 - 1300 (Weekday 2h Session) (21-01-2020)


Classification: ALL 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16


1 2 3 4 6 7 8 9 11 12 13 14 16 17 18 19


Southbound Westbound Northbound Eastbound


N Park St TN-168 Asheville Hwy (East) S Park St TN-168 Asheville Hwy (West)


U-Turn Left Thru Right Peds App U-Turn Left Thru Right Peds App U-Turn Left Thru Right Peds App U-Turn Left Thru Right Peds App Int Rolling


TIME 2.1 2.2 2.3 2.4 2a Total 2.5 2.6 2.7 2.8 2b Total 2.9 2.10 2.11 2.12 2c Total 2.13 2.14 2.15 2.16 2d Total Total Hour


1100 - 1115 0 14 5 3 0 22 0 8 70 0 1 79 0 9 0 8 1 18 1 2 78 3 0 84 203 872


1115 - 1130 0 13 4 0 0 17 0 9 82 1 0 92 0 12 3 9 0 24 1 2 75 4 0 82 215 905


1130 - 1145 0 8 3 0 0 11 2 12 105 2 0 121 0 11 1 9 1 22 0 1 82 2 0 85 239 934


1145 - 1200 0 10 5 2 1 18 0 12 81 2 0 95 0 6 0 16 0 22 0 1 78 5 0 84 219 934


Hourly Total 0 45 17 5 1 68 2 41 338 5 1 387 0 38 4 42 2 86 2 6 313 14 0 335 876 -


1200 - 1215 0 12 5 4 1 22 0 8 92 4 0 104 0 8 0 11 0 19 3 1 82 4 0 90 235 970


1215 - 1230 0 12 11 3 0 26 0 10 101 0 0 111 0 6 3 8 1 18 2 2 82 4 0 90 245


1230 - 1245 0 7 2 3 0 12 0 14 105 1 0 120 0 8 1 18 4 31 1 1 72 5 0 79 242


1245 - 1300 0 8 10 2 2 22 0 12 93 1 1 107 0 10 1 11 9 31 2 3 96 5 1 107 267


Hourly Total 0 39 28 12 3 82 0 44 391 6 1 442 0 32 5 48 14 99 8 7 332 18 1 366 989


Grand Total 0 84 45 17 4 150 2 85 729 11 2 829 0 70 9 90 16 185 10 13 645 32 1 701 1865


0 84 45 17 4 150 2 85 729 11 2 829 0 70 9 90 16 185 10 13 645 32 1 701


146 827 169 700


Approach (%) 0.00 56.00 30.00 11.33 2.67 0.24 10.25 87.94 1.33 0.24 0.00 37.84 4.86 48.65 8.65 1.43 1.85 92.01 4.56 0.14


Total (%) 0.00 4.50 2.41 0.91 0.21 8.04 0.11 4.56 39.09 0.59 0.11 44.45 0.00 3.75 0.48 4.83 0.86 9.92 0.54 0.70 34.58 1.72 0.05 37.59


P/Cycle 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0


Cars 0 83 44 15 - 142 2 79 696 11 - 788 0 69 9 83 - 161 10 13 613 31 - 667


Truck 0 1 1 2 - 4 0 6 33 0 - 39 0 1 0 7 - 8 0 0 32 1 - 33


P/Cycle (%) 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 - 0.00


Cars (%) 0.00 98.81 97.78 88.24 - 97.26 100.00 92.94 95.47 100.00 - 95.28 0.00 98.57 100.00 92.22 - 95.27 100.00 100.00 95.04 96.88 - 95.29
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Knox County, TN


Classified Turn Movement Count


114 0.74 38


Site 2 of 13 Cycle Peds In Out


N Park St 0 1 12 38 64 0


TN-168 Asheville Hwy (East) Right Thru Left U-Turn 0 Cycle


S Park St 0 Peds


TN-168 Asheville Hwy (West)


Right 9


Lat/Long 441 Out 2 U-Turn N Thru 398 In 478


36.002996°, -83.870221° 0.85 19 Left W 0.99 E Left 70 0.93


494 In 455 Thru S U-Turn 1 Out 608


Date 18 Right


Tuesday, January 21, 2020


Peds 0


Weather Cycle 0 U-Turn Left Thru Right


Fair 0 29 10 88 1 0


28°F Out In Peds Cycle


126 0.84 127 Peak Hour: 1615 - 1715


1500 - 1800 (Weekday 3h Session) (21-01-2020)


Classification: ALL 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16


1 2 3 4 6 7 8 9 11 12 13 14 16 17 18 19


Southbound Westbound Northbound Eastbound


N Park St TN-168 Asheville Hwy (East) S Park St TN-168 Asheville Hwy (West)


U-Turn Left Thru Right Peds App U-Turn Left Thru Right Peds App U-Turn Left Thru Right Peds App U-Turn Left Thru Right Peds App Int Rolling


TIME 2.1 2.2 2.3 2.4 2a Total 2.5 2.6 2.7 2.8 2b Total 2.9 2.10 2.11 2.12 2c Total 2.13 2.14 2.15 2.16 2d Total Total Hour


1500 - 1515 0 15 2 1 1 19 0 21 113 1 0 135 0 11 2 25 0 38 1 1 93 3 1 99 291 1137


1515 - 1530 0 11 4 0 0 15 0 17 109 0 0 126 0 5 0 20 0 25 0 2 71 9 2 84 250 1148


1530 - 1545 0 15 4 2 0 21 0 13 111 2 1 127 0 10 2 20 2 34 1 3 118 3 0 125 307 1206


1545 - 1600 0 9 4 3 0 16 0 14 115 1 0 130 0 13 1 16 0 30 0 4 108 8 0 120 296 1205


Hourly Total 0 50 14 6 1 71 0 65 448 4 1 518 0 39 5 81 2 127 2 10 390 23 3 428 1144 -


1600 - 1615 0 12 11 3 0 26 1 18 103 1 0 123 0 12 4 23 2 41 0 2 103 7 5 117 307 1211


1615 - 1630 0 16 8 1 1 26 0 17 91 1 0 109 0 9 3 15 0 27 0 4 132 9 0 145 307 1213


1630 - 1645 0 10 4 2 0 16 1 26 96 5 0 128 0 3 2 23 0 28 0 7 119 5 0 131 303 1163


1645 - 1700 0 19 14 1 0 34 0 7 110 2 0 119 0 5 3 29 1 38 1 6 101 4 0 112 303 1136


Hourly Total 0 57 37 7 1 102 2 68 400 9 0 479 0 29 12 90 3 134 1 19 455 25 5 505 1220 -


1700 - 1715 0 19 12 8 0 39 0 20 101 1 0 122 0 12 2 21 0 35 1 2 103 0 0 106 302 1070


1715 - 1730 0 9 6 2 0 17 1 13 98 0 0 112 0 6 1 19 0 26 0 5 93 3 0 101 256


1730 - 1745 0 12 9 3 0 24 0 12 90 1 0 103 0 7 3 25 0 35 1 3 104 6 0 114 276


1745 - 1800 0 9 6 4 0 19 0 11 80 2 0 93 0 9 1 19 1 30 2 3 89 1 0 95 237


Hourly Total 0 49 33 17 0 99 1 56 369 4 0 430 0 34 7 84 1 126 4 13 389 10 0 416 1071


Grand Total 0 156 84 30 2 272 3 189 1217 17 1 1427 0 102 24 255 6 387 7 42 1234 58 8 1349 3435


0 156 84 30 2 272 3 189 1217 17 1 1427 0 102 24 255 6 387 7 42 1234 58 8 1349


270 1426 381 1341


Approach (%) 0.00 57.35 30.88 11.03 0.74 0.21 13.24 85.28 1.19 0.07 0.00 26.36 6.20 65.89 1.55 0.52 3.11 91.48 4.30 0.59


Total (%) 0.00 4.54 2.45 0.87 0.06 7.92 0.09 5.50 35.43 0.49 0.03 41.54 0.00 2.97 0.70 7.42 0.17 11.27 0.20 1.22 35.92 1.69 0.23 39.27


P/Cycle 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0


Cars 0 156 83 29 - 268 3 184 1171 17 - 1375 0 100 24 250 - 374 7 42 1209 58 - 1316
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Technical Memorandum #6 
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Executive Summary 
Crash data from the most recent three years of data 
were utilized in the analysis (February 1, 2017 
through January 31, 2020). 
 


• The majority of the crashes were angle (38 
percent) followed by rear-end (37 percent).  


• 68 percent of the crashes were at intersections.  


• The actual corridor crash rate along non-
intersection locations is 20 percent less than the 
statewide average of similar corridors. 


• Two (2) intersections had crash rates higher 
than the statewide average of similar 
intersections; Rutledge Pike (SR 1) at McCalla 
Avenue / Pelham Park Road and Asheville 
Highway (SR 168) at Park Street. 


• The Asheville Highway (SR 168) at Park Street 
intersection has the highest crash rate at 4.12x 
the statewide average of similar intersections. 


 
For 


City of Knoxville 
Housing and Neighborhood Development Department 


400 Main Street, Room 655 
Knoxville, TN 37901 


 
By 


Gresham Smith 
2095 Lakeside Centre Way #120 


Knoxville, TN 37922 
 
 


Gresham Smith Project No. 44321.00 
 


March 20, 2020 
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1.0 MAGNOLIA AVE. STUDY AREA CRASH ANALYSIS 


Figure 1 provides a map of the Study Area. Crash data along Magnolia Avenue (SR 1), Rutledge 
Pike (SR 1), and Asheville Highway (SR 168) within the Study Area were obtained from the 
Tennessee Integrated Traffic Analysis Network (TITAN) database. Crash data from the most 
recent three years of data were utilized in the analysis (February 1, 2017 through January 31, 
2020). In these years there were 60 reported crashes along the 1.4 miles between Beaman Street, 
Park Street, and the I-40 Eastbound Ramps / Timothy Street. There were no (0) fatal crashes, 
four (4) incapacitating injury crashes, 20 other injury crashes, and 36 property damage only 
crashes. Figure 2 plots the crash locations within the Study Area, including all sideroads. Figure 
3 charts the crashes by time of day along Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and 
Asheville Highway (SR 168). The majority of crashes occurred between 1:00 PM and 4:00 PM. 
This coincides with when traffic volumes are highest. Table 1 through Table 4 summarizes the 
crash statistics along Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville Highway (SR 
168). 
 
Table 1 lists information concerning the types of crashes observed. The majority of the crashes 
were angle (38 percent) followed closely by rear-end (37 percent). These types of crashes are 
typically intersection-related, and the data demonstrate that 68 percent of the crashes were at 
intersections. Eighty-three (83) percent of the crashes occurred in dry road conditions and 85 
percent during daylight hours. The data do not demonstrate any roadway condition in need of 
improvement. 
 
Table 2 lists overall crash data. Thirty (30) of the 60 crashes occurred along Magnolia Avenue 
(SR 1). One (1) was an incapacitating injury crash, 10 were minor injury crashes and 19 were 
property damage only crashes. Sixteen (16) of the 60 crashes occurred along Rutledge Pike (SR 
1). Five (5) were minor injury cashes and 11 were property damage only crashes. Fourteen (14) 
of the 60 crashes occurred along Asheville Highway (SR 168). Three (3) were incapacitating injury 
crashes, five (5) minor injury crashes, and six (6) property damage only crashes. 
 
Corridor crash rates are calculated with non-intersection crashes. Table 3 lists all non-intersection 
crashes and shows no segment of Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville 
Highway (SR 168) in the Study Area had a crash rate above 1.554 crashes per million vehicle 
miles. The statewide rate for similar roadways (Urban 4-lane State Routes) is 1.994 crashes per 
million vehicle miles. Therefore, the actual corridor crash rate at non-intersection locations along 
Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville Highway (SR 168) is 20 percent 
less than the statewide average of similar corridors. 
 
Table 4 lists the crash rates of intersections that had three (3) or more crashes between February 
1, 2017 and January 31, 2020 within the analysis area. Of the seven (7) intersections with three 
(3) or more crashes, two (2) had crash rates higher than the statewide average for similar 
intersections. The intersection of Rutledge Pike (SR 168) with McCalla Avenue / Pelham Park 
Road is stop-sign controlled on the McCalla Avenue / Pelham Park Road approach. This 
intersection has a median along Rutledge Pike (SR 1) that allows travel across Rutledge Pike 
(SR 1). The crash rate is 1.51x higher than the statewide average of similar intersections. The 
intersection of Asheville Highway (SR 168) with Park Street is stop-sign controlled on the Park 
Street approaches. This intersection allows full movements and has left-turn lanes on the 
Asheville Highway (SR 168) approaches. The crash rate of Asheville Highway (SR 168) with Park 
Street is 4.12x higher than the statewide average of similar intersections.  
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FIGURE 1:  STUDY AREA WITH ADDITIONAL COVERAGE 
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FIGURE 2: CRASH HISTORY (2/1/17 – 1/31/20) 


Source: TITAN Database  







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Crash Analysis 


Knoxville, Knox County, TN 


 


 4 


 


 
FIGURE 3: CRASHES BY TIME OF DAY (2/1/17 – 1/31/20) 
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TABLE 1: CRASH STATISTICS, TYPE OF CRASHES (2/1/17 – 1/31/20) 


Condition Number of Percentage of


Crashes Total


Fatal 0 0%


Incap. Injury 4 7%


Other Injury 20 33%


PDO 36 60%


Angle 23 38%


Rear-End 22 37%


Single Car 7 12%


Sideswipe Same Dir. 3 5%


Head-On 2 3%


Rear-to-Rear 2 3%


Unknown 1 2%


Ice 0 0%


Snow 0 0%


Sand/Mud/Dirt 0 0%


Wet 10 17%


Dry 50 83%


Daylight 51 85%


Dark/Lighted 8 13%


Not Indicated 1 2%


Along Roadway 23 38%


At Intersection 37 62%


Total


Crash Location


60


Light Condition


Interchange Area


Severity


Manner of Collision


Road Conditions
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TABLE 2: CRASH STATISTICS (2/1/17 – 1/31/20), SUMMARY 


Route Begin End Dist. AADT Overall Severity


LM Description LM Description 2018 Total Fatal Incap. Inj. Other Inj. PDO Rate Index


SR 1 23.669 Beaman St. 24.202 Rutledge Pk. 0.533 12,860 30 0 1 10 19 N/A 0.40


SR 1 24.202 Magnolia Ave. 24.637 I-40 EB Ramps 0.435 10,210 16 0 0 5 11 N/A 0.31


SR 168 17.650 Park St. 18.045 Magnolia Ave. 0.395 7,440 14 0 3 5 6 N/A 0.79


Total: 1.4 60 0 4 20 36


Crashes


 
 
 
TABLE 3: CRASH STATISTICS (2/1/17 – 1/31/20), NON-INTERSECTIONS 


Route Begin End Dist. AADT Overall Severity


LM Description LM Description 2018 Total Fatal Incap. Inj. Other Inj. PDO Rate Index


SR 1 23.669 Beaman St. 24.202 Rutledge Pk. 0.533 12,860 8 0 1 1 6 1.066 0.38


SR 1 24.202 Magnolia Ave. 24.637 I-40 EB Ramps 0.435 10,210 6 0 0 1 5 1.234 0.17


SR 168 17.650 Park St. 18.045 Magnolia Ave. 0.395 7,440 5 0 1 1 3 1.554 0.60


Notes:  Statewide average crash rate for similar facilities (Urban SR 4-Lane Divided) is 1.994 crashes per million vehicle miles


Crashes
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TABLE 4: CRASH STATISTICS (2/1/17 – 1/31/20), INTERSECTIONS WITH 3 OR MORE CRASHES 


Statewide Actual/


ID LM Side Road West East North South # Crashes Rate Rate Statewide


1 23.67 Magnolia (SR 1) at Beaman St. 12,860 12,860 660 380 3 0.20 0.721 0.28


2 23.97 Magnolia (SR 1) at Lakeside St. 12,860 12,860 390 830 3 0.20 0.721 0.28


3 24.04 Magnolia (SR 1) at Kirkwood St. 12,860 12,860 210 1,920 5 0.33 0.721 0.45


4 24.13 Magnolia (SR 1) at Prosser Rd. 12,860 12,860 2,520 2,500 10 0.59 0.721 0.82


5 24.54 Rutledge Pk. (SR1) at McCalla / Pelham 0 1,400 10,210 10,210 3 0.25 0.166 1.51


6 24.64 Rutledge Pk. (SR 1) at I-40 EB Ramps 1,950 15,370 10,210 10,210 7 0.34 0.721 0.47


7 17.65 Asheville Hwy. (SR 168) at Park St. 7,440 7,440 1,420 2,400 7 0.68 0.166 4.12


Notes:


SW Rate for urban signalized intersections on multi-lane divided facilties (2014-2016): 0.721


SW Rate for urban unsignalized intersections on multi-lane divided facilties (2014-2016): 0.166


ADT Mainline ADT Side Road 2016, 2017, 2018
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2.0 SUMMARY 


Crash data along Magnolia Avenue (SR 1), Rutledge Pike (SR 1), and Asheville Highway (SR 
168) within the Study Area were obtained from the TITAN database. Crash data from the most 
recent three years of data were utilized in the analysis (February 1, 2017 through January 31, 
2020). The majority of the crashes were angle (38 percent) followed by rear-end (37 percent). 
Sixty-eight (68) percent of the crashes were at intersections. The actual corridor crash rate along 
non-intersection locations is 20 percent less than the statewide average of similar corridors. Two 
(2) intersections had crash rates higher than the statewide average of similar intersections; 
Rutledge Pike (SR 1) at McCalla Avenue / Pelham Park Road and Asheville Highway (SR 168) 
at Park Street. The Asheville Highway (SR 168) at Park Street intersection has the highest crash 
rate at 4.12x the statewide average of similar intersections. The raw crash data and statewide 
crash rate data are provided in the Attachments. 
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Storey, Jon


From: Michael Gilbert <Michael.Gilbert@tn.gov>


Sent: Tuesday, March 24, 2020 7:20 AM


To: Storey, Jon; Tony Armstrong


Cc: Amy Rauch; Shaun Armstrong


Subject: RE: Magnolia Avenue Interchange Traffic and Crash Projections


Jon, 


 


Thanks for sending and I am good with the updated crash analysis. 


Have a great day and hope you and your family are doing well during this time, 


 


Mike G 


 


From: Storey, Jon <jon.storey@greshamsmith.com>  


Sent: Friday, March 20, 2020 7:08 PM 


To: Tony Armstrong <Tony.Armstrong@tn.gov>; Michael Gilbert <Michael.Gilbert@tn.gov> 


Cc: Amy Rauch <Amy.Rauch@tn.gov>; Shaun Armstrong <Shaun.Armstrong@tn.gov> 


Subject: [EXTERNAL] RE: Magnolia Avenue Interchange Traffic and Crash Projections 


 


 


*** This is an EXTERNAL email. Please exercise caution. DO NOT open attachments or click links from unknown 
senders or unexpected email - STS-Security. ***  


Mike, 


 


Attached is the updated crash analysis. The crash date range requested was used in the updated analysis. Please let me 


know if any additional comments or questions.  


 


Tony, please let me know when we can discuss the traffic projection comment and I’ll get that updated. 


 


Thanks, 


 


Jonathan Storey, PE, PTOE 


Gresham Smith 
 


D: 615.770.8177 


M: 615.974.3956  
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17


1


Fatal Crashes:


Total Killed:


Incap Injury Crashes:


Total Incap Injuries:


Other Injury Crashes:


Total Other Injuries:


Prop Damage Crashes:


Total Crashes:


0


1


0


30


19


Pedestrians:


Hazardous Cargo:


Work / Constr Zones:


Fixed Objects:


Single Unit Trucks


Tractor - Trailer Trucks:


Bicycles:


Motorcycles:


Lane Departures:


Distracted Drivers:


0


0


2


0


1


0


1


0


2


5


Deer (Animal):


Other Animal:


Motor Vehicle in Transport:


Pedestrian:


Pedalcycle:


Railway Train:


Motor Vehicle in Transport in 
Other Roadway:


Parked Motor Vehicle:


Other Type Non-Motorist:


Fixed Object:


Other Object (Not Fixed):


Non Collision:


Overturn:


Jackknife:


Cross Median:


Ran Off Road:


0


0


0


25


0


0


0


0


2


1


0


0


0


0


0


2


Unknown:


Rear End:


Head On:


Rear-to-Side / Rear:


Angle:


Sideswipe Same Dir:


Sideswipe Opp Dir:


2


2


13


0


0


10


0


Ice:


Snow or Slush:


Sand, Mud, Dirt or Oil:


Wet:


Dry:


0


0


0


25


5


Dusk:


Dark / Not Lighted:


Dawn:


Daylight:


Dark / Lighted:


Not Indicated:


0


26


0


1


0


3


No Adverse Conditions:


Rain:


Sleet and Hail:


Snow:


Foggy:


Smog, Smoke:


Crosswind:


0


2


28


0


0


0


0


Along Roadway:


At Intersection:


Railroad Crossing:


Bridge:


Underpass:


Ramp:


Private Property:


Other:


8


0


0


0


22


0


0


0


Boulder:


Building:


Overhead Structure:


Bridge Pier/Abutment/End:


Guardrail:


Cable Barrier:


Other Barrier:


Bridge Rail: 0


0


0


0


0


0


0


0


Highway Traffic Sign Post


Overhead Sign Support:


Luminaire/Light Support:


Traffic Signal Support:


Utility Pole:


Other Post, Pole Supports:


Culvert:


Curb:


0


1


0


0


0


0


0


0


Ditch:


Embankment:


Fence:


Wall:


Shrubbery:


Tree:


Fire Hydrant:


Other Fixed Object:


Mail Box: 0


0


0


0


1


0


0


0


0This report was generated by E-TRIMS


Impact Attenuator: 0


Fixed Objects


Manner of Collision Light Conditions Weather Conditions


Crash Location


First Harmful Event


Road Conditions


Crashes InvolvingStatistics


Log Miles: 23.669 to 24.202 - Crash Dates: 2/1/2017 to 1/31/2020
Vehicle Filter: None - Other Factors Filter: None


Crash Summary Report
County: Route: Spcl Cse: Cnty Seq:


3/20/2020


KNOX


Page 1 of 1


SR001 0-NONE 1
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7


0


Fatal Crashes:


Total Killed:


Incap Injury Crashes:


Total Incap Injuries:


Other Injury Crashes:


Total Other Injuries:


Prop Damage Crashes:


Total Crashes:


0


0


0


16


11


Pedestrians:


Hazardous Cargo:


Work / Constr Zones:


Fixed Objects:


Single Unit Trucks


Tractor - Trailer Trucks:


Bicycles:


Motorcycles:


Lane Departures:


Distracted Drivers:


0


0


2


1


0


0


0


0


2


0


Deer (Animal):


Other Animal:


Motor Vehicle in Transport:


Pedestrian:


Pedalcycle:


Railway Train:


Motor Vehicle in Transport in 
Other Roadway:


Parked Motor Vehicle:


Other Type Non-Motorist:


Fixed Object:


Other Object (Not Fixed):


Non Collision:


Overturn:


Jackknife:


Cross Median:


Ran Off Road:


0


0


0


14


0


0


0


0


0


0


0


0


0


0


0


2


Unknown:


Rear End:


Head On:


Rear-to-Side / Rear:


Angle:


Sideswipe Same Dir:


Sideswipe Opp Dir:


0


0


7


0


1


5


1


Ice:


Snow or Slush:


Sand, Mud, Dirt or Oil:


Wet:


Dry:


0


0


0


12


4


Dusk:


Dark / Not Lighted:


Dawn:


Daylight:


Dark / Lighted:


Not Indicated:


0


13


0


0


0


3


No Adverse Conditions:


Rain:


Sleet and Hail:


Snow:


Foggy:


Smog, Smoke:


Crosswind:


0


4


12


0


0


0


0


Along Roadway:


At Intersection:


Railroad Crossing:


Bridge:


Underpass:


Ramp:


Private Property:


Other:


4


0


0


0


10


0


0


2


Boulder:


Building:


Overhead Structure:


Bridge Pier/Abutment/End:


Guardrail:


Cable Barrier:


Other Barrier:


Bridge Rail: 0


0


0


0


0


0


0


1


Highway Traffic Sign Post


Overhead Sign Support:


Luminaire/Light Support:


Traffic Signal Support:


Utility Pole:


Other Post, Pole Supports:


Culvert:


Curb:


0


0


0


0


0


0


0


1


Ditch:


Embankment:


Fence:


Wall:


Shrubbery:


Tree:


Fire Hydrant:


Other Fixed Object:


Mail Box: 0


0


0


0


0


0


0


0


0This report was generated by E-TRIMS


Impact Attenuator: 0


Fixed Objects


Manner of Collision Light Conditions Weather Conditions


Crash Location


First Harmful Event


Road Conditions


Crashes InvolvingStatistics


Log Miles: 24.203 to 24.637 - Crash Dates: 2/1/2017 to 1/31/2020
Vehicle Filter: None - Other Factors Filter: None


Crash Summary Report
County: Route: Spcl Cse: Cnty Seq:


3/20/2020


KNOX


Page 1 of 1


SR001 0-NONE 1







5


8


3


Fatal Crashes:


Total Killed:


Incap Injury Crashes:


Total Incap Injuries:


Other Injury Crashes:


Total Other Injuries:


Prop Damage Crashes:


Total Crashes:


0


3


0


14


6


Pedestrians:


Hazardous Cargo:


Work / Constr Zones:


Fixed Objects:


Single Unit Trucks


Tractor - Trailer Trucks:


Bicycles:


Motorcycles:


Lane Departures:


Distracted Drivers:


0


0


2


0


0


0


1


0


2


0


Deer (Animal):


Other Animal:


Motor Vehicle in Transport:


Pedestrian:


Pedalcycle:


Railway Train:


Motor Vehicle in Transport in 
Other Roadway:


Parked Motor Vehicle:


Other Type Non-Motorist:


Fixed Object:


Other Object (Not Fixed):


Non Collision:


Overturn:


Jackknife:


Cross Median:


Ran Off Road:


0


0


0


11


0


0


0


0


1


0


0


0


0


0


0


2


Unknown:


Rear End:


Head On:


Rear-to-Side / Rear:


Angle:


Sideswipe Same Dir:


Sideswipe Opp Dir:


0


0


2


0


2


8


0


Ice:


Snow or Slush:


Sand, Mud, Dirt or Oil:


Wet:


Dry:


0


0


0


13


1


Dusk:


Dark / Not Lighted:


Dawn:


Daylight:


Dark / Lighted:


Not Indicated:


0


12


0


0


0


2


No Adverse Conditions:


Rain:


Sleet and Hail:


Snow:


Foggy:


Smog, Smoke:


Crosswind:


0


0


14


0


0


0


0


Along Roadway:


At Intersection:


Railroad Crossing:


Bridge:


Underpass:


Ramp:


Private Property:


Other:


4


0


0


0


9


0


0


1


Boulder:


Building:


Overhead Structure:


Bridge Pier/Abutment/End:


Guardrail:


Cable Barrier:


Other Barrier:


Bridge Rail: 0


0


0


0


0


0


0


0


Highway Traffic Sign Post


Overhead Sign Support:


Luminaire/Light Support:


Traffic Signal Support:


Utility Pole:


Other Post, Pole Supports:


Culvert:


Curb:


0


0


0


0


0


0


0


0


Ditch:


Embankment:


Fence:


Wall:


Shrubbery:


Tree:


Fire Hydrant:


Other Fixed Object:


Mail Box: 0


0


0


0


0


0


2


0


0This report was generated by E-TRIMS


Impact Attenuator: 0


Fixed Objects


Manner of Collision Light Conditions Weather Conditions


Crash Location


First Harmful Event


Road Conditions


Crashes InvolvingStatistics


Log Miles: 17.650 to 18.045 - Crash Dates: 2/1/2017 to 1/31/2020
Vehicle Filter: None - Other Factors Filter: None


Crash Summary Report
County: Route: Spcl Cse: Cnty Seq:


3/20/2020


KNOX


Page 1 of 1


SR168 0-NONE 1







BLM


Relation to First 


Junction County Route


Case 


Number


Of 


Crash


Date of 


Crash


Time of 


Crash Type of Crash


Total 


Killed


Total 


Inj


Incap 


Injurie


Other 


Injurie


Total 


Veh Manner of First Collision


Weather 


Cond


Light 


Conditions


23.872 NON_JUNCTION KNOX SR001 300413588 2018 1/5/2018 1224 Suspected Minor Injury0 3 0 3 1 NO COLLISION W/ VEHICLE Clear Daylight


23.913 NON_JUNCTION KNOX SR001 300542080 2019 5/27/2019 1340 Suspected Serious Injury0 1 1 0 2 REAR-END Clear Daylight


23.99 NON_JUNCTION KNOX SR001 300566457 2019 9/6/2019 1719 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Daylight


23.99 NON_JUNCTION KNOX SR001 300566462 2019 9/6/2019 1634 Prop Damage (over) 0 0 0 0 3 REAR-END Clear Daylight


24.049 NON_JUNCTION KNOX SR001 300566455 2019 9/6/2019 1734 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Daylight


24.22 NON_JUNCTION KNOX SR001 300468879 2018 8/18/2018 2127 Prop Damage (over) 0 0 0 0 2 UNKNOWN Rain Dark-Lighted


24.62 NON_JUNCTION KNOX SR001 300360899 2017 6/5/2017 1503 Prop Damage (over) 0 0 0 0 2 NO COLLISION W/ VEHICLE Rain Daylight


23.894 NON_JUNCTION KNOX SR001 300449473 2018 5/24/2018 0 Prop Damage (over) 0 0 0 0 2 REAR TO REAR Clear Unknown


24.067 NON_JUNCTION KNOX SR001 300597302 2019 12/25/2019 1400 Prop Damage (over) 0 0 0 0 2 REAR TO REAR Clear Daylight


23.669 INTERSECTION KNOX SR001 300374960 2017 8/5/2017 1124 Suspected Minor Injury0 1 0 1 2 ANGLE Clear Daylight


23.669 INTERSECTION KNOX SR001 300595251 2019 12/21/2019 1004 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Daylight


23.902 INTERSECTION KNOX SR001 300507699 2018 11/17/2018 413 Prop Damage (over) 0 0 0 0 2 REAR-END Rain Dark-Lighted


23.972 INTERSECTION KNOX SR001 300570067 2019 9/21/2019 1148 Prop Damage (under) 0 0 0 0 2 REAR-END Clear Daylight


24.042 INTERSECTION KNOX SR001 102603847 2019 12/20/2019 949 Suspected Minor Injury0 4 0 4 3 HEAD-ON Clear Daylight


24.042 INTERSECTION KNOX SR001 300423061 2018 2/16/2018 745 Suspected Minor Injury0 1 0 1 2 REAR-END Rain Daylight


24.042 INTERSECTION KNOX SR001 300424643 2018 2/22/2018 1726 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Daylight


24.042 INTERSECTION KNOX SR001 300448188 2018 5/23/2018 740 Suspected Minor Injury0 1 0 1 2 ANGLE Clear Daylight


24.132 INTERSECTION KNOX SR001 300343022 2017 3/26/2017 1315 Prop Damage (over) 0 0 0 0 2 ANGLE Cloudy Daylight


24.132 INTERSECTION KNOX SR001 300353914 2017 5/8/2017 1431 Suspected Minor Injury0 1 0 1 2 ANGLE Clear Daylight


24.132 INTERSECTION KNOX SR001 300389001 2017 9/29/2017 1328 Prop Damage (over) 0 0 0 0 2 ANGLE Clear Daylight


24.132 INTERSECTION KNOX SR001 300397606 2017 11/1/2017 1438 Prop Damage (over) 0 0 0 0 2 ANGLE Clear Daylight


24.132 INTERSECTION KNOX SR001 300455090 2018 6/23/2018 1827 Suspected Minor Injury0 2 0 2 2 HEAD-ON Clear Daylight


24.132 INTERSECTION KNOX SR001 300473455 2018 9/6/2018 1316 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Daylight


24.132 INTERSECTION KNOX SR001 300517830 2019 2/24/2019 905 Suspected Minor Injury0 1 0 1 2 ANGLE Clear Daylight


24.132 INTERSECTION KNOX SR001 300524556 2019 3/24/2019 1257 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Daylight


24.132 INTERSECTION KNOX SR001 300526775 2019 4/1/2019 2006 Suspected Minor Injury0 2 0 2 2 ANGLE Clear Daylight


24.132 INTERSECTION KNOX SR001 300569392 2019 8/25/2019 1100 Prop Damage (over) 0 0 0 0 2 ANGLE Clear Daylight


24.537 INTERSECTION KNOX SR001 300491898 2018 11/13/2018 1520 Prop Damage (over) 0 0 0 0 2 ANGLE Cloudy Daylight


24.537 INTERSECTION KNOX SR001 300531403 2019 4/18/2019 1523 Suspected Minor Injury0 1 0 1 2 ANGLE Clear Daylight


24.537 INTERSECTION KNOX SR001 300585312 2019 11/15/2019 934 Suspected Minor Injury0 1 0 1 2 ANGLE Clear Daylight


24.637 INTERSECTION KNOX SR001 300466973 2018 8/12/2018 819 Prop Damage (under) 0 0 0 0 2 REAR-END Clear Daylight


24.637 INTERSECTION KNOX SR001 300584284 2019 11/11/2019 1057 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Daylight


24.637 INTERSECTION KNOX SR001 300592062 2019 12/10/2019 1442 Prop Damage (over) 0 0 0 0 2 SIDESWIPE, SAME DIR Rain Daylight


23.972 INTERSECTION KNOX SR001 300359560 2017 5/30/2017 2140 Suspected Minor Injury0 1 0 1 4 NO COLLISION W/ VEHICLE Clear Dark-Lighted


23.669 INTERSECTION RELATEDKNOX SR001 300367839 2017 7/5/2017 1927 Prop Damage (under) 0 0 0 0 2 REAR-END Clear Daylight


23.972 INTERSECTION RELATEDKNOX SR001 300506451 2019 1/7/2019 1844 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Dark-Lighted


24.042 INTERSECTION RELATEDKNOX SR001 300446916 2018 5/21/2018 1034 Prop Damage (over) 0 0 0 0 2 ANGLE Clear Daylight


24.637 INTERSECTION RELATEDKNOX SR001 300338629 2017 3/3/2017 1515 Suspected Minor Injury0 3 0 3 2 REAR-END Clear Daylight


24.637 INTERSECTION RELATEDKNOX SR001 300351546 2017 4/30/2017 1524 Prop Damage (under) 0 0 0 0 3 REAR-END Clear Daylight


24.637 INTERSECTION RELATEDKNOX SR001 300399829 2017 11/9/2017 1445 Suspected Minor Injury0 1 0 1 2 REAR-END Clear Daylight


24.637 INTERSECTION RELATEDKNOX SR001 300425782 2018 2/27/2018 1908 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Dark-Lighted







24.467 ENTRENCE/EXIT RAMP RELATEDKNOX SR001 300344463 2017 3/31/2017 930 Suspected Minor Injury0 1 0 1 2 ANGLE Cloudy Daylight


24.62 ENTRENCE/EXIT RAMP RELATEDKNOX SR001 300360922 2017 6/5/2017 1422 Prop Damage (over) 0 0 0 0 1 NO COLLISION W/ VEHICLE Rain Daylight


24.497 DRIVEWAY, ALLEY ACCESS, ETC.KNOX SR001 300451733 2018 6/9/2018 1350 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Daylight


24.576 ACCEL/DECEL LANEKNOX SR001 300521909 2019 3/12/2019 2213 Prop Damage (over) 0 0 0 0 2 ANGLE Clear Dark-Lighted


23.915 OTHER KNOX SR001 300411299 2017 12/24/2017 1159 Prop Damage (over) 0 0 0 0 1 NO COLLISION W/ VEHICLE Clear Daylight


17.965 NON_JUNCTION KNOX SR168 300602374 2020 1/22/2020 742 Prop Damage (over) 0 0 0 0 2 SIDESWIPE, SAME DIR Clear Daylight


17.688 NON_JUNCTION KNOX SR168 300548151 2019 6/23/2019 1636 Prop Damage (over) 0 0 0 0 2 ANGLE Clear Daylight


17.851 NON_JUNCTION KNOX SR168 300378847 2017 8/20/2017 1252 Suspected Serious Injury0 1 1 0 1 NO COLLISION W/ VEHICLE Clear Daylight


17.65 INTERSECTION KNOX SR168 300360323 2017 6/2/2017 2125 Suspected Minor Injury0 2 0 2 2 ANGLE Clear Dark-Lighted


17.65 INTERSECTION KNOX SR168 300431546 2018 3/23/2018 1538 Prop Damage (over) 0 0 0 0 2 ANGLE Clear Daylight


17.65 INTERSECTION KNOX SR168 300475080 2018 9/11/2018 1751 Prop Damage (over) 0 0 0 0 2 ANGLE Clear Daylight


17.65 INTERSECTION KNOX SR168 300486047 2018 10/24/2018 1112 Suspected Serious Injury0 1 1 0 2 ANGLE Clear Daylight


17.65 INTERSECTION KNOX SR168 300583955 2019 11/10/2019 1451 Suspected Serious Injury0 1 1 0 2 ANGLE Clear Daylight


17.65 INTERSECTION KNOX SR168 300599102 2019 12/26/2019 1622 Suspected Minor Injury0 2 0 2 2 ANGLE Clear Daylight


17.68 INTERSECTION KNOX SR168 300445385 2018 5/15/2018 1159 Suspected Minor Injury0 2 0 2 2 ANGLE Clear Daylight


17.86 INTERSECTION KNOX SR168 300350826 2017 4/25/2017 1608 Prop Damage (over) 0 0 0 0 2 REAR-END Clear Daylight


18.04 INTERSECTION KNOX SR168 300438923 2018 4/22/2018 1521 Suspected Minor Injury0 1 0 1 2 REAR-END Clear Daylight


18.018 ENTRENCE/EXIT RAMP RELATEDKNOX SR168 300389334 2017 9/30/2017 1841 Prop Damage (over) 0 0 0 0 2 SIDESWIPE, SAME DIR Clear Daylight


17.843 UNKNOWN KNOX SR168 300398448 2017 11/5/2017 357 Suspected Minor Injury0 1 0 1 1 NO COLLISION W/ VEHICLE Clear Dark-Lighted







TENNESSEE DEPARTMENT OF TRANSPORTATION 


COUNTY                = Knox      Date: 3/20/2020


Route                     =Asheville Hiway


Location                =At Park Street


Highway Type       =Urban Multilane Divided


FUNCTIONAL CLASS=Arterial


DATA YEARS        =2017, 2018, and 2018 (2/1/17 through 1/31/20)


ADT YEARS USED=2018 (TDOT most recent ADT Data) and 2020 (Sideroad Counts to Supplement)


COMMENTS    = Sideroad ADT DHV x 10


ANALYZED BY  = JHS


SECTION  =  MORE THAN 0.10 MILE / SPOT= LESS THAN OR EQUAL TO  0.10 MILE


BLM ELM Length Average AADT VMT


0.000 0


0.000 0.000 0


0.000 0.000 0.000 0


0.000 0.000 0.000 0


0.000 0.000 0.000 0


0.000 0.000 0.000 0


0.000 0.000 0.000 0


0.000 0 0


INTERSECTION     Leg Traffic AADT


Log Mile          = 17.65 North    = 1,420


East     = 7,440


        PRODUCED PURSUANT TO South    = 2,400


       PUBLIC RECORDS REQUEST West     = 7,440


This document is covered by 23 USC §409 Entering AADT = 9,350


  and its production pursuant to a public 2018 (Tdot Most Recent Adt Data) And 2020 (Sideroad Counts To Supplement)


     document records request does not Urban Multilane Divided


         waive the provisions of §409 2017, 2018, And 2018 (2/1/17 Through 1/31/20)


Total Fatal Incap. Injury     


*Severe 


Crashes


Other          


Injury


No. of Crashes    = 7 0 2 2 3


No. of Years    = 3


SW avg. rate    = 0.166 0.001 0.006 0.007 0.049


08-10 S/W Rates


Exposure    (E)      = 10.2383


Crash Rate (A)      = 0.684 0.000 0.195 0.195 0.293


Critical Rate (C)      = 0.511


Severity Index (SI)      = 1.0000


Actual Rate/SW Average        = 4.12 0.00 32.56 27.91 5.98


Ratio of A/C      = 1.34


* Severe Crashes are the sum of fatal and incapacitating injury crashes


Revised 11/3/2009


T.D.O.T.  STRTAEGIC TRANSPORTATION INVESTMENTS DIVISION   ( SAFETY DATA SECTION  ) Jhs
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STATEWIDE CRASH RATE DATA 


 







Statewide Intersection Crash Rates


11/3/2017 07:59:54


2 Ln w/Turn2 Lane


Multi-Lane


DividedUnivided Turn Lane


UrbanRural


Study: OFFICIAL HSIP STUDY 2014 - 2016


Begin Date: 1/1/2014          End Date: 12/31/2016


Univided Divided Turn Lane2 Ln w/Turn2 Lane


Tennessee Department of Transportation


Multi-Lane


Page 1 of 1


Signalized Intersections


0.545 0.5070.525 0.4010.699 0.392 0.4520.5950.456


0.1600.1570.1290.1090.109 0.134 0.141 0.1300.167


0.0130.0180.0270.0270.020 0.017 0.032 0.0100.012


0.0010.0010.0000.000 0.000 0.004 0.0000.0010.001


0.6820.7210.5490.6610.586 0.850 0.577 0.5920.774


Non-injury


Injury


Incap Inj


Fatal


Total


0.633


0.180


0.016


0.001


0.830


Full Stop Intersections


0.550 0.0000.898 0.4430.564 0.900 0.6530.3790.425


0.0000.1670.0530.2250.088 0.564 0.194 0.0870.100


0.0000.0150.0000.0000.006 0.000 0.000 0.0000.010


0.0000.0000.0000.000 0.000 0.000 0.0440.0020.000


0.0000.7310.9531.1220.519 1.128 0.637 0.7830.490


Non-injury


Injury


Incap Inj


Fatal


Total


0.110


0.110


0.000


0.000


0.219


Other Intersections


0.120 0.1050.073 0.0480.075 0.042 0.1170.1270.079


0.0330.0390.0160.0200.033 0.026 0.025 0.0330.040


0.0040.0060.0030.0070.008 0.003 0.008 0.0040.005


0.0010.0010.0010.000 0.001 0.002 0.0010.0010.001


0.1430.1660.0620.0990.121 0.104 0.083 0.1540.173


Non-injury


Injury


Incap Inj


Fatal


Total


0.165


0.049


0.005


0.001


0.220


Intersection Rates:  Crashes / Million Entering Vehicles
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Begin Date: 1/1/2014     End Date: 12/31/2016
Study: OFFICIAL HSIP STUDY 2014 - 2016


Statewide Average Crash Rates for Sections and Spots
Tennessee Department of Transportation


Highway Type
Location


Type
Rural /
Urban


Fatal
Rate


Incap.
Rate


Other Inj.
Rate


Pd.
Rate


Total
Rate


Severe
Crash Rate


  Total
  Veh. Miles


  (in millions)
Route
Type


Interstates and State Routes
0.1391.6471.1060.4030.1160.0242 OR 3 LNSection 22,121RuralIS & SR
0.0892.0301.5830.3580.0780.0112 OR 3 LN W/TLSection 628RuralIS & SR
0.0751.6791.2250.3790.0640.0114 OR MORE UNDIVSection 359RuralIS & SR
0.0560.6960.4840.1560.0470.0094 OR MORE DIVSection 7,213RuralIS & SR
0.0610.8960.6410.1940.0420.0184 OR MORE W TLSection 2,673RuralIS & SR
0.0330.5280.3920.1030.0270.006FREEWAYSection 25,129RuralIS & SR
0.0400.4800.3230.1170.0330.0072 OR 3 LNSpot 77,767RuralIS & SR
0.0150.3780.2970.0660.0130.0022 OR 3 LN W/TLSpot 3,560RuralIS & SR
0.0150.2900.2100.0650.0120.0034 OR MORE UNDIVSpot 2,268RuralIS & SR
0.0160.1960.1380.0440.0130.0034 OR MORE DIVSpot 26,451RuralIS & SR
0.0150.2210.1580.0480.0100.0044 OR MORE W TLSpot 11,151RuralIS & SR
0.0050.0860.0640.0170.0040.001FREEWAYSpot 154,522RuralIS & SR
0.1002.5741.9150.5590.0850.0152 OR 3 LNSection 10,470UrbanIS & SR
0.0802.9782.3150.5830.0710.0092 OR 3 LN W/TLSection 1,877UrbanIS & SR
0.0983.9543.0420.8130.0860.0134 OR MORE UNDIVSection 2,910UrbanIS & SR
0.0591.9941.5370.3970.0510.0094 OR MORE DIVSection 17,187UrbanIS & SR
0.0893.2942.5250.6800.0780.0114 OR MORE W TLSection 14,184UrbanIS & SR
0.0301.1120.8570.2250.0250.005FREEWAYSection 50,490UrbanIS & SR
0.0150.4140.3110.0870.0130.0022 OR 3 LNSpot 74,483UrbanIS & SR
0.0110.3940.3080.0750.0100.0012 OR 3 LN W/TLSpot 15,299UrbanIS & SR
0.0100.4650.3630.0920.0090.0014 OR MORE UNDIVSpot 37,084UrbanIS & SR
0.0080.2890.2240.0570.0070.0014 OR MORE DIVSpot 132,270UrbanIS & SR
0.0110.3920.3010.0800.0090.0014 OR MORE W TLSpot 126,015UrbanIS & SR
0.0040.1330.1030.0270.0030.001FREEWAYSpot 423,396UrbanIS & SR


Note:  Section rates are crashes per million vehicle miles.
Note:  Spot rates are crashes per million vehicles.  Spots are sections of roadway less than or equal to .10 mile.
Note:  Severe crash rates are the sum of rates for fatal and incapacitating injury crashes.
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Executive Summary 
Two options are proposed for consideration 
based on this Intersection Control Evaluation 
(ICE) Stage I Scoping Analysis: 
 
1. Multilane Roundabout (worst traffic 


operations, best safety characteristics, 
highest cost) 


2. Traffic Signal (best traffic operations, worst 
safety characteristics, lowest cost) 
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1.0 MAGNOLIA AVENUE / RUTLEDGE PIKE / ASHEVILLE HIGHWAY 
ICE 


The purpose of the Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study is to 
examine transportation system improvements that improve mobility and connectivity at this 
interchange within the Burlington area of East Knoxville. All transportation modes are considered 
including motor-vehicle, pedestrian, bicycle, and transit. The goal of the study is to propose an 
improvement option that complements and connects the surrounding urban neighborhood. The 
existing interchange of Magnolia Avenue (State Route 1, SR 1), Asheville Highway (SR 168) and 
Rutledge Pike (SR 1) is out of context with its urban surroundings. It bisects the Burlington 
neighborhood, making it difficult for both motorists and pedestrians to cross between the south 
and north sides of Magnolia Avenue (SR 1) / Asheville Highway (SR 168). The existing 
interchange does not provide a direct connection from Rutledge Pike (SR 1) southbound (from I-
40) towards Asheville Highway (SR 168) eastbound. Figure 1 provides a location map on aerial 
photography of the study area. 
 
Intersection Control Evaluation (ICE) methodology was used to determine viable traffic control 
improvement options for the existing Magnolia Avenue (SR 1) / Rutledge Pike (SR 1) / Asheville 
Highway (SR 168) Interchange. ICE is a data-driven, performance-based framework and 
approach used to objectively screen options and identify an optimal geometric and control solution 
for an intersection. 
 
There are dozens of conventional and innovative intersection types and variations proven to work 
in the United States. With so many choices, it is important to use a consistent process to assess 
what options best meet project need and purpose. Utilizing ICE policies and procedures to 
evaluate and select the geometry and control for an intersection offers many potential benefits to 
road agencies and the traveling public, including: 
 
• Implementation of safer, more balanced and more cost-effective solutions. 


• Consistent documentation that improves the transparency of transportation decisions. 


• Increased awareness of innovative intersection solutions and emphasis on objective 
performance metrics for consistent comparisons. 


• The opportunity to consolidate and streamline existing intersection-related policies and 
procedures, including access or encroachment approvals, new traffic signal requests, and 
impact studies for development. 


 
A growing number of transportation agencies are developing and adopting ICE policies. TDOT 
does not currently have an ICE policy but is developing one. Although there are differences among 
these ICE policies, they are consistent in emphasizing transparency, flexibility, and adaptability. 
 
The ICE process is typically conducted in two stages: 
 
• A "Stage I – Scoping" step to determine the short list of all possible options that merit further 


consideration and analysis because they meet project needs and are practical to pursue. 


• A "Stage II – Alternative Selection" step to determine the preferred option based on more 
detailed evaluations conducted during typical preliminary engineering activities. 
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FIGURE 1: LOCATION MAP WITH AERIAL IMAGERY 


Begin Study Area 
SR 1 LM 24.132 


End Study Area 
SR 1 LM 24.637 


End Study Area 
SR 168 LM 17.65 
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This memorandum provides an ICE Stage I Scoping Analysis for the Magnolia Avenue / Rutledge 
Pike / Asheville Highway Interchange Study. Table 1 summarizes all intersection / interchange 
control options considered. Based on past public engagement activities, the following are criteria 
that should be met in a transportation system improvement (listed in no particular order): 
 
1. Improve access, or do not exclude future improved access, into the Burlington commercial 


district. This eliminates options that do not allow for a fourth leg into the Burlington district to 
be incorporated into the preferred option. 


2. Provide a more direct connection from Rutledge Pike (SR 1) southbound to Asheville Highway 
(SR 168) eastbound. Motorists must currently either make a U-turn at Prosser Road or cut 
through a residential neighborhood along McCalla Avenue, Linden Avenue, and Park Street 
to conduct this traffic movement. 


3. Support local business activities. This eliminates options that require long segments of full 
access control or options that would require the acquisition of large amounts of right-of-way. 


4. Support multimodal transportation options including transit, walking, and biking. This 
eliminates options that would require large footprints, eliminate pedestrian crossing 
opportunities, or promote high vehicular speeds. This eliminates interchange options. 


5. The transportation improvement should fit the context of the urban neighborhood. This 
eliminates options that do not support dense development patterns and a walkable 
community. 


As seen in Table 1, three options were initially considered based on a series of questions in this 
Stage I Scoping Analysis: 
 
1. Multilane Roundabout 


2. Traffic Signal 


3. Quadrant Roadway 
 


2.0 CAP-X TRAFFIC ANALYSIS 


These three options plus a two-way stop option were carried forward into the Federal Highway 
Administration’s (FHWA’s) Capacity Analysis for Planning of Junctions (CAP-X) traffic screening 
tool. The CAP-X Tool was developed to provide practitioners with a means of evaluating the 
anticipated operational performance of innovative intersection control strategies within a single 
tool. The CAP-X Tool uses a critical lane volume analysis to determine the volume to capacity 
(v/c) ratio for a variety of intersection control strategies and also provides an assessment of the 
pedestrian and bicycle accommodations for the selected intersection types. A v/c ratio less than 
1 means an option is viable and a candidate for ICE Stage II Alternative Selection Analysis. The 
Stage II analysis will include a more detailed traffic and geometric design analysis. 
 
Based on the input parameters, the CAP-X tool is able to generate a list of intersection types, 
ranked by v/c ratios and given a multimodal score based on pedestrian and bicycle 
accommodations. Practitioners can choose to directly use turning volumes spreadsheet inputs or 
grow the volumes based on a user specified volume growth percentage. For this Magnolia Avenue 
/ Rutledge Pike / Asheville Highway Interchange Study Design Year 2045 AM and PM traffic 
volumes were utilized so that options that function through the design year are promoted to Stage 
II Alternative Selection. The CAP-X output results are summarized in Table 2 and Table 3.   
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TABLE 1: STAGE I ICE SELECTION 
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TABLE 2: FHWA CAP-X STAGE I SCREENING 2045 AM 


No


--


-- --


-- --


Good


--


--


Fair


Bicycle 


Accommodations


-- --


--


-- --


-- --


--


-- --


-- -- --


--


--


--


--


--


Two-Way Stop Control E-W 4.17 Fair Fair


0.48 Good Fair


Good Good


Good Good


V/C 


Ranking


1


2


2


4


5


Use the "yes/no" drop-down menus in Step 2 (Base and Alt Selection) to exclude 


intersection types from summary rankings, if they are not applicable.


Capacity Analysis for Planning of Junctions
Dynamic Results Summary


Overall 


V/C 


Ratio 


Pedestrian 


Accommodations
TYPE OF INTERSECTION


Quadrant Roadway N-W


2 X 2 Roundabout


3 X 3 Roundabout


Traffic Signal


0.46


0.42


0.46


 
Note: Projected traffic data inputs are described in Technical Memorandum #4, Traffic Data 


and Projection Summary (approved by TDOT on March 25, 2020).  
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TABLE 3: FHWA CAP-X STAGE I SCREENING 2045 PM 


No


--


-- --


-- --


Fair


--


--


Good


Bicycle 


Accommodations


-- --


--


-- --


-- --


--


-- --


-- -- --


--


--


--


--


--


Two-Way Stop Control E-W 6.66 Fair Fair


0.48 Good Good


Fair Good


Good Good


V/C 


Ranking


1


2


3


4


5


Use the "yes/no" drop-down menus in Step 2 (Base and Alt Selection) to exclude 


intersection types from summary rankings, if they are not applicable.


Capacity Analysis for Planning of Junctions
Dynamic Results Summary


Overall 


V/C 


Ratio 


Pedestrian 


Accommodations
TYPE OF INTERSECTION


Quadrant Roadway N-W


3 X 3 Roundabout


Traffic Signal


2 X 2 Roundabout


0.48


0.46


0.48


 
Note: Projected traffic data inputs are described in Technical Memorandum #4, Traffic Data 


and Projection Summary (approved by TDOT on March 25, 2020).  
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For additional data points, the options were also carried forward into the Virginia Department of 
Transportation’s Junction Screening Tool (VJuST). This tool helps to identify innovative 
intersection and interchange configurations that have the potential for reducing congestion and 
improving safety. Congestion results are based on user inputs such as turning movement 
volumes, number of lanes and lane configurations, while safety results are based on conflict 
points. Results from the tool are not meant to replicate results obtained from more detailed traffic 
operations, safety and design analyses. 
 
This tool is most applicable at isolated intersections or interchanges and does not account for the 
influence of adjacent intersections on traffic patterns; however, the results may be indicative of 
how an intersection or interchange within a corridor might operate. This tool was used in the 
Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study as a supplement to 
CAP-X and because the Tennessee Department of Transportation does not have a similar tool.  
 
One benefit of VJust over CAP-X is the inclusion of a Stage I safety ranking, based upon conflict 
points. A second benefit of VJuST is it also quantifies pedestrian accommodation. It reflects the 
potential to accommodate pedestrians by taking into consideration the relative impact of safety, 
wayfinding and delay. It is a qualitative metric not dependent on vehicular volumes, pedestrian 
volumes, or number of lanes and is relative to conventional intersections. It is therefore limited in 
its results and should be understood as only applicable as an initial screening tool. The VJuST 
output results are summarized in Table 4 and Table 5. 
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TABLE 4: VDOT STAGE I SCREENING 2045 AM 


 
Note: Projected traffic data inputs are described in Technical Memorandum #4, Traffic Data and 


Projection Summary (approved by TDOT on March 25, 2020). 
  


U-Turn / Left Through Right


260 243 10


26 430 153


36 43 42


65 65 393


Magnolia Avenue


Magnolia Avenue / Asheville Hwy.


Rutledge Pike / New Connector


April 9, 2020


General Instructions: All intersection and interchange configurations have a default 


assumption of one exclusive lane per movement. No results shall be interpreted until the 


user has verified the lane configurations on each worksheet.


VDOT Junction Screening Tool
Results Worksheet


Intersection Results


Project Title:


EW Facility:


NS Facility:


Date:


General Information


Volumes (veh/hr)


Eastbound


Northbound


Westbound


Southbound


Conge
sti


on


Ped
es


tri
an


Sa
fe


ty


Notes


Type Dir
Maximum


V/C


Accommodation 


Compared to 


Conventional


Weighted Total 


Conflict Points


Conventional - 0.50 48


N-W 0.46 40


Roundabout - 0.47 8


Two-Way Stop Control - 1.13 48


Quadrant Roadway


Congestion


Pedestrian


Safety


Information
The maximum v/c ratio represents the worst v/c of all zones that make up an intersection.


Compares the potential of each design to accommodate pedestrians based on safety, wayfinding, and delay. Potential is 


qualitatively defined as better (+), similar (blank cell), or worse (-) than a conventional intersection or traditional 


diamond interchange.


Weighted Total = (2 x Crossing Conflicts) + Merging Conflicts + Diverging Conflicts
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TABLE 5: VDOT STAGE I SCREENING 2045 PM 


 
Note: Projected traffic data inputs are described in Technical Memorandum #4, Traffic Data and 


Projection Summary (approved by TDOT on March 25, 2020). 
  


U-Turn / Left Through Right


497 525 9


47 450 170


18 26 157


36 117 224


Magnolia Avenue


Magnolia Avenue / Asheville Hwy.


Rutledge Pike / New Connector


April 9, 2020


General Instructions: All intersection and interchange configurations have a default 


assumption of one exclusive lane per movement. No results shall be interpreted until the 


user has verified the lane configurations on each worksheet.


VDOT Junction Screening Tool
Results Worksheet


Intersection Results


Project Title:


EW Facility:


NS Facility:


Date:


General Information


Volumes (veh/hr)


Eastbound


Northbound


Westbound


Southbound


Conge
sti


on


Ped
es


tri
an


Sa
fe


ty


Notes


Type Dir
Maximum


V/C


Accommodation 


Compared to 


Conventional


Weighted Total 


Conflict Points


Conventional - 0.52 48


N-W 0.51 40


Roundabout - 0.68 8


Two-Way Stop Control - N/A* 48


Quadrant Roadway


Congestion


Pedestrian


Safety


Information
The maximum v/c ratio represents the worst v/c of all zones that make up an intersection.


Compares the potential of each design to accommodate pedestrians based on safety, wayfinding, and delay. Potential is 


qualitatively defined as better (+), similar (blank cell), or worse (-) than a conventional intersection or traditional 


diamond interchange.


Weighted Total = (2 x Crossing Conflicts) + Merging Conflicts + Diverging Conflicts
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3.0 STAGE I SCOPING OPTION DESCRIPTIONS 


Table 6 summarizes the ICE Stage I – Scoping Analysis results. The Quadrant Roadway, Traffic 
Signal, and Multilane Roundabout options are all viable options. Brief discussions of each option 
follow. 
 
TABLE 6: ICE STAGE I SCOPING RESULTS 


Average Average


v/c Rank v/c Rank v/c Rank v/c Rank v/c Rank


Quadrant Roadway 0.42 1 0.46 1 0.46 1 0.51 1 0.46 1


Traffic Signal 0.48 3 0.5 3 0.48 2 0.52 2 0.50 2


Roundabout 0.46 2 0.47 2 0.48 2 0.68 3 0.52 3


Two-Way Stop 4.17 4 1.13 4 6.66 4 n/a 4 3.99 4


2045


Option


2045 AM


CAP-X VJuST


2045 PM


CAP-X VJuST


 
 
 
3.1 QUADRANT ROADWAY 


 
A quadrant roadway is: 
 
• Intersection design with one main intersection and two secondary intersections that are linked 


by a connector road in any quadrant of the intersection 


• Left-turn vehicles from all four legs of the main intersection use the secondary intersections 
and connector road, instead of the main intersection, to complete left-turn movements 


• Secondary intersections are typically signalized 


• When all three intersections are signalized, traffic signals are timed to operate together 


 
Quadrant roadways improve efficiency by minimizing the signal phases at subject intersections. 
They improve safety by reducing conflict points. Of the three viable options to carry forward to an 
ICE Stage II Alternative Selection Analysis, a quadrant roadway is expected to have the best 
traffic operations, 2nd best safety characteristics and 2nd highest cost. However, it would have a 
large footprint that would require considerable right-of-way. A double-left turn lane would be 
expected from Magnolia Avenue (SR 1) eastbound onto the quadrant roadway and from the 
quadrant roadway onto Rutledge Pike (SR 1) northbound. The quadrant roadway would have a 
25-mph design speed (maximum) and would introduce three new signalized intersections to the 
network. Figure 2 provides a single-line sketch of a quadrant roadway. 
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FIGURE 2: QUADRANT ROADWAY SINGLE-LINE SKETCH 
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3.2 TRAFFIC SIGNAL 


A traffic signal would construct a standard intersection under signal control. Of the three viable 
options to carry forward to an ICE Stage II Alternative Selection Analysis, a signalized intersection 
is expected to have the 2nd best traffic operations, worst safety characteristics and lowest cost (by 
a considerable margin). It would have the smallest footprint. It would introduce one new traffic 
signal to the network. A double-left turn lane would be expected from Magnolia Avenue (SR 1) 
eastbound onto Rutledge Pike (SR 1).  Figure 3 Provides a single-line sketch of a signalized 
intersection’s geometry. 
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FIGURE 3: TRAFFIC SIGNAL SINGLE-LINE SKETCH  
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3.3 MULTILANE ROUNDABOUT 


 
A roundabout is: 
 
• A circular, unsignalized intersection where all traffic moves counterclockwise around a central 


island 


• Traffic entering the roundabout slows down and yields to traffic already inside the roundabout 


• Roundabouts can be designed with one or more circulating lanes 


• Design options allow for right turns to be channelized to bypass the circulating lanes 


 
Of the three viable options to carry forward to an ICE Stage II Alternative Selection Analysis, a 
roundabout is expected to have the 3rd best traffic operations, best safety characteristics and 
highest cost. However, since a multi-lane roundabout would be required, it would have a relatively 
large footprint. VJuST predicts a multilane roundabout would have similar pedestrian 
characteristics as a traditional signalized intersection. However, experience demonstrates that 
multilane roundabouts at high traffic-volume intersections can pose challenges for pedestrians to 
cross, especially those with visual disabilities. The roundabout’s circulatory roadway design could 
be complex with three entry legs that have multiple approach lanes and one entry leg with a single 
approach lane. Figure 4 provides a single-line sketch of a roundabout. 
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FIGURE 4: MULTILANE ROUNDABOUT SINGLE-LINE SKETCH 
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4.0 STAGE I SCOPING RECOMMENDATION 


After review of the CAP-X results the project team, composed of staff from the City of Knoxville 
and Gresham Smith, determined the following two options should proceed to Stage II – Alternative 
Selection.  
 
1. Traffic Signal 


2. Multilane Roundabout 


 
The Quadrant Roadway, Traffic Signal, and Multilane Roundabout options all have acceptable 
v/c ratios through the design year. Their safety characteristics are all acceptable. The Quadrant 
Roadway option was not selected to proceed to Stage II because its v/c ratio is not significantly 
improved compared to the Traffic Signal option, yet it requires the up-front and annual 
maintenance costs of two additional traffic signals, considerably more right-of-way than the other 
options, and higher roadway construction costs than the Traffic Signal option. 
 
 
4.1 NEXT STEP 


The Traffic Signal and Multilane Roundabout options will continue to Stage II – Alternative 
Selection where their traffic operations will be analyzed with more advanced traffic analysis 
software. Conceptual plans with preliminary costs will be developed for these two options. Their 
safety characteristics will be assessed in more detail. 
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Technical Memorandum #8 
Interim Improvement 


Recommendations 
Knoxville, Knox County, TN 


 
Executive Summary 


The Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange 
Study Area is in need of several pedestrian and bicyclist near-term and 
intermediate-term improvements due to the following reasons: 
 


• Curb ramps with truncated domes are missing at over half of the roadway 
/ driveway intersections in the study area – this is an ADA concern. 


• The Prosser Road Intersection does not have pedestrian signal heads 
nor push buttons. 


• Sidewalks are in disrepair in areas and do not meet slope / condition 
criteria – this is an ADA concern. 


• Large, sweeping radius of curbs at many intersections creates diminished 
safety for bicyclists and pedestrians. 
 
These deficiencies are recommended for improvement if reconstruction 
of the interchange will not occur soon. The recommended interim 
improvements total up to $1,329,040. Near-term ADA-compliance 
recommendations account for $60,540 (5%) and intermediate-term 
recommendations account for up to $1,268,500 (95%). 


 
For 


City of Knoxville 
Housing and Neighborhood Development Department 


400 Main Street, Room 655 
Knoxville, TN 37901 


 
By 


Gresham Smith 
2095 Lakeside Centre Way #120 


Knoxville, TN 37922 
 


Gresham Smith Project No. 44321.00 
 


August 14, 2020  







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Interim Improvement Recommendations 


Knoxville, Knox County, TN 


 


  


 
[This page left intentionally blank] 


  







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Interim Improvement Recommendations 


Knoxville, Knox County, TN 


 


  


Table of Contents 
 
1.0 Interim Improvement Recommendations ......................................................................... 1 
2.0 Near-Term Improvements ............................................................................................... 4 


2.1 Recommendation #1 Install Curb Ramps at Seahorn Avenue ...................................... 4 
2.2 Recommendation #2 Sidewalk Repairs near Seahorn Avenue .................................... 5 
2.3 Recommendation #3 Install Curb Ramps at Seahorn Avenue ...................................... 6 
2.4 Recommendation #4 Sidewalk Repairs near Seahorn Avenue .................................... 7 
2.5 Recommendation #5 Install Curb Ramps at Shelby Street ........................................... 8 
2.6 Recommendation #6 Install Curb Ramps near McCalla Avenue .................................. 9 
2.7 Recommendation #7 Sidewalk Repairs near Park Street ............................................10 


3.0 Intermediate-Term Improvements ...................................................................................11 
3.1 Recommendation #8 Park Street Intersection Improvements ......................................11 
3.2 Recommendation #9 Shelby Street Curb Extensions ..................................................13 
3.3 Recommendation #10 Prosser Road Intersection Improvements ................................16 


4.0 Summary with Opinion of Probable Cost ........................................................................18 
 


Figures 
 
Figure 1:  Interim Improvement Recommendation Legend ......................................................... 3 
Figure 2: Asheville Highway (SR 168) at Seahorn Avenue ......................................................... 4 
Figure 3: Asheville Highway (SR 168) at Seahorn Avenue ......................................................... 5 
Figure 4: Asheville Highway (SR 168) at Seahorn Avenue ......................................................... 6 
Figure 5: Asheville Highway (SR 168) ........................................................................................ 7 
Figure 6: Magnolia Avenue (SR 1) at Shelby Street ................................................................... 8 
Figure 7: Magnolia Avenue (SR 1) near McCalla Avenue .......................................................... 9 
Figure 8: Magnolia Avenue (SR 1) ............................................................................................10 
Figure 9: Asheville Highway (SR 268) at Park Street ................................................................11 
Figure 10: Asheville Highway (SR 268) at Park Street Conceptual Plans ..................................12 
Figure 11: Asheville Highway (SR 168) at Shelby Street Conceptual Plans (Temporary) ..........14 
Figure 12: Asheville Highway (SR 168) at Shelby Street Conceptual Plans (Concrete) .............15 
Figure 13: Magnolia Avenue (SR 1) at Prosser Road ................................................................16 
Figure 14: Magnolia Avenue (SR 1) at Prosser Road Conceptual Plans ...................................17 
Figure 15: Example Curb Ramp with Truncated Dome Installation ............................................18 
 


Tables 
Table 1: Opinion of Probable Cost (Near-Term Improvement Recommendations) ....................19 
Table 2: Opinion of Probable Cost (Interim-Term Improvement Recommendations) .................19 
 


Attachments 
Opinion of Probable Cost Calculations 
 







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Interim Improvement Recommendations 


Knoxville, Knox County, TN 


 


 1 


1.0 INTERIM IMPROVEMENT RECOMMENDATIONS 


The Knoxville Regional TPO is federally mandated to provide comprehensive transportation 
planning in the TPO Planning Area. This area includes all of Knox County and parts of Anderson, 
Blount, Loudon, Roane and Sevier counties. The TPO’s Transportation Improvement Program 
(TIP) is a four-year schedule of projects that provides a description of the cost that will occur within 
the timeframe for the TIP. Projects in the TIP must first have been included in the LRTP. To 
receive federal funds, a project must be listed in the TIP. The TIP does not list any projects within 
the Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study Area.  
 
The TPO’s Mobility Plan 2040 Connecting People and Places is the Long-Range Transportation 
Plan (LRTP) for the Knoxville region. Based on input from regional residents, stakeholders, and 
elected officials, it guides transportation decision-making in the region over the next two decades. 
The LRTP is updated every four years. The Magnolia Avenue / Rutledge Pike / Asheville Highway 
Interchange Study is listed in the LRTP as Project ID 17-601. The project description is as follows: 
“Conduct a planning study to investigate multi-modal improvement options at this location.” A 
construction project is not listed in the LRTP. 
 
Because design and construction funding for improvements is not identified in the TPO’s plans, it 
is likely major improvements will be several years away. With this consideration in mind, interim 
improvement recommendations are proposed to address immediate needs within the Study Area. 
Sidewalks, curb ramps, and signalized intersections were field reviewed on Monday February 3, 
2020 within the Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study Area to 
investigate compliance with the Americans with Disabilities Act (ADA). The review included 
Magnolia Avenue, Rutledge Pike, and Asheville Highway. These three routes are all State Routes 
(SR), under jurisdiction of the Tennessee Department of Transportation (TDOT). Magnolia 
Avenue is designated as SR 1, Rutledge Pike as SR 1, and Asheville Highway as SR 168. 
Magnolia Avenue (SR 1) was reviewed from Prosser Road to Rutledge Pike (SR 1) at the I-40 
Interchange Ramps and Asheville Highway (SR 168) at Park Street. 
 
While sidewalks are provided throughout the Study Area, the Study Area poses challenges for 
pedestrians and bicyclists and is not accessible for those with disabilities due to the following 
reasons: 
 


• There are no crosswalks across Asheville Highway (SR 168) between Prosser Road and 
Burns Road, a distance of 0.9 miles. This poses a challenge for pedestrians and transit 
riders that need to access neighborhoods on either side of Asheville Highway (SR 168). 


• Curb ramps with truncated domes are missing at over half of the roadway / driveway 
intersections in the study area. 


• The Prosser Road signalized intersection does not have pedestrian signal heads or push 
buttons. 


• Sidewalks are in disrepair in areas and do not meet slope / condition criteria. 


• Sidewalks are typically not continuous through driveways. 


• Large, sweeping radius of curbs are present at the Prosser Road, Shelby Street, and 
Park Street intersections, which creates diminished safety for bicyclists and pedestrians 
due to high vehicle turning speeds and long pedestrian crossing distances.  
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A map noting the locations of interim improvement recommendations is provided in Figure 1. The 
numbers correspond with Interim Improvement Recommendations 1 through 10 described on 
following pages.  
 
The ten interim improvements are summarized as either “Near-Term” or “Intermediate-Term.” The 
Near-Term improvements in the study area focus on lower-cost improvements to upgrade 
pedestrian facilities to standards that meet ADA requirements. These improvements should be 
coordinated with the City’s ongoing ADA Transition Planning. The Intermediate-Term 
improvements focus on higher-cost strategies to create a more walkable and bikeable 
environment. 
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FIGURE 1:  INTERIM IMPROVEMENT RECOMMENDATION LEGEND 
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2.0 NEAR-TERM IMPROVEMENTS 


The Near-Term improvements in the study area focus on lower-cost improvements to upgrade 
pedestrian facilities to standards that meet ADA requirements. These improvements should be 
coordinated with the City’s ongoing ADA Transition Planning. 
 
 
2.1 RECOMMENDATION #1 


INSTALL CURB RAMPS AT SEAHORN AVENUE 


The eastern Seahorn Avenue frontage Road entrance does not have ADA-compliant curb ramps 
(see Figure 2). It is recommended to install two curb ramps with truncated domes at this location- 
one on each side of the entrance. 
 
 


 
FIGURE 2: ASHEVILLE HIGHWAY (SR 168) AT SEAHORN AVENUE 


Demonstrates no curb ramps 
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2.2 RECOMMENDATION #2 
SIDEWALK REPAIRS NEAR SEAHORN AVENUE 


The sidewalk is in disrepair near Seahorn Avenue and is impassable for someone in a wheelchair 
(see Figure 3). It is recommended to repair the sidewalk to provide a level surface. 
 
 


 
FIGURE 3: ASHEVILLE HIGHWAY (SR 168) AT SEAHORN AVENUE 


Demonstrates deficient sidewalk condition 
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2.3 RECOMMENDATION #3 
INSTALL CURB RAMPS AT SEAHORN AVENUE 


The western Seahorn Avenue frontage Road entrance does not have ADA-compliant curb ramps 
(see Figure 4). It is recommended to install two curb ramps with truncated domes at this location- 
one on each side of the entrance. 
 
 


 
FIGURE 4: ASHEVILLE HIGHWAY (SR 168) AT SEAHORN AVENUE 


Demonstrates no curb ramps 
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2.4 RECOMMENDATION #4 
SIDEWALK REPAIRS NEAR SEAHORN AVENUE 


The sidewalk is in disrepair near Seahorn Avenue and is impassable for someone in a wheelchair 
(see Figure 5). It is recommended to repair the sidewalk to provide a level surface. 
 


 
FIGURE 5: ASHEVILLE HIGHWAY (SR 168) 


Demonstrates deficient sidewalk condition and obstruction 
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2.5 RECOMMENDATION #5 
INSTALL CURB RAMPS AT SHELBY STREET 


The Shelby Street intersection does not have ADA-compliant curb ramps (see Figure 6). It is 
recommended to install two curb ramps with truncated domes at this location- one on each side 
of Shelby Street. 
 
 


 
FIGURE 6: MAGNOLIA AVENUE (SR 1) AT SHELBY STREET 


Demonstrates no curb ramps 
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2.6 RECOMMENDATION #6 
INSTALL CURB RAMPS NEAR MCCALLA AVENUE 


The service driveway near McCalla Avenue does not have ADA-compliant curb ramps (see Figure 
7). It is recommended to install two curb ramps with truncated domes at this location- one on each 
side of the driveway. 
 
 


 
FIGURE 7: MAGNOLIA AVENUE (SR 1) NEAR MCCALLA AVENUE 


Demonstrates missing curb ramps 
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2.7 RECOMMENDATION #7 
SIDEWALK REPAIRS NEAR PARK STREET 


The sidewalk is in disrepair near Park Street and is impassable for someone in a wheelchair (see 
Figure 8). It is recommended to repair the sidewalk to provide a level surface. 
 


 
FIGURE 8: MAGNOLIA AVENUE (SR 1) 


Demonstrates deficient sidewalk condition 
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3.0 INTERMEDIATE-TERM IMPROVEMENTS 


The Intermediate-Term improvements focus on higher-cost strategies to create a more walkable 
and bikeable environment. 
 
3.1 RECOMMENDATION #8 


PARK STREET INTERSECTION IMPROVEMENTS 


There are no crosswalks across Asheville Highway (SR 168) between Prosser Road and Burns 
Road, a distance of 0.9 miles. This poses a challenge for pedestrians and transit riders that need 
to access neighborhoods on either side of Asheville Highway (SR 168). It is recommended that 
the intersection be considered a candidate for signalization with pedestrian signal heads and 
crosswalks. This would provide a safe crossing of Asheville Highway (SR 168) for pedestrians. 
The intersection meets the Manual on Uniform Traffic Control Devices peak-hour, 4-hour and 8-
hour motor vehicle volume warrants for signalization. The southbound stop-controlled Park Street 
approach has failing motor vehicle levels of service now. The Asheville Highway (SR 268) at Park 
Street intersection is shown in Figure 9. When signal improvements are constructed, it is 
recommended to construct curb extensions, crosswalks, pedestrian refuge islands, and install 
flexible delineators at strategic locations. These improvements will shorten pedestrian crossing 
distances, provide pedestrian refuges, slow motor vehicles, and provide buffers for bicyclists. 
These measures will make for a safer and more pleasant environment for pedestrians and 
bicyclists. Conceptual plans of the recommended interim improvements are shown in Figure 10. 
 
 


 
FIGURE 9: ASHEVILLE HIGHWAY (SR 268) AT PARK STREET 


Demonstrates lack of signalization / lack of safe crossing for Asheville Highway (SR 168) 
Note pedestrian crossing Asheville Highway (SR 168) 
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3.2 RECOMMENDATION #9 
SHELBY STREET CURB EXTENSIONS 


Shelby Street’s intersection with Asheville Highway (SR 168) is unsignalized. The curb radius 
turning into and out of Shelby Street are large, which allows for unsafe high-speed turning 
maneuvers by motor vehicles and for an unnecessarily long pedestrian crossing of Shelby Street. 
It is recommended to construct curb extensions at the intersection to reduce the speeds of turning 
motor vehicles and shorten the pedestrian crossing distance. Crosswalk markings should also be 
added. Two options are provided; a low-cost option constructed with pavement markings and 
delineators; and, a higher cost option constructed with concrete. Conceptual plans for each are 
provided in Figure 11 and Figure 12, respectively. 
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3.3 RECOMMENDATION #10 
PROSSER ROAD INTERSECTION IMPROVEMENTS 


The intersection of Magnolia Avenue (SR 1) with Prosser Road is signalized but does not have 
pedestrian signal heads or push buttons. Figure 13 provides a photograph of the intersection, 
looking across Magnolia Avenue (SR 1). It is recommended to install these pedestrian features 
at the intersection, along with reducing overly-large curb radii and updating the crosswalk 
markings. The existing signal heads are mounted on wooden utility poles via span wire. Upgrading 
the pedestrian features would likely justify upgrading the entire signal system onto new metal 
poles dedicated for the traffic signals. When signal improvements are constructed, it is 
recommended to construct curb extensions, improved crosswalks, pedestrian refuge islands, and 
install flexible delineators at strategic locations. These improvements will shorten pedestrian 
crossing distances, provide pedestrian refuges, slow motor vehicles, and provide buffers for 
bicyclists. These measures will make for a safer and more pleasant environment for pedestrians 
and bicyclists. Conceptual plans of the recommended interim improvements are shown in Figure 
14. 
 
 


 
FIGURE 13: MAGNOLIA AVENUE (SR 1) AT PROSSER ROAD 


Demonstrates no pedestrian signal heads or push buttons, crosswalk markings faded 
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4.0 SUMMARY WITH OPINION OF PROBABLE COST 


Near-Term improvement recommendations focus on making the sidewalk network ADA-
compliant within the Study Area. Improvements include installing ADA-compliant curb ramps with 
truncated domes at four (4) locations (see Figure 15 for an example standard) and repairing 
sidewalks at three (3) locations. Intermediate-Term recommendations focus on higher-cost 
strategies to create a more walkable and bikeable environment. These recommendations include 
constructing a signalized intersection at one (1) location, retrofitting one (1) existing signalized 
intersection with pedestrian signal heads, and improved crosswalks and curb radius at three (3) 
intersections. The City could choose to do all interim improvement recommendations at one time, 
select individual recommendations for construction, or phase the improvements as budget allows. 
 


 
FIGURE 15: PARALLEL CURB RAMPS WITH TRUNCATED DOME INSTALLATION 


 
 
Planning-level opinions of probable costs for these recommendations were developed utilizing 
the most recent version of TDOT’s cost estimating tool (dated May 6, 2020). The tool utilizes 
statewide and regional average unit prices for construction items and adjusts them based upon 
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historical costs for mobilization, maintenance of traffic, engineering, and cost contingencies. The 
cost calculations are provided in the attachments. 
 
Table 1 summarizes the opinion of probable cost for the interim improvement recommendations. 
The recommended interim improvements total up to $1,329,040. Near-Term ADA-compliance 
recommendations account for $60,540 (5%) and Intermediate-Term recommendations account 
for up to $1,268,500 (95%). 
 
 
TABLE 1: OPINION OF PROBABLE COST (NEAR-TERM IMPROVEMENT RECOMMENDATIONS) 


# Description Cost 


1 Install Curb Ramps at Seahorn Avenue (2) $7,260 


2 Sidewalk Repairs near Seahorn Avenue (100-foot) $10,500 


3 Install Curb Ramps at Seahorn Avenue (2) $7,260 


4 Sidewalk Repairs near Seahorn Avenue (100-foot) $10,500 


5 Install Curb Ramps at Shelby Street (2) $7,260 


6 Install Curb Ramps near McCalla Avenue (2) $7,260 


7 Sidewalk Repairs near Park Street (100-foot) $10,500 


Total  $60,540 


 
 
TABLE 2: OPINION OF PROBABLE COST (INTERMEDIATE-TERM IMPROVEMENT RECOMMENDATIONS) 


# Description Cost 


8 


Signalize the Park Street Intersection  $473,000 


Curb Extensions and Crosswalk Improvements at the 
Park Street Intersection 


$138,000 


9 


Curb Extensions at the Shelby Street Intersection 
(Concrete) 


$10,500 


Curb Extensions at the Shelby Street Intersection 
(Pavement Markings) 


$3,820 


10 


Prosser Road Pedestrian Signal Improvements* $473,000 


Curb Extensions and Crosswalk Improvements at the 
Prosser Road Intersection 


$174,000 


Total Up to: $1,268,500 


* Assume total signal replacement to relocate to metal poles separate from utilities 
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Attachments 
Opinion of Probable Cost Calculations 


ADA Curb Ramp Retrofit (Each) 
New Traffic Signal (Each) 


Sidewalk Repair (per 100-foot) 
Park Street Curb Extensions and Crosswalks 


Shelby Street Curb Extension (Concrete) 
Shelby Street Curb Extension (Pavement Markings) 


Prosser Road Curb Extensions and Crosswalks 







COST ESTIMATE SUMMARY


Route:


Project Type of Work:


County:


Length: 0.00 Miles


Date:


Estimate Type:


DESCRIPTION LOCAL STATE FEDERAL TOTAL


0% 0% 0%


Construction Items


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $1,900


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $100


Mobilization 5% $0 $0 $0 $100


Other Items 10% $0 $0 $0 $210


Const. Contingency 30% $0 $0 $0 $693


  Const. Eng. & Inspec. 10% $0 $0 $0 $300


$0 $0 $0 $3,300


Interchanges & Unique Intersections


Roundabouts $0 $0 $0 $0


Interchanges $0 $0 $0 $0


Right-of-Way & Utilties LOCAL STATE FEDERAL TOTAL


0% 0% 0%


   Right-of-Way $0 $0 $0 $0


   Utilities $0 $0 $0 $0


Preliminary & Construction Engineering and Inspection


  Prelim. Eng. 10% $0 $0 $0 $330


$0 $0 $0  $                            3,630 


   Construction Estimate


Asphalt Paving


Rip-Rap or Slope Protection


Clearing and Grubbing


Seeding & Sodding


Appurtenances


Fencing


Signalization & Lighting


Concrete Pavement


Drainage


Railroad Crossing


Magnolia Avenue (SR 1) / Rutledge Pike (SR 1) / Asheville Highway (SR 168) 


Total Project Cost (2018)


Earthwork


May 11, 2020


Removal Items


Structures


Guardrail 


Maintenance of Traffic


ADA Curb Ramp Retrofit (Each) Opinion of Probable Cost


Pavement Markings 


Description:


Signing 


Intersection Improvements


Knox


Concept







PAY ITEM SUMMARY


Statewide


UNIT COST


 <-- Unit Cost Trends with 


Quantities 


Pavment Removal


PAVEMENT REMOVAL TOTAL (ROUNDED) -$                                              


Asphalt Roads


PAVING TOTAL (ROUNDED) -$                                              


Concrete Roads


CONCRETE RAMPS AND ROADWAYS TOTAL (ROUNDED) -$                                              


Drainage


DRAINAGE TOTAL (ROUNDED) -$                                              


Appurtenances


701-02.01 CONCRETE CURB RAMP (RETROFIT) SF 100 100 18.88$                             1,888.00$                                    


ROADWAY AND PAVEMENT APPURTENANCES TOTAL (ROUNDED) 1,900$                                          


Earthwork & Mineral


EARTHWORK & MINERAL TOTAL (ROUNDED) -$                                              


Structures


STRUCTURES TOTAL (ROUNDED) -$                                              


Interchanges and Unique Intersections


INTERCHANGES AND UNIQUE INTERSECTIONS TOTAL (ROUNDED) -$                                              


Lighting & Signalization


LIGHTING & SIGNALIZATION TOTAL (ROUNDED) -$                                              


Guardrail


GUARDRAIL TOTAL (ROUNDED) -$                                              


Seeding and Sodding


SODDING TOTAL (ROUNDED) -$                                              


Maintenace of Traffic


N/A Traffic Control LS 1 1 76.00$                                          


MAINTENANCE OF TRAFFIC TOTAL (ROUNDED) 100$                                             


Signs


Not Listed Signs (Construction) LS 1 1 -$                                 -$                                              


SIGNING TOTAL (ROUNDED) -$                                              


Pavement Markings


PAVEMENT MARKINGS TOTAL (ROUNDED) -$                                              


Fencing


-$                                              


Rip-Rap


RIP-RAP & SLOPE PROTECTION TOTAL (ROUNDED) -$                                              


Clearing and Grubing


CLEAR AND GRUBBING TOTAL (ROUNDED) -$                                              


Railroad At-Grade Crossing


RAILROAD CROSSING OR SEPARATION TOTAL (ROUNDED) -$                                              


FENCE TOTAL (ROUNDED)


TOTAL COSTTDOT PAY ITEM TDOT DESCRIPTION UNIT


TOOL QUANTITIES + 


ADDITIONAL 


QUANTITIES


ADDITIONAL 


QUANTITIESTOOL QUANTITIES







PAY ITEM SUMMARY


Utilties


UTILITIES TOTAL (ROUNDED) -$                                              


Right-of-Way


N/A Right-of-Way LS 1 1 -$                                 -$                                              


RIGHT-OF-WAY TOTAL (ROUNDED) -$                                              







COST ESTIMATE SUMMARY


Route:


Project Type of Work:


County:


Length: 0.00 Miles


Date:


Estimate Type:


DESCRIPTION LOCAL STATE FEDERAL TOTAL


0% 0% 0%


Construction Items


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $250,000


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $300


$0 $0 $0 $0


$0 $0 $0 $10,100


Mobilization 5% $0 $0 $0 $13,000


Other Items 10% $0 $0 $0 $27,300


Const. Contingency 30% $0 $0 $0 $90,200


  Const. Eng. & Inspec. 10% $0 $0 $0 $39,100


$0 $0 $0 $430,000


Interchanges & Unique Intersections


Roundabouts $0 $0 $0 $0


Interchanges $0 $0 $0 $0


Right-of-Way & Utilties LOCAL STATE FEDERAL TOTAL


0% 0% 0%


   Right-of-Way $0 $0 $0 $0


   Utilities $0 $0 $0 $0


Preliminary & Construction Engineering and Inspection


  Prelim. Eng. 10% $0 $0 $0 $43,000


$0 $0 $0  $                        473,000 


   Construction Estimate


Asphalt Paving


Rip-Rap or Slope Protection


Clearing and Grubbing


Seeding & Sodding


Appurtenances


Fencing


Signalization & Lighting


Concrete Pavement


Drainage


Railroad Crossing


Magnolia Avenue (SR 1) / Rutledge Pike (SR 1) / Asheville Highway (SR 168) 


Total Project Cost (2018)


Earthwork


May 11, 2020


Removal Items


Structures


Guardrail 


Maintenance of Traffic


New Signal Opinion of Probable Cost


Pavement Markings 


Description:


Signing 


Intersection Improvements


Knox


Concept







PAY ITEM SUMMARY


Statewide


UNIT COST


 <-- Unit Cost Trends with 


Quantities 


Pavment Removal


PAVEMENT REMOVAL TOTAL (ROUNDED) -$                                              


Asphalt Roads


PAVING TOTAL (ROUNDED) -$                                              


Concrete Roads


CONCRETE RAMPS AND ROADWAYS TOTAL (ROUNDED) -$                                              


Drainage


DRAINAGE TOTAL (ROUNDED) -$                                              


Appurtenances


ROADWAY AND PAVEMENT APPURTENANCES TOTAL (ROUNDED) -$                                              


Earthwork & Mineral


EARTHWORK & MINERAL TOTAL (ROUNDED) -$                                              


Structures


STRUCTURES TOTAL (ROUNDED) -$                                              


Interchanges and Unique Intersections


INTERCHANGES AND UNIQUE INTERSECTIONS TOTAL (ROUNDED) -$                                              


Lighting & Signalization


N/A Traffic Signal EA 1 1 250,000.00$                   250,000.00$                                


LIGHTING & SIGNALIZATION TOTAL (ROUNDED) 250,000$                                     


Guardrail


GUARDRAIL TOTAL (ROUNDED) -$                                              


Seeding and Sodding


SODDING TOTAL (ROUNDED) -$                                              


Maintenace of Traffic


N/A Traffic Control LS 1 1 10,012.00$                                  


MAINTENANCE OF TRAFFIC TOTAL (ROUNDED) 10,100$                                       


Signs


Not Listed Signs (Construction) LS 1 1 -$                                 300$                                             


SIGNING TOTAL (ROUNDED) 300$                                             


Pavement Markings


PAVEMENT MARKINGS TOTAL (ROUNDED) -$                                              


Fencing


-$                                              


Rip-Rap


RIP-RAP & SLOPE PROTECTION TOTAL (ROUNDED) -$                                              


Clearing and Grubing


CLEAR AND GRUBBING TOTAL (ROUNDED) -$                                              


Railroad At-Grade Crossing


RAILROAD CROSSING OR SEPARATION TOTAL (ROUNDED) -$                                              


FENCE TOTAL (ROUNDED)


TOTAL COSTTDOT PAY ITEM TDOT DESCRIPTION UNIT


TOOL QUANTITIES + 


ADDITIONAL 


QUANTITIES


ADDITIONAL 


QUANTITIESTOOL QUANTITIES







PAY ITEM SUMMARY


Utilties


UTILITIES TOTAL (ROUNDED) -$                                              


Right-of-Way


N/A Right-of-Way LS 1 1 -$                                 -$                                              


RIGHT-OF-WAY TOTAL (ROUNDED) -$                                              







COST ESTIMATE SUMMARY


Route:


Project Type of Work:


County:


Length: 0.00 Miles


Date:


Estimate Type:


DESCRIPTION LOCAL STATE FEDERAL TOTAL


0% 0% 0%


Construction Items


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $5,500


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $300


Mobilization 5% $0 $0 $0 $290


Other Items 10% $0 $0 $0 $609


Const. Contingency 30% $0 $0 $0 $2,010


  Const. Eng. & Inspec. 10% $0 $0 $0 $871


$0 $0 $0 $9,580


Interchanges & Unique Intersections


Roundabouts $0 $0 $0 $0


Interchanges $0 $0 $0 $0


Right-of-Way & Utilties LOCAL STATE FEDERAL TOTAL


0% 0% 0%


   Right-of-Way $0 $0 $0 $0


   Utilities $0 $0 $0 $0


Preliminary & Construction Engineering and Inspection


  Prelim. Eng. 10% $0 $0 $0 $958


$0 $0 $0  $                          10,500 


Magnolia Avenue (SR 1) / Rutledge Pike (SR 1) / Asheville Highway (SR 168) 


Total Project Cost (2018)


Earthwork


May 11, 2020


Removal Items


Structures


Guardrail 


Maintenance of Traffic


Repair 100 Feet of Sidewalk


Pavement Markings 


Description:


Signing 


Intersection Improvements


Concept


   Construction Estimate


Asphalt Paving


Rip-Rap or Slope Protection


Clearing and Grubbing


Seeding & Sodding


Appurtenances


Fencing


Signalization & Lighting


Concrete Pavement


Drainage


Railroad Crossing







PAY ITEM SUMMARY


Statewide


UNIT COST


 <-- Unit Cost Trends with 


Quantities 


Pavment Removal


PAVEMENT REMOVAL TOTAL (ROUNDED) -$                                              


Asphalt Roads


PAVING TOTAL (ROUNDED) -$                                              


Concrete Roads


CONCRETE RAMPS AND ROADWAYS TOTAL (ROUNDED) -$                                              


Drainage


DRAINAGE TOTAL (ROUNDED) -$                                              


Appurtenances


202-03 REMOVAL OF RIGID PAVEMENT, SIDEWALK, ETC. SY 55.55555556 55.55555556 10.35$                             575.00$                                        


701-01.01 CONCRETE SIDEWALK (4 ") SF 0 500 500 9.67$                               4,835.13$                                    


ROADWAY AND PAVEMENT APPURTENANCES TOTAL (ROUNDED) 5,500$                                          


Earthwork & Mineral


EARTHWORK & MINERAL TOTAL (ROUNDED) -$                                              


Structures


STRUCTURES TOTAL (ROUNDED) -$                                              


Interchanges and Unique Intersections


INTERCHANGES AND UNIQUE INTERSECTIONS TOTAL (ROUNDED) -$                                              


Lighting & Signalization


LIGHTING & SIGNALIZATION TOTAL (ROUNDED) -$                                              


Guardrail


GUARDRAIL TOTAL (ROUNDED) -$                                              


Seeding and Sodding


SODDING TOTAL (ROUNDED) -$                                              


Maintenace of Traffic


N/A Traffic Control LS 1 1 220.00$                                        


MAINTENANCE OF TRAFFIC TOTAL (ROUNDED) 300$                                             


Signs


Not Listed Signs (Construction) LS 1 1 -$                                 -$                                              


SIGNING TOTAL (ROUNDED) -$                                              


Pavement Markings


PAVEMENT MARKINGS TOTAL (ROUNDED) -$                                              


Fencing


-$                                              


Rip-Rap


RIP-RAP & SLOPE PROTECTION TOTAL (ROUNDED) -$                                              


Clearing and Grubing


CLEAR AND GRUBBING TOTAL (ROUNDED) -$                                              


Railroad At-Grade Crossing


FENCE TOTAL (ROUNDED)


TOTAL COSTTDOT PAY ITEM TDOT DESCRIPTION UNIT


TOOL QUANTITIES + 


ADDITIONAL 


QUANTITIES


ADDITIONAL 


QUANTITIESTOOL QUANTITIES







PAY ITEM SUMMARY
RAILROAD CROSSING OR SEPARATION TOTAL (ROUNDED) -$                                              


Utilties


UTILITIES TOTAL (ROUNDED) -$                                              


Right-of-Way


N/A Right-of-Way LS 1 1 -$                                 -$                                              


RIGHT-OF-WAY TOTAL (ROUNDED) -$                                              







COST ESTIMATE SUMMARY


Route:


Project Type of Work:


County:


Length: 0.00 Miles


Date:


Estimate Type:


DESCRIPTION LOCAL STATE FEDERAL TOTAL


0% 0% 0%


Construction Items


$0 $0 $0 $14,300


$0 $0 $0 $22,800


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $30,600


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $400


$0 $0 $0 $4,700


$0 $0 $0 $3,000


Mobilization 5% $0 $0 $0 $3,790


Other Items 10% $0 $0 $0 $7,960


Const. Contingency 30% $0 $0 $0 $26,300


  Const. Eng. & Inspec. 10% $0 $0 $0 $11,400


$0 $0 $0 $125,000


Interchanges & Unique Intersections


Roundabouts $0 $0 $0 $0


Interchanges $0 $0 $0 $0


Right-of-Way & Utilties LOCAL STATE FEDERAL TOTAL


0% 0% 0%


   Right-of-Way $0 $0 $0 $0


   Utilities $0 $0 $0 $0


Preliminary & Construction Engineering and Inspection


  Prelim. Eng. 10% $0 $0 $0 $12,500


$0 $0 $0  $                         138,000 


   Construction Estimate


Asphalt Paving


Rip-Rap or Slope Protection


Clearing and Grubbing


Seeding & Sodding


Appurtenances


Fencing


Signalization & Lighting


Concrete Pavement


Drainage


Railroad Crossing


Asheville Highway (SR 168) at Park Street


Total Project Cost (2018)


Earthwork


June 19, 2020


Removal Items


Structures


Guardrail 


Maintenance of Traffic


Crosswalk, Concrete Curb Extensions (Interim Improvement)


Pavement Markings 


Description:


Signing 


Widen


Knox


Concept







PAY ITEM SUMMARY


Statewide


UNIT COST


 <-- Unit Cost Trends with 


Quantities 


Pavment Removal


415-01.02 COLD PLANING BITUMINOUS PAVEMENT SY 0 2100 2100 6.81$                                14,290.90$                                  


PAVEMENT REMOVAL TOTAL (ROUNDED) 14,300$                                        


Asphalt Roads


411-02.10 ACS MIX(PG70-22) GRADING D TON 0 168 168 135.37$                           22,741.94$                                  


PAVING TOTAL (ROUNDED) 22,800$                                        


Concrete Roads


CONCRETE RAMPS AND ROADWAYS TOTAL (ROUNDED) -$                                              


Drainage


DRAINAGE TOTAL (ROUNDED) -$                                              


Appurtenances


202-03 REMOVAL OF RIGID PAVEMENT, SIDEWALK, ETC. SY 280 280 10.35$                              2,898.00$                                     


701-01.01 CONCRETE SIDEWALK (4 ") SF 0 1250 1250 8.58$                                10,728.28$                                  


701-02.03 CONCRETE CURB RAMP SF 1100 1100 13.01$                              14,311.00$                                  


702-01.02 CONCRETE CURB LF 125 125 20.77$                              2,596.25$                                     


ROADWAY AND PAVEMENT APPURTENANCES TOTAL (ROUNDED) 30,600$                                        


Earthwork & Mineral


EARTHWORK & MINERAL TOTAL (ROUNDED) -$                                              


Structures


STRUCTURES TOTAL (ROUNDED) -$                                              


Interchanges and Unique Intersections


INTERCHANGES AND UNIQUE INTERSECTIONS TOTAL (ROUNDED) -$                                              


Lighting & Signalization


LIGHTING & SIGNALIZATION TOTAL (ROUNDED) -$                                              


Guardrail


SODDING TOTAL (ROUNDED) -$                                              


Maintenace of Traffic


N/A Traffic Control LS 1 1 2,912.00$                                     


MAINTENANCE OF TRAFFIC TOTAL (ROUNDED) 3,000$                                          


Signs


713-02.14 FLEXIBLE DELINEATOR (WHITE) EA 8 8 33.37$                              266.96$                                        


Not Listed Signs (Construction) LS 1 1 -$                                  100$                                             


SIGNING TOTAL (ROUNDED) 400$                                             


Pavement Markings


716-02.03 Plastic Pavement Marking (Cross-Walk) LF 216 216 9.81$                                2,118.96$                                     


716-02.04 Plastic Pavement Marking (Chnz Striping) SY 48 48 18.55$                              890.40$                                        


716-02.05 Plastic Pavement Marking (Stop Line) LF 97 97 11.37$                              1,102.89$                                     


716-02.06 Plastic Pavement Marking (Turn Lane Arrow) EA 2 2 138.38$                           276.76$                                        


716-13.02 Spray Thermo P.M. (60 mil 6") LM 0.1 0.1 2,749.24$                        274.92$                                        


PAVEMENT MARKINGS TOTAL (ROUNDED) 4,700$                                          


Fencing


-$                                              FENCE TOTAL (ROUNDED)


TOTAL COSTTDOT PAY ITEM TDOT DESCRIPTION UNIT


TOOL QUANTITIES + 


ADDITIONAL 


QUANTITIESADDITIONAL QUANTITIESTOOL QUANTITIES







PAY ITEM SUMMARY
Rip-Rap


RIP-RAP & SLOPE PROTECTION TOTAL (ROUNDED) -$                                              


Clearing and Grubing


CLEAR AND GRUBBING TOTAL (ROUNDED) -$                                              


Railroad At-Grade Crossing


RAILROAD CROSSING OR SEPARATION TOTAL (ROUNDED) -$                                              


Utilties


UTILITIES TOTAL (ROUNDED) -$                                              


Right-of-Way


N/A Right-of-Way LS 1 1 -$                                  -$                                              


RIGHT-OF-WAY TOTAL (ROUNDED) -$                                              







COST ESTIMATE SUMMARY


Route:


Project Type of Work:


County:


Length: 0.00 Miles


Date:


Estimate Type:


DESCRIPTION LOCAL STATE FEDERAL TOTAL


0% 0% 0%


Construction Items


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $5,200


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $300


$0 $0 $0 $300


Mobilization 5% $0 $0 $0 $290


Other Items 10% $0 $0 $0 $609


Const. Contingency 30% $0 $0 $0 $2,010


  Const. Eng. & Inspec. 10% $0 $0 $0 $871


$0 $0 $0 $9,580


Interchanges & Unique Intersections


Roundabouts $0 $0 $0 $0


Interchanges $0 $0 $0 $0


Right-of-Way & Utilties LOCAL STATE FEDERAL TOTAL


0% 0% 0%


   Right-of-Way $0 $0 $0 $0


   Utilities $0 $0 $0 $0


Preliminary & Construction Engineering and Inspection


  Prelim. Eng. 10% $0 $0 $0 $958


$0 $0 $0  $                           10,500 


Asheville Highway (SR 168) at Shelby Street


Total Project Cost (2018)


Earthwork


June 19, 2020


Removal Items


Structures


Guardrail 


Maintenance of Traffic


Concrete Curb Extension (Interim Improvement)


Pavement Markings 


Description:


Signing 


Widen


Knox


Concept


   Construction Estimate


Asphalt Paving


Rip-Rap or Slope Protection


Clearing and Grubbing


Seeding & Sodding


Appurtenances


Fencing


Signalization & Lighting


Concrete Pavement


Drainage


Railroad Crossing







PAY ITEM SUMMARY


Statewide


UNIT COST


 <-- Unit Cost Trends with 


Quantities 


Pavment Removal


PAVEMENT REMOVAL TOTAL (ROUNDED) -$                                              


Asphalt Roads


PAVING TOTAL (ROUNDED) -$                                              


Concrete Roads


CONCRETE RAMPS AND ROADWAYS TOTAL (ROUNDED) -$                                              


Drainage


DRAINAGE TOTAL (ROUNDED) -$                                              


Appurtenances


202-03 REMOVAL OF RIGID PAVEMENT, SIDEWALK, ETC. SY 50 50 10.35$                              517.50$                                        


701-02.03 CONCRETE CURB RAMP SF 200 200 13.01$                              2,602.00$                                     


702-01.02 CONCRETE CURB LF 100 100 20.77$                              2,077.00$                                     


ROADWAY AND PAVEMENT APPURTENANCES TOTAL (ROUNDED) 5,200$                                          


Earthwork & Mineral


EARTHWORK & MINERAL TOTAL (ROUNDED) -$                                              


Structures


STRUCTURES TOTAL (ROUNDED) -$                                              


Interchanges and Unique Intersections


INTERCHANGES AND UNIQUE INTERSECTIONS TOTAL (ROUNDED) -$                                              


Lighting & Signalization


LIGHTING & SIGNALIZATION TOTAL (ROUNDED) -$                                              


Guardrail


SODDING TOTAL (ROUNDED) -$                                              


Maintenace of Traffic


N/A Traffic Control LS 1 1 220.00$                                        


MAINTENANCE OF TRAFFIC TOTAL (ROUNDED) 300$                                             


Signs


Not Listed Signs (Construction) LS 1 1 -$                                  -$                                              


SIGNING TOTAL (ROUNDED) -$                                              


Pavement Markings


716-02.03 Plastic Pavement Marking (Cross-Walk) LF 25 25 9.81$                                245.25$                                        


PAVEMENT MARKINGS TOTAL (ROUNDED) 300$                                             


Fencing


-$                                              


Rip-Rap


RIP-RAP & SLOPE PROTECTION TOTAL (ROUNDED) -$                                              


Clearing and Grubing


CLEAR AND GRUBBING TOTAL (ROUNDED) -$                                              


Railroad At-Grade Crossing


RAILROAD CROSSING OR SEPARATION TOTAL (ROUNDED) -$                                              


FENCE TOTAL (ROUNDED)


TOTAL COSTTDOT PAY ITEM TDOT DESCRIPTION UNIT


TOOL QUANTITIES + 


ADDITIONAL 


QUANTITIESADDITIONAL QUANTITIESTOOL QUANTITIES







PAY ITEM SUMMARY


Utilties


UTILITIES TOTAL (ROUNDED) -$                                              


Right-of-Way


N/A Right-of-Way LS 1 1 -$                                  -$                                              


RIGHT-OF-WAY TOTAL (ROUNDED) -$                                              







COST ESTIMATE SUMMARY


Route:


Project Type of Work:


County:


Length: 0.00 Miles


Date:


Estimate Type:


DESCRIPTION LOCAL STATE FEDERAL TOTAL


0% 0% 0%


Construction Items


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $500


$0 $0 $0 $1,500


$0 $0 $0 $100


Mobilization 5% $0 $0 $0 $105


Other Items 10% $0 $0 $0 $221


Const. Contingency 30% $0 $0 $0 $728


  Const. Eng. & Inspec. 10% $0 $0 $0 $315


$0 $0 $0 $3,470


Interchanges & Unique Intersections


Roundabouts $0 $0 $0 $0


Interchanges $0 $0 $0 $0


Right-of-Way & Utilties LOCAL STATE FEDERAL TOTAL


0% 0% 0%


   Right-of-Way $0 $0 $0 $0


   Utilities $0 $0 $0 $0


Preliminary & Construction Engineering and Inspection


  Prelim. Eng. 10% $0 $0 $0 $347


$0 $0 $0  $                             3,820 


   Construction Estimate


Asphalt Paving


Rip-Rap or Slope Protection


Clearing and Grubbing


Seeding & Sodding


Appurtenances


Fencing


Signalization & Lighting


Concrete Pavement


Drainage


Railroad Crossing


Asheville Highway (SR 168) at Shelby Street


Total Project Cost (2018)


Earthwork


June 19, 2020


Removal Items


Structures


Guardrail 


Maintenance of Traffic


Flexible Delineators and Pavement Marking Curb Extension


(Interim Improvement)


Pavement Markings 


Description:


Signing 


Widen


Knox


Concept







PAY ITEM SUMMARY


Statewide


UNIT COST


 <-- Unit Cost Trends with 


Quantities 


Pavment Removal


PAVEMENT REMOVAL TOTAL (ROUNDED) -$                                              


Asphalt Roads


PAVING TOTAL (ROUNDED) -$                                              


Concrete Roads


CONCRETE RAMPS AND ROADWAYS TOTAL (ROUNDED) -$                                              


Drainage


DRAINAGE TOTAL (ROUNDED) -$                                              


Appurtenances


ROADWAY AND PAVEMENT APPURTENANCES TOTAL (ROUNDED) -$                                              


Earthwork & Mineral


EARTHWORK & MINERAL TOTAL (ROUNDED) -$                                              


Structures


STRUCTURES TOTAL (ROUNDED) -$                                              


Interchanges and Unique Intersections


INTERCHANGES AND UNIQUE INTERSECTIONS TOTAL (ROUNDED) -$                                              


Lighting & Signalization


LIGHTING & SIGNALIZATION TOTAL (ROUNDED) -$                                              


Guardrail


SODDING TOTAL (ROUNDED) -$                                              


Maintenace of Traffic


N/A Traffic Control LS 1 1 80.00$                                          


MAINTENANCE OF TRAFFIC TOTAL (ROUNDED) 100$                                             


Signs


713-02.14 FLEXIBLE DELINEATOR (WHITE) EA 14 14 33.37$                              467.18$                                        


Not Listed Signs (Construction) LS 1 1 -$                                  -$                                              


SIGNING TOTAL (ROUNDED) 500$                                             


Pavement Markings


716-02.03 Plastic Pavement Marking (Cross-Walk) LF 25 25 9.81$                                245.25$                                        


716-02.04 Plastic Pavement Marking (Chnz Striping) SY 67 67 18.55$                              1,242.85$                                     


PAVEMENT MARKINGS TOTAL (ROUNDED) 1,500$                                          


Fencing


-$                                              


Rip-Rap


RIP-RAP & SLOPE PROTECTION TOTAL (ROUNDED) -$                                              


Clearing and Grubing


CLEAR AND GRUBBING TOTAL (ROUNDED) -$                                              


Railroad At-Grade Crossing


RAILROAD CROSSING OR SEPARATION TOTAL (ROUNDED) -$                                              


FENCE TOTAL (ROUNDED)


TOTAL COSTTDOT PAY ITEM TDOT DESCRIPTION UNIT


TOOL QUANTITIES + 


ADDITIONAL 


QUANTITIESADDITIONAL QUANTITIESTOOL QUANTITIES







PAY ITEM SUMMARY
Utilties


UTILITIES TOTAL (ROUNDED) -$                                              


Right-of-Way


N/A Right-of-Way LS 1 1 -$                                  -$                                              


RIGHT-OF-WAY TOTAL (ROUNDED) -$                                              







COST ESTIMATE SUMMARY


Route:


Project Type of Work:


County:


Length: 0.00 Miles


Date:


Estimate Type:


DESCRIPTION LOCAL STATE FEDERAL TOTAL


0% 0% 0%


Construction Items


$0 $0 $0 $19,100


$0 $0 $0 $38,600


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $24,600


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $0


$0 $0 $0 $1,000


$0 $0 $0 $8,400


$0 $0 $0 $3,700


Mobilization 5% $0 $0 $0 $4,770


Other Items 10% $0 $0 $0 $10,000


Const. Contingency 30% $0 $0 $0 $33,100


  Const. Eng. & Inspec. 10% $0 $0 $0 $14,300


$0 $0 $0 $158,000


Interchanges & Unique Intersections


Roundabouts $0 $0 $0 $0


Interchanges $0 $0 $0 $0


Right-of-Way & Utilties LOCAL STATE FEDERAL TOTAL


0% 0% 0%


   Right-of-Way $0 $0 $0 $0


   Utilities $0 $0 $0 $0


Preliminary & Construction Engineering and Inspection


  Prelim. Eng. 10% $0 $0 $0 $15,800


$0 $0 $0  $                         174,000 


   Construction Estimate


Asphalt Paving


Rip-Rap or Slope Protection


Clearing and Grubbing


Seeding & Sodding


Appurtenances


Fencing


Signalization & Lighting


Concrete Pavement


Drainage


Railroad Crossing


Magnolia Avenue (SR 1) at Prosser Road


Total Project Cost (2018)


Earthwork


June 19, 2020


Removal Items


Structures


Guardrail 


Maintenance of Traffic


Crosswalk, Concrete Curb Extensions (Interim Improvement)


Pavement Markings 


Description:


Signing 


Widen


Knox


Concept







PAY ITEM SUMMARY


Statewide


UNIT COST


 <-- Unit Cost Trends with 


Quantities 


Pavment Removal


415-01.02 COLD PLANING BITUMINOUS PAVEMENT SY 0 3800 3800 5.03$                                19,098.90$                                  


PAVEMENT REMOVAL TOTAL (ROUNDED) 19,100$                                        


Asphalt Roads


411-02.10 ACS MIX(PG70-22) GRADING D TON 0 300 300 128.39$                           38,518.05$                                  


PAVING TOTAL (ROUNDED) 38,600$                                        


Concrete Roads


CONCRETE RAMPS AND ROADWAYS TOTAL (ROUNDED) -$                                              


Drainage


DRAINAGE TOTAL (ROUNDED) -$                                              


Appurtenances


202-03 REMOVAL OF RIGID PAVEMENT, SIDEWALK, ETC. SY 240 240 10.35$                              2,484.00$                                     


701-01.01 CONCRETE SIDEWALK (4 ") SF 0 950 950 8.91$                                8,462.96$                                     


701-02.03 CONCRETE CURB RAMP SF 1000 1000 13.01$                              13,010.00$                                  


702-01.02 CONCRETE CURB LF 30 30 20.77$                              623.10$                                        


ROADWAY AND PAVEMENT APPURTENANCES TOTAL (ROUNDED) 24,600$                                        


Earthwork & Mineral


EARTHWORK & MINERAL TOTAL (ROUNDED) -$                                              


Structures


STRUCTURES TOTAL (ROUNDED) -$                                              


Interchanges and Unique Intersections


INTERCHANGES AND UNIQUE INTERSECTIONS TOTAL (ROUNDED) -$                                              


Lighting & Signalization


LIGHTING & SIGNALIZATION TOTAL (ROUNDED) -$                                              


Guardrail


SODDING TOTAL (ROUNDED) -$                                              


Maintenace of Traffic


N/A Traffic Control LS 1 1 3,668.00$                                     


MAINTENANCE OF TRAFFIC TOTAL (ROUNDED) 3,700$                                          


Signs


713-02.14 FLEXIBLE DELINEATOR (WHITE) EA 24 24 33.37$                              800.88$                                        


Not Listed Signs (Construction) LS 1 1 -$                                  100$                                             


SIGNING TOTAL (ROUNDED) 1,000$                                          


Pavement Markings


716-02.03 Plastic Pavement Marking (Cross-Walk) LF 276 276 9.81$                                2,707.56$                                     


716-02.04 Plastic Pavement Marking (Chnz Striping) SY 135 135 18.55$                              2,504.25$                                     


716-02.05 Plastic Pavement Marking (Stop Line) LF 139 139 11.37$                              1,580.43$                                     


716-02.06 Plastic Pavement Marking (Turn Lane Arrow) EA 7 7 138.38$                           968.66$                                        


716-13.02 Spray Thermo P.M. (60 mil 6") LM 0.23 0.23 2,749.24$                        632.33$                                        


PAVEMENT MARKINGS TOTAL (ROUNDED) 8,400$                                          


Fencing


-$                                              FENCE TOTAL (ROUNDED)


TOTAL COSTTDOT PAY ITEM TDOT DESCRIPTION UNIT


TOOL QUANTITIES + 


ADDITIONAL 


QUANTITIESADDITIONAL QUANTITIESTOOL QUANTITIES







PAY ITEM SUMMARY
Rip-Rap


RIP-RAP & SLOPE PROTECTION TOTAL (ROUNDED) -$                                              


Clearing and Grubing


CLEAR AND GRUBBING TOTAL (ROUNDED) -$                                              


Railroad At-Grade Crossing


RAILROAD CROSSING OR SEPARATION TOTAL (ROUNDED) -$                                              


Utilties


UTILITIES TOTAL (ROUNDED) -$                                              


Right-of-Way


N/A Right-of-Way LS 1 1 -$                                  -$                                              


RIGHT-OF-WAY TOTAL (ROUNDED) -$                                              
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Executive Summary 
The No Build Alternative and the Build Alternative’s 
Traffic Signal and Multilane Roundabout options 
provide adequate traffic operations through the 
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1.0 MAGNOLIA AVE. STUDY AREA TRAFFIC ANALYSIS 


Figure 1 provides a map of the Study Area. The limits of the Study Area extend from Prosser 
Road to the west [along Magnolia Avenue (SR 1)], Park Street to the east [along Asheville 
Highway (SR 168)], and the I-40 Eastbound Ramps / Timothy Street to the northeast [along 
Rutledge Pike (SR 1)]. Traffic data were analyzed outside the Study Area’s official log miles (LM) 
along Magnolia Avenue (SR 1), extending west from Prosser Road to Beaman Street. These 
locations were analyzed to determine the traffic impacts of these closely spaced signalized 
intersections on the Study Area. Table 1 shows the intersections included in the traffic analysis 
with their control type. 
 
1.1 TRAFFIC PROJECTIONS 


The traffic projections were developed for two primary concepts, the “No-Build” and “Build” 
Alternatives. The No Build Alternative would not provide direct access to the Burlington 
Commercial District. The Build Alternative would provide a direct connection to the Burlington 
Commercial District at or near existing McCalla Avenue. The Build Alternative includes two 
options, a Signalized Intersection option and Multilane Roundabout option. Both Build options will 
create a 4-legged intersection at McCalla Avenue. The traffic data collection and projection 
methodology are described in Technical Memorandum 4: Traffic Data and Projection Summary. 
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FIGURE 1:  STUDY AREA WITH ADDITIONAL COVERAGE 
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TABLE 1: INTERSECTIONS ANALYZED WITH CONTROL TYPE 


Intersection Existing Control Proposed Control 


Magnolia Ave. (SR 1) at Beaman St. Signal Signal 


Magnolia Ave. (SR 1) at Lakeside St. Signal Signal 


Magnolia Ave. (SR 1) at Kirkwood St. Signal Signal 


Magnolia Ave. (SR 1) at Prosser Rd. Signal Signal 


Magnolia Ave. (SR 1) at Rutledge Pike Interchange 
Signal or Multilane 


Roundabout 


Asheville Hwy. (SR 168) at Park St. Stop Stop* 


Rutledge Pike (SR 1) at I-40 EB Ramps Signal Signal 


Rutledge Pike (SR 1) at McCalla Ave. Stop Stop 


New Connector Rd. at Holston Dr. / MLK n/a Stop 


* The Park Street intersection meets signal warrants and should be considered for signalization 
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1.2 TRAFFIC ANALYSIS METHODOLOGY 


Traffic analyses were developed for the No Build and Build conditions. The studied intersections 
were analyzed with the Synchro software application, Version 9.  Synchro follows the 
methodology found in the 2010 Highway Capacity Manual (HCM). Corridor-wide metrics were 
analyzed with SimTraffic’s Arterial Level of Service reports.  The traffic analysis output is provided 
in the Attachments. 
 
Level-of-Service (LOS) is a qualitative traffic capacity measure that is used to gauge the 
operational performance of an intersection or roadway segment.  There are six (6) levels ranging 
from ‘A’ to ‘F’ with ‘F’ being the worst.  Each level represents a range of operating conditions.  
Table 2 defines the traffic flow conditions and approximate driver comfort at each LOS for 
signalized and unsignalized intersections.   
 
 
TABLE 2:  LEVEL-OF-SERVICE INDEX FOR INTERSECTIONS 


LOS TRAFFIC FLOW CONDITIONS 
SIGNALIZED 


INTERSECTIONS 
DELAY (SEC/VEH) 


UNSIGNALIZED 
INTERSECTIONS 


DELAY (SEC/VEH) 


A 
Progression is extremely favorable 
and most vehicles do not stop at all. 


0-10 0-10 


B Good progression, some delay. 10-20 10-15 


C Fair progression, higher delay. 20-35 15-25 


D 
Unfavorable progression, congestion 
becomes apparent. 


35-55 25-35 


E Poor progression, significant delay. 55-80 35-50 


F Poor progression, extreme delay. >80 >50 


Note: Unsignalized intersections includes both stop-sign controlled and roundabouts 
 
 
1.3 TRAFFIC ANALYSIS SUMMARY 


Table 3 through Table 5 summarizes the traffic analysis. The LOS are reported for the entire 
intersection and for each approach.  The years 2025 and 2045 AM and PM Peak Hours were 
analyzed. For two-way stop intersections, there is no “entire intersection” LOS, just the stop-
controlled approaches are assigned a LOS. 
 
Table 3 summarizes the No Build Alternative. The LOS are typically B or higher through the 2045 
design year for all intersections within the study corridor.  Several side road approaches are LOS 
D in the 2045 design year. The exception to the satisfactory LOS is the intersection of Rutledge 
Pike (SR 1) with the I-40 Eastbound Ramps / Timothy Street, where poor LOS are experienced 
in the initial year of 2025. Additionally, both the northbound and southbound Park Street 
approaches to Asheville Highway (SR 168) will operate poorly in the design year if not signalized. 
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Table 4 summarizes the Build Alternative, which includes both the Traffic Signal and Multilane 
Roundabout options. Consistent with the No Build Alternative, the LOS are typically B or higher 
through the 2045 design year for all intersections within the study corridor.  Several side road 
approaches are LOS D in the 2045 design year. The exception to the satisfactory LOS is the 
intersection of Rutledge Pike (SR 1) with the I-40 Eastbound Ramps / Timothy Street, where poor 
LOS are experienced in the initial year of 2025. Additionally, both the northbound and southbound 
Park Street approaches to Asheville Highway (SR 168) will operate poorly in the design year if 
not signalized. 
 
The Build Alternative’s Traffic Signal option would require a 250-foot long left-turn lane from 
eastbound Magnolia Avenue (SR 1) to northbound Rutledge Pike (SR 1). All other approaches 
would have 100-foot long (minimum) single left-turn lanes. The Traffic Signal option will operate 
at LOS B through the design year of 2045. The Build Alternative’s Multilane Roundabout option 
will also operate at LOC B through the design year of 2045. However, the Multilane Roundabout 
option is projected to approach capacity within its circulating roadway. The proposed connector 
road, which would extend Rutledge Pike (SR 168) to connect with Holston Drive, would create a 
new intersection at Holston Drive. The new intersection would operate adequately through the 
design year as an all-way stop. In summary, both options (Traffic Signal or Multilane Roundabout) 
of the Build Alternative would function adequately through the design year of 2045. 
 
Table 5 summarizes the corridor speeds of the No Build and Build Alternatives from Beaman 
Street to Park Street. The No Build Alternative has the highest corridor speeds due to it being a 
free-flow interchange. The No Build Alternative typically has speeds around 37 mph. The Build 
Alternative’s Traffic Signal and Multilane Roundabout options have similar corridor speeds around 
31 mph. 
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TABLE 3: TRAFFIC ANALYSIS – 2025 AND 2045 NO BUILD ALTERNATIVE 


ID Intersection Type LOS Delay Max v/c EB WB NB SB LOS Delay Max v/c EB WB NB SB


1 Magnolia Ave. (SR 1) at Beaman St. Signal A 3.0 0.20 A A D D A 5.0 0.40 A A D D


2 Magnolia Ave. (SR 1) at Lakeside St. Signal A 2.6 0.20 A A C C A 4.0 0.26 A A C C


3 Magnolia Ave. (SR 1) at Kirkwood St. Signal A 3.4 0.24 A A C C A 3.7 0.28 A A C C


4 Magnolia Ave. (SR 1) at Prosser Rd. Signal B 10.2 0.37 A A C C A 8.4 0.35 A A C C


5 Magnolia Ave. (SR 1) at McCalla Ave. TWSC - 1.7 - - - A - - 1.5 - - - B -


6 Asheville Hwy. (SR 168) at Park St. TWSC - 2.6 - - - B C - 7.9 - - - C F


7 Rutledge Pike (SR 1) at I-40 EB Ramps Signal D 40.7 0.90 D E C B B 13.9 0.48 C C B B


8 Rutledge Pike (SR 1) at McCalla Ave. TWSC - 1.4 - - B - A - 1.7 - - C - A


Note: Signal is signalized intersection; TWSC is Two-Way Stop Sign Control


ID Intersection Type LOS Delay Max v/c EB WB NB SB LOS Delay Max v/c EB WB NB SB


1 Magnolia Ave. (SR 1) at Beaman St. Signal A 3.3 0.27 A A D D A 5.7 0.47 A A D D


2 Magnolia Ave. (SR 1) at Lakeside St. Signal A 2.4 0.25 A A D D A 3.6 0.36 A A D D


3 Magnolia Ave. (SR 1) at Kirkwood St. Signal A 4.5 0.33 A A D D A 4.7 0.39 A A D D


4 Magnolia Ave. (SR 1) at Prosser Rd. Signal B 12.5 0.48 A A C D A 9.9 0.43 A A D D


5 Magnolia Ave. (SR 1) at McCalla Ave. TWSC - 1.7 - - - A - - 1.6 - - - B -


6 Asheville Hwy. (SR 168) at Park St. TWSC - 3.5 - - - C D - 42.9 - - - F F


7 Rutledge Pike (SR 1) at I-40 EB Ramps Signal E 57.3 0.99 F F D C B 17.9 0.62 D D B A


8 Rutledge Pike (SR 1) at McCalla Ave. TWSC - 1.4 - - C - A - 2.1 - - D - A


2045
AM PM


Overall Intersection Approach LOS Overall Intersection Approach LOS


2025
AM PM


Overall Intersection Approach LOS Overall Intersection Approach LOS
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TABLE 4: TRAFFIC ANALYSIS – 2025 AND 2045 BUILD ALTERNATIVES 


ID Intersection Type LOS Delay Max v/c EB WB NB SB LOS Delay Max v/c EB WB NB SB


1 Magnolia Ave. (SR 1) at Beaman St. Signal A 3.0 0.20 A A D D A 5.0 0.40 A A D D


2 Magnolia Ave. (SR 1) at Lakeside St. Signal A 2.6 0.20 A A C C A 4.0 0.26 A A C C


3 Magnolia Ave. (SR 1) at Kirkwood St. Signal A 4.5 0.24 A A C C A 4.4 0.28 A A C C


4 Magnolia Ave. (SR 1) at Prosser Rd. Signal B 10.3 0.37 A A C C A 8.3 0.33 A A C C


5 Magnolia Ave. (SR 1) at Rutledge Pike Signal B 14.0 0.44 B B B B B 14.6 0.63 A B C C


5 Magnolia Ave. (SR 1) at Rutledge Pike Round. A 7.5 0.46 A A A B A 8.8 0.71 A A B A


6 Asheville Hwy. (SR 168) at Park St. TWSC - 1.7 - - - B C - 3.9 - - - C E


7 Rutledge Pike (SR 1) at I-40 EB Ramps Signal D 40.7 0.90 D E C B B 13.9 0.48 C C B B


8 Rutledge Pike (SR 1) at McCalla Ave. TWSC - 0.4 - - A - A - 0.8 - - C - A


9 New Connector Rd. at Holston Dr. / MLK AWSC A 8.1 - A A A A A 8.8 - A A A A


ID Intersection Type LOS Delay Max v/c EB WB NB SB LOS Delay Max v/c EB WB NB SB


1 Magnolia Ave. (SR 1) at Beaman St. Signal A 3.3 0.27 A A D D A 5.7 0.47 A A D D


2 Magnolia Ave. (SR 1) at Lakeside St. Signal A 2.4 0.25 A A D D A 3.6 0.36 A A D D


3 Magnolia Ave. (SR 1) at Kirkwood St. Signal A 5.6 0.33 A A D D A 5.5 0.39 A A D D


4 Magnolia Ave. (SR 1) at Prosser Rd. Signal B 12.7 0.48 A A C D A 9.9 0.40 A A D D


5 Magnolia Ave. (SR 1) at Rutledge Pike Signal B 15.7 0.55 B B B C B 18.7 0.84 B C C C


5 Magnolia Ave. (SR 1) at Rutledge Pike Round. B 10.4 0.64 A A A C B 12.6 0.96 B B C B


6 Asheville Hwy. (SR 168) at Park St. TWSC - 2.2 - - - C C - 12.7 - - - E F


7 Rutledge Pike (SR 1) at I-40 EB Ramps Signal E 57.3 0.99 F F D C B 17.9 0.62 D D B A


8 Rutledge Pike (SR 1) at McCalla Ave. TWSC - 0.4 - - C - A - 0.9 - - C - A


9 New Connector Rd. at Holston Dr. / MLK AWSC A 8.6 - A A A A A 9.9 - B A A A


: Improvement Option (Signal = Signalized Intersection; Round. = Multilane Roundabout; AWSC = All-Way Stop Sign Control)


2045
AM PM


Overall Intersection Approach LOS Overall Intersection Approach LOS


2025
AM PM


Overall Intersection Approach LOS Overall Intersection Approach LOS
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TABLE 5: TRAFFIC ANALYSIS – CORRIDOR SPEEDS 2025 AND 2045 ALL ALTERNATIVES 


Existing 


Interchange


Proposed 


Signal


Proposed 


Roundabout


Existing 


Interchange


Proposed 


Signal


Proposed 


Roundabout


Magnolia Ave. (SR 1) EB 0.8 32 34 32 30 31 32


Asheville Hwy. (SR 168) EB 0.2 40 42 27 40 39 30


EB Weighted Average 34 36 31 32 33 32


Magnolia Ave. (SR 1) WB 0.7 41 35 30 42 35 31


Asheville Hwy. (SR 168) WB 0.3 40 28 34 36 39 34


WB Weighted Average 41 33 31 40 36 32


Average Both Directions 37 34 31 36 34 32


Existing 


Interchange


Proposed 


Signal


Proposed 


Roundabout


Existing 


Interchange


Proposed 


Signal


Proposed 


Roundabout


Magnolia Ave. (SR 1) EB 0.8 32 31 33 29 29 30


Asheville Hwy. (SR 168) EB 0.2 40 39 29 40 38 29


EB Weighted Average 34 33 32 31 31 30


Magnolia Ave. (SR 1) WB 0.7 42 33 29 40 33 30


Asheville Hwy. (SR 168) WB 0.3 39 25 33 40 27 33


WB Weighted Average 41 31 30 40 31 31


Average Both Directions 37 32 31 36 31 30


2025 AM Speed (mph) 2025 PM Speed (mph)


Direction
Dist. 


(mi.)


Direction
Dist. 


(mi.)


2045 AM Speed (mph) 2045 PM Speed (mph)
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2.0 SUMMARY 


The No Build Alternative and the Build Alternative’s Traffic Signal and Multilane Roundabout 
options provide adequate traffic operations through the design year of 2045. All options will 
adequately service the projected traffic demand. 
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HCM 2010 Signalized Intersection Summary 2025 AM Exist.syn


1: Beaman St. & Magnolia Ave. 05/08/2020


2025 AM Intersection  02/20/2020 Signalized Intersection Synchro 9 Report


Storey Page 1


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 11 310 10 6 564 13 5 3 2 12 2 11


Future Volume (veh/h) 11 310 10 6 564 13 5 3 2 12 2 11


Number 5 2 12 1 6 16 3 8 18 7 4 14


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 12 337 11 7 613 14 5 3 2 13 2 12


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 710 2727 89 884 2986 68 94 20 12 93 4 24


Arrive On Green 0.79 0.79 0.79 0.01 0.85 0.85 0.04 0.04 0.04 0.04 0.04 0.04


Sat Flow, veh/h 788 3464 113 1757 3503 80 753 585 335 749 115 691


Grp Volume(v), veh/h 12 170 178 7 307 320 10 0 0 27 0 0


Grp Sat Flow(s),veh/h/ln 788 1752 1825 1757 1752 1831 1673 0 0 1556 0 0


Q Serve(g_s), s 0.3 1.8 1.8 0.1 2.5 2.5 0.0 0.0 0.0 0.9 0.0 0.0


Cycle Q Clear(g_c), s 0.3 1.8 1.8 0.1 2.5 2.5 0.4 0.0 0.0 1.3 0.0 0.0


Prop In Lane 1.00 0.06 1.00 0.04 0.50 0.20 0.48 0.44


Lane Grp Cap(c), veh/h 710 1380 1436 884 1494 1560 126 0 0 121 0 0


V/C Ratio(X) 0.02 0.12 0.12 0.01 0.21 0.21 0.08 0.00 0.00 0.22 0.00 0.00


Avail Cap(c_a), veh/h 710 1380 1436 989 1494 1560 469 0 0 455 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 1.8 2.0 2.0 1.4 1.1 1.1 37.5 0.0 0.0 37.9 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.2 0.2 0.0 0.3 0.3 0.3 0.0 0.0 0.9 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.1 0.9 1.0 0.0 1.3 1.4 0.2 0.0 0.0 0.6 0.0 0.0


LnGrp Delay(d),s/veh 1.9 2.2 2.2 1.4 1.4 1.3 37.7 0.0 0.0 38.8 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 360 634 10 27


Approach Delay, s/veh 2.2 1.4 37.7 38.8


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 5.2 67.5 7.3 72.7 7.3


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 40.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 2.1 3.8 3.3 4.5 2.4


Green Ext Time (p_c), s 0.0 6.7 0.1 6.8 0.1


Intersection Summary


HCM 2010 Ctrl Delay 3.0


HCM 2010 LOS A







HCM 2010 Signalized Intersection Summary 2025 AM Exist.syn


2: Lakeside St. & Magnolia Ave. 05/08/2020


2025 AM Intersection  02/20/2020 Signalized Intersection Synchro 9 Report


Storey Page 2


Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR


Lane Configurations


Traffic Volume (veh/h) 6 302 15 23 571 10 1 1 8 4 1 1


Future Volume (veh/h) 6 302 15 23 571 10 1 1 8 4 1 1


Number 5 2 12 1 6 16 7 4 14 3 8 18


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 7 328 16 25 621 11 1 1 9 4 1 1


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 678 2822 137 882 2626 46 69 3 27 122 5 5


Arrive On Green 0.01 0.83 0.83 0.75 0.75 0.75 0.02 0.02 0.02 0.02 0.02 0.02


Sat Flow, veh/h 1757 3402 165 1022 3524 62 148 148 1333 1057 264 264


Grp Volume(v), veh/h 7 168 176 25 309 323 11 0 0 6 0 0


Grp Sat Flow(s),veh/h/ln 1757 1752 1815 1022 1752 1834 1630 0 0 1585 0 0


Q Serve(g_s), s 0.1 1.1 1.1 0.4 3.3 3.3 0.2 0.0 0.0 0.0 0.0 0.0


Cycle Q Clear(g_c), s 0.1 1.1 1.1 0.4 3.3 3.3 0.4 0.0 0.0 0.2 0.0 0.0


Prop In Lane 1.00 0.09 1.00 0.03 0.09 0.82 0.67 0.17


Lane Grp Cap(c), veh/h 678 1454 1506 882 1306 1367 99 0 0 133 0 0


V/C Ratio(X) 0.01 0.12 0.12 0.03 0.24 0.24 0.11 0.00 0.00 0.05 0.00 0.00


Avail Cap(c_a), veh/h 823 1454 1506 882 1306 1367 556 0 0 561 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 1.6 1.0 1.0 2.0 2.4 2.4 29.0 0.0 0.0 28.9 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.2 0.2 0.1 0.4 0.4 0.5 0.0 0.0 0.1 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 0.6 0.6 0.1 1.7 1.8 0.2 0.0 0.0 0.1 0.0 0.0


LnGrp Delay(d),s/veh 1.6 1.1 1.1 2.1 2.8 2.8 29.4 0.0 0.0 29.0 0.0 0.0


LnGrp LOS A A A A A A C C


Approach Vol, veh/h 351 657 11 6


Approach Delay, s/veh 1.1 2.7 29.4 29.0


Approach LOS A A C C


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 5 6 8


Phs Duration (G+Y+Rc), s 54.3 5.7 5.1 49.2 5.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 32.5 18.5 5.5 22.5 18.5


Max Q Clear Time (g_c+I1), s 3.1 2.4 2.1 5.3 2.2


Green Ext Time (p_c), s 6.7 0.0 0.0 5.6 0.0


Intersection Summary


HCM 2010 Ctrl Delay 2.6


HCM 2010 LOS A







HCM 2010 Signalized Intersection Summary 2025 AM Exist.syn


3: Magnolia Ave. & Kirkwood St. 05/08/2020


2025 AM Intersection  02/20/2020 Signalized Intersection Synchro 9 Report
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 4 1 4 33 1 51 1 256 46 43 566 1


Future Volume (veh/h) 4 1 4 33 1 51 1 256 46 43 566 1


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 4 1 4 36 1 55 1 278 50 47 615 1


Adj No. of Lanes 0 1 0 1 1 0 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 109 29 41 228 2 106 742 2327 413 908 2808 5


Arrive On Green 0.07 0.07 0.07 0.07 0.07 0.07 0.78 0.78 0.78 1.00 1.00 1.00


Sat Flow, veh/h 329 431 609 1405 28 1559 796 2976 528 1037 3590 6


Grp Volume(v), veh/h 9 0 0 36 0 56 1 162 166 47 300 316


Grp Sat Flow(s),veh/h/ln 1370 0 0 1405 0 1588 796 1752 1751 1037 1752 1844


Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 2.0 0.0 1.3 1.4 0.1 0.0 0.0


Cycle Q Clear(g_c), s 2.0 0.0 0.0 1.2 0.0 2.0 0.0 1.3 1.4 1.5 0.0 0.0


Prop In Lane 0.44 0.44 1.00 0.98 1.00 0.30 1.00 0.00


Lane Grp Cap(c), veh/h 180 0 0 228 0 108 742 1371 1370 908 1371 1442


V/C Ratio(X) 0.05 0.00 0.00 0.16 0.00 0.52 0.00 0.12 0.12 0.05 0.22 0.22


Avail Cap(c_a), veh/h 587 0 0 613 0 542 742 1371 1370 908 1371 1442


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33


Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97


Uniform Delay (d), s/veh 26.2 0.0 0.0 26.6 0.0 27.0 1.4 1.6 1.6 0.0 0.0 0.0


Incr Delay (d2), s/veh 0.1 0.0 0.0 0.3 0.0 3.8 0.0 0.2 0.2 0.1 0.4 0.3


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.1 0.0 0.0 0.6 0.0 1.0 0.0 0.7 0.7 0.0 0.1 0.1


LnGrp Delay(d),s/veh 26.3 0.0 0.0 26.9 0.0 30.9 1.4 1.7 1.8 0.1 0.4 0.3


LnGrp LOS C C C A A A A A A


Approach Vol, veh/h 9 92 329 663


Approach Delay, s/veh 26.3 29.3 1.7 0.3


Approach LOS C C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 6 8


Phs Duration (G+Y+Rc), s 51.4 8.6 51.4 8.6


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 30.5 20.5 30.5 20.5


Max Q Clear Time (g_c+I1), s 3.4 4.0 3.5 4.0


Green Ext Time (p_c), s 6.0 0.3 6.0 0.3


Intersection Summary


HCM 2010 Ctrl Delay 3.4


HCM 2010 LOS A







HCM 2010 Signalized Intersection Summary 2025 AM Exist.syn
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2025 AM Intersection  02/20/2020 Signalized Intersection Synchro 9 Report
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 45 23 73 8 39 87 43 263 4 113 528 43


Future Volume (veh/h) 45 23 73 8 39 87 43 263 4 113 528 43


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 49 25 79 9 42 95 47 286 4 123 574 47


Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 240 46 145 193 217 184 620 2074 29 838 2013 164


Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.05 0.59 0.59 0.07 0.61 0.61


Sat Flow, veh/h 1247 395 1248 1285 1863 1583 1757 3539 49 1757 3282 268


Grp Volume(v), veh/h 49 0 104 9 42 95 47 141 149 123 306 315


Grp Sat Flow(s),veh/h/ln 1247 0 1643 1285 1863 1583 1757 1752 1836 1757 1752 1797


Q Serve(g_s), s 2.2 0.0 3.6 0.4 1.2 3.4 0.6 2.2 2.2 1.5 4.9 4.9


Cycle Q Clear(g_c), s 3.4 0.0 3.6 4.0 1.2 3.4 0.6 2.2 2.2 1.5 4.9 4.9


Prop In Lane 1.00 0.76 1.00 1.00 1.00 0.03 1.00 0.15


Lane Grp Cap(c), veh/h 240 0 191 193 217 184 620 1027 1076 838 1075 1102


V/C Ratio(X) 0.20 0.00 0.54 0.05 0.19 0.52 0.08 0.14 0.14 0.15 0.28 0.29


Avail Cap(c_a), veh/h 479 0 506 439 574 488 702 1027 1076 901 1075 1102


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 25.5 0.0 25.0 26.9 24.0 24.9 4.3 5.6 5.6 3.8 5.4 5.4


Incr Delay (d2), s/veh 0.4 0.0 2.4 0.1 0.4 2.2 0.1 0.3 0.3 0.1 0.7 0.7


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.8 0.0 1.7 0.1 0.7 1.6 0.3 1.1 1.2 0.7 2.6 2.6


LnGrp Delay(d),s/veh 25.9 0.0 27.4 27.0 24.4 27.1 4.3 5.9 5.9 3.9 6.1 6.1


LnGrp LOS C C C C C A A A A A A


Approach Vol, veh/h 153 146 337 744


Approach Delay, s/veh 26.9 26.3 5.7 5.7


Approach LOS C C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 8.9 39.7 11.5 7.2 41.3 11.5


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 6.5 21.5 18.5 5.5 22.5 18.5


Max Q Clear Time (g_c+I1), s 3.5 4.2 5.6 2.6 6.9 6.0


Green Ext Time (p_c), s 0.1 5.0 1.1 0.0 4.8 1.1


Intersection Summary


HCM 2010 Ctrl Delay 10.2


HCM 2010 LOS B







HCM 2010 Signalized Intersection Summary 2025 AM Exist.syn
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2025 AM Intersection  02/20/2020 Signalized Intersection Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 68 45 9 89 120 431 8 276 108 188 344 134


Future Volume (veh/h) 68 45 9 89 120 431 8 276 108 188 344 134


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1792 1792 1900 1792 1792 1900 1792 1792 1900 1792 1792 1792


Adj Flow Rate, veh/h 74 49 10 97 130 468 9 300 0 204 374 146


Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 6 6 6 6 6 6 6 6 6 6 6 6


Cap, veh/h 117 99 20 607 122 439 307 864 0 433 1366 611


Arrive On Green 0.07 0.07 0.07 0.36 0.36 0.36 0.25 0.25 0.00 0.09 0.40 0.40


Sat Flow, veh/h 1707 1445 295 1707 342 1233 845 3495 0 1707 3406 1524


Grp Volume(v), veh/h 74 0 59 97 0 598 9 300 0 204 374 146


Grp Sat Flow(s),veh/h/ln 1707 0 1740 1707 0 1575 845 1703 0 1707 1703 1524


Q Serve(g_s), s 3.3 0.0 2.5 3.0 0.0 27.5 0.6 5.6 0.0 6.6 5.7 4.9


Cycle Q Clear(g_c), s 3.3 0.0 2.5 3.0 0.0 27.5 0.6 5.6 0.0 6.6 5.7 4.9


Prop In Lane 1.00 0.17 1.00 0.78 1.00 0.00 1.00 1.00


Lane Grp Cap(c), veh/h 117 0 119 607 0 560 307 864 0 433 1366 611


V/C Ratio(X) 0.63 0.00 0.50 0.16 0.00 1.07 0.03 0.35 0.00 0.47 0.27 0.24


Avail Cap(c_a), veh/h 398 0 405 607 0 560 307 864 0 433 1366 611


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 35.1 0.0 34.7 17.0 0.0 24.9 21.8 23.6 0.0 18.0 15.6 15.3


Incr Delay (d2), s/veh 5.6 0.0 3.2 0.1 0.0 57.2 0.2 1.1 0.0 0.8 0.5 0.9


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 1.7 0.0 1.3 1.4 0.0 20.7 0.2 2.8 0.0 3.2 2.7 2.2


LnGrp Delay(d),s/veh 40.6 0.0 37.9 17.1 0.0 82.1 21.9 24.7 0.0 18.7 16.1 16.3


LnGrp LOS D D B F C C B B B


Approach Vol, veh/h 133 695 309 724


Approach Delay, s/veh 39.4 73.0 24.6 16.9


Approach LOS D E C B


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 11.4 24.1 9.8 35.5 32.0


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 6.9 19.6 18.0 31.0 27.5


Max Q Clear Time (g_c+I1), s 8.6 7.6 5.3 7.7 29.5


Green Ext Time (p_c), s 0.0 3.8 0.3 5.0 0.0


Intersection Summary


HCM 2010 Ctrl Delay 40.7


HCM 2010 LOS D







HCM 2010 TWSC 2025 AM Exist.syn
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Intersection


Int Delay, s/veh 1.7


Movement EBT EBR WBL WBT NBL NBR


Lane Configurations


Traffic Vol, veh/h 195 0 0 0 0 45


Future Vol, veh/h 195 0 0 0 0 45


Conflicting Peds, #/hr 0 0 0 0 0 0


Sign Control Free Free Free Free Stop Stop


RT Channelized - None - None - None


Storage Length - - - - - 0


Veh in Median Storage, # 0 - - - 0 -


Grade, % 0 - - 0 0 -


Peak Hour Factor 92 92 92 92 92 92


Heavy Vehicles, % 3 3 3 3 2 2


Mvmt Flow 212 0 0 0 0 49


 


Major/Minor Major1 Minor1


Conflicting Flow All 0 - - 106


          Stage 1 - - - -


          Stage 2 - - - -


Critical Hdwy - - - 6.94


Critical Hdwy Stg 1 - - - -


Critical Hdwy Stg 2 - - - -


Follow-up Hdwy - - - 3.32


Pot Cap-1 Maneuver - 0 0 928


          Stage 1 - 0 0 -


          Stage 2 - 0 0 -


Platoon blocked, % -


Mov Cap-1 Maneuver - - - 928


Mov Cap-2 Maneuver - - - -


          Stage 1 - - - -


          Stage 2 - - - -


 


Approach EB NB


HCM Control Delay, s 0 9.1


HCM LOS A


 


Minor Lane/Major Mvmt NBLn1 EBT


Capacity (veh/h) 928 -


HCM Lane V/C Ratio 0.053 -


HCM Control Delay (s) 9.1 -


HCM Lane LOS A -


HCM 95th %tile Q(veh) 0.2 -







HCM 2010 TWSC 2025 AM Exist.syn


6: Park St. & Asheville Highway 05/08/2020


2025 AM Intersection  02/20/2020 Signalized Intersection Synchro 9 Report
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Intersection


Int Delay, s/veh 2.6


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Vol, veh/h 5 218 17 29 412 2 27 3 33 30 20 10


Future Vol, veh/h 5 218 17 29 412 2 27 3 33 30 20 10


Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0


Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop


RT Channelized - - None - - None - - None - - None


Storage Length 75 - - 75 - - - - - - - -


Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -


Grade, % - 0 - - 0 - - 0 - - 0 -


Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92


Heavy Vehicles, % 6 6 6 6 6 6 2 2 2 2 2 2


Mvmt Flow 5 237 18 32 448 2 29 3 36 33 22 11


 


Major/Minor Major1 Major2 Minor1 Minor2


Conflicting Flow All 450 0 0 255 0 0 555 770 128 643 778 225


          Stage 1 - - - - - - 257 257 - 512 512 -


          Stage 2 - - - - - - 298 513 - 131 266 -


Critical Hdwy 4.22 - - 4.22 - - 7.54 6.54 6.94 7.54 6.54 6.94


Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -


Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -


Follow-up Hdwy 2.26 - - 2.26 - - 3.52 4.02 3.32 3.52 4.02 3.32


Pot Cap-1 Maneuver 1079 - - 1278 - - 414 330 898 358 326 778


          Stage 1 - - - - - - 725 694 - 513 535 -


          Stage 2 - - - - - - 686 534 - 859 687 -


Platoon blocked, % - - - -


Mov Cap-1 Maneuver 1079 - - 1278 - - 378 320 898 333 316 778


Mov Cap-2 Maneuver - - - - - - 378 320 - 333 316 -


          Stage 1 - - - - - - 722 691 - 511 522 -


          Stage 2 - - - - - - 632 521 - 817 684 -


 


Approach EB WB NB SB


HCM Control Delay, s 0.2 0.5 12.7 17.2


HCM LOS B C


 


Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1


Capacity (veh/h) 536 1079 - - 1278 - - 361


HCM Lane V/C Ratio 0.128 0.005 - - 0.025 - - 0.181


HCM Control Delay (s) 12.7 8.4 - - 7.9 - - 17.2


HCM Lane LOS B A - - A - - C


HCM 95th %tile Q(veh) 0.4 0 - - 0.1 - - 0.7







HCM 2010 TWSC 2025 AM Exist.syn
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Intersection


Int Delay, s/veh 1.4


Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Traffic Vol, veh/h 10 53 313 6 55 343


Future Vol, veh/h 10 53 313 6 55 343


Conflicting Peds, #/hr 0 0 0 0 0 0


Sign Control Stop Stop Free Free Free Free


RT Channelized - Yield - None - None


Storage Length 0 0 - - 125 -


Veh in Median Storage, # 0 - 0 - - 0


Grade, % 0 - 0 - - 0


Peak Hour Factor 92 92 92 92 92 92


Heavy Vehicles, % 2 2 6 6 6 6


Mvmt Flow 11 58 340 7 60 373


 


Major/Minor Minor1 Major1 Major2


Conflicting Flow All 649 173 0 0 347 0


          Stage 1 343 - - - - -


          Stage 2 306 - - - - -


Critical Hdwy 6.84 6.94 - - 4.22 -


Critical Hdwy Stg 1 5.84 - - - - -


Critical Hdwy Stg 2 5.84 - - - - -


Follow-up Hdwy 3.52 3.32 - - 2.26 -


Pot Cap-1 Maneuver 402 840 - - 1180 -


          Stage 1 690 - - - - -


          Stage 2 720 - - - - -


Platoon blocked, % - - -


Mov Cap-1 Maneuver 382 840 - - 1180 -


Mov Cap-2 Maneuver 382 - - - - -


          Stage 1 690 - - - - -


          Stage 2 683 - - - - -


 


Approach WB NB SB


HCM Control Delay, s 10.4 0 1.1


HCM LOS B


 


Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT


Capacity (veh/h) - - 382 840 1180 -


HCM Lane V/C Ratio - - 0.028 0.069 0.051 -


HCM Control Delay (s) - - 14.7 9.6 8.2 -


HCM Lane LOS - - B A A -


HCM 95th %tile Q(veh) - - 0.1 0.2 0.2 -
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Intersection


Int Delay, s/veh 0


Movement SEL SER NEL NET SWT SWR


Lane Configurations


Traffic Vol, veh/h 0 0 0 0 0 0


Future Vol, veh/h 0 0 0 0 0 0


Conflicting Peds, #/hr 0 0 0 0 0 0


Sign Control Stop Stop Free Free Free Free


RT Channelized - None - None - None


Storage Length 0 - - - - -


Veh in Median Storage, # 0 - - 0 0 -


Grade, % 0 - - 0 0 -


Peak Hour Factor 92 92 92 92 92 92


Heavy Vehicles, % 2 2 2 2 2 2


Mvmt Flow 0 0 0 0 0 0


 


Major/Minor Minor2 Major1 Major2


Conflicting Flow All 1 1 - 0 - 0


          Stage 1 1 - - - - -


          Stage 2 0 - - - - -


Critical Hdwy 6.42 6.22 - - - -


Critical Hdwy Stg 1 5.42 - - - - -


Critical Hdwy Stg 2 5.42 - - - - -


Follow-up Hdwy 3.518 3.318 - - - -


Pot Cap-1 Maneuver 1022 1084 0 - - 0


          Stage 1 1022 - 0 - - 0


          Stage 2 - - 0 - - 0


Platoon blocked, % - -


Mov Cap-1 Maneuver 1022 1084 - - - -


Mov Cap-2 Maneuver 1022 - - - - -


          Stage 1 1022 - - - - -


          Stage 2 - - - - - -


 


Approach SE NE SW


HCM Control Delay, s 0 0 0


HCM LOS A


 


Minor Lane/Major Mvmt NET SELn1 SWT


Capacity (veh/h) - - -


HCM Lane V/C Ratio - - -


HCM Control Delay (s) - 0 -


HCM Lane LOS - A -


HCM 95th %tile Q(veh) - - -







Arterial Level of Service


Signalized Intersection 05/08/2020


2025 AM Intersection SimTraffic Report


Storey Page 1


Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 1.1 14.2 0.1 28


Lakeside St. 2 0.7 28.1 0.3 40


Kirkwood St. 3 0.9 7.9 0.1 35


Prosser Rd. 4 5.4 13.3 0.1 24


Magnolia Ave. 10 0.8 8.8 0.1 24


McCalla Ave. 5 0.3 19.0 0.2 31


Total 9.2 91.3 0.8 32


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Prosser Rd. 4 - - 0.1 -


Kirkwood St. 3 3.5 11.9 0.1 27


Lakeside St. 2 1.0 7.9 0.1 34


Beaman St. 1 1.3 27.8 0.3 40


Total 5.8 47.6 0.5 41


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.5 3.8 0.1 114


Total 0.5 3.8 0.1 114


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.5 7.5 0.1 39


Asheville Highway 9 0.2 10.9 0.1 40


Rut. Ramp 13 - - 0.1 -


Total 0.7 18.3 0.3 64
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 4 692 23 3 400 6 2 6 12 33 1 26


Future Volume (veh/h) 4 692 23 3 400 6 2 6 12 33 1 26


Number 5 2 12 1 6 16 3 8 18 7 4 14


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 4 752 25 3 435 7 2 7 13 36 1 28


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 807 2658 88 579 2923 47 54 37 60 118 4 39


Arrive On Green 0.77 0.77 0.77 0.00 0.83 0.83 0.06 0.06 0.06 0.06 0.06 0.06


Sat Flow, veh/h 934 3462 115 1757 3530 57 84 615 1009 800 75 663


Grp Volume(v), veh/h 4 381 396 3 216 226 22 0 0 65 0 0


Grp Sat Flow(s),veh/h/ln 934 1752 1824 1757 1752 1835 1708 0 0 1538 0 0


Q Serve(g_s), s 0.1 5.2 5.2 0.0 1.9 1.9 0.0 0.0 0.0 2.3 0.0 0.0


Cycle Q Clear(g_c), s 0.1 5.2 5.2 0.0 1.9 1.9 1.0 0.0 0.0 3.3 0.0 0.0


Prop In Lane 1.00 0.06 1.00 0.03 0.09 0.59 0.55 0.43


Lane Grp Cap(c), veh/h 807 1345 1401 579 1451 1519 151 0 0 161 0 0


V/C Ratio(X) 0.00 0.28 0.28 0.01 0.15 0.15 0.15 0.00 0.00 0.40 0.00 0.00


Avail Cap(c_a), veh/h 807 1345 1401 692 1451 1519 473 0 0 451 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 2.2 2.8 2.8 2.0 1.4 1.4 35.8 0.0 0.0 36.8 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.5 0.5 0.0 0.2 0.2 0.4 0.0 0.0 1.6 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 2.6 2.7 0.0 1.0 1.0 0.5 0.0 0.0 1.5 0.0 0.0


LnGrp Delay(d),s/veh 2.2 3.3 3.3 2.0 1.6 1.6 36.3 0.0 0.0 38.5 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 781 445 22 65


Approach Delay, s/veh 3.3 1.6 36.3 38.5


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 4.8 65.9 9.3 70.7 9.3


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 40.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 2.0 7.2 5.3 3.9 3.0


Green Ext Time (p_c), s 0.0 9.0 0.3 9.5 0.3


Intersection Summary


HCM 2010 Ctrl Delay 5.0


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR


Lane Configurations


Traffic Volume (veh/h) 8 700 29 35 395 5 24 5 10 5 2 24


Future Volume (veh/h) 8 700 29 35 395 5 24 5 10 5 2 24


Number 5 2 12 1 6 16 7 4 14 3 8 18


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 9 761 32 38 429 5 26 5 11 5 2 26


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 765 2710 114 595 2498 29 153 14 25 80 10 76


Arrive On Green 0.01 0.79 0.79 0.70 0.70 0.70 0.06 0.06 0.06 0.06 0.06 0.06


Sat Flow, veh/h 1757 3428 144 675 3548 41 932 233 413 177 166 1274


Grp Volume(v), veh/h 9 389 404 38 212 222 42 0 0 33 0 0


Grp Sat Flow(s),veh/h/ln 1757 1752 1819 675 1752 1837 1578 0 0 1617 0 0


Q Serve(g_s), s 0.1 3.6 3.6 1.1 2.4 2.4 0.3 0.0 0.0 0.0 0.0 0.0


Cycle Q Clear(g_c), s 0.1 3.6 3.6 1.1 2.4 2.4 1.4 0.0 0.0 1.1 0.0 0.0


Prop In Lane 1.00 0.08 1.00 0.02 0.62 0.26 0.15 0.79


Lane Grp Cap(c), veh/h 765 1385 1438 595 1234 1293 191 0 0 165 0 0


V/C Ratio(X) 0.01 0.28 0.28 0.06 0.17 0.17 0.22 0.00 0.00 0.20 0.00 0.00


Avail Cap(c_a), veh/h 905 1385 1438 595 1234 1293 557 0 0 555 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 0.97 0.97 0.97 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 2.1 1.7 1.7 2.8 3.0 3.0 27.2 0.0 0.0 27.1 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.5 0.5 0.2 0.3 0.3 0.6 0.0 0.0 0.6 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 1.8 1.9 0.2 1.3 1.3 0.7 0.0 0.0 0.5 0.0 0.0


LnGrp Delay(d),s/veh 2.1 2.2 2.2 3.0 3.3 3.3 27.7 0.0 0.0 27.7 0.0 0.0


LnGrp LOS A A A A A A C C


Approach Vol, veh/h 802 472 42 33


Approach Delay, s/veh 2.2 3.3 27.7 27.7


Approach LOS A A C C


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 5 6 8


Phs Duration (G+Y+Rc), s 51.9 8.1 5.2 46.7 8.1


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 32.5 18.5 5.5 22.5 18.5


Max Q Clear Time (g_c+I1), s 5.6 3.4 2.1 4.4 3.1


Green Ext Time (p_c), s 8.4 0.3 0.0 7.2 0.3


Intersection Summary


HCM 2010 Ctrl Delay 4.0


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 13 2 1 23 1 61 2 674 72 51 413 20


Future Volume (veh/h) 13 2 1 23 1 61 2 674 72 51 413 20


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 14 2 1 25 1 66 2 733 78 55 449 22


Adj No. of Lanes 0 1 0 1 1 0 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 142 17 3 234 2 109 830 2494 265 594 2654 130


Arrive On Green 0.07 0.07 0.07 0.07 0.07 0.07 0.78 0.78 0.78 1.00 1.00 1.00


Sat Flow, veh/h 472 240 45 1408 24 1563 910 3197 340 663 3401 166


Grp Volume(v), veh/h 17 0 0 25 0 67 2 402 409 55 231 240


Grp Sat Flow(s),veh/h/ln 757 0 0 1408 0 1587 910 1752 1785 663 1752 1815


Q Serve(g_s), s 0.2 0.0 0.0 0.0 0.0 2.5 0.0 3.9 3.9 0.5 0.0 0.0


Cycle Q Clear(g_c), s 2.6 0.0 0.0 0.8 0.0 2.5 0.0 3.9 3.9 4.4 0.0 0.0


Prop In Lane 0.82 0.06 1.00 0.99 1.00 0.19 1.00 0.09


Lane Grp Cap(c), veh/h 162 0 0 234 0 111 830 1367 1392 594 1367 1416


V/C Ratio(X) 0.10 0.00 0.00 0.11 0.00 0.60 0.00 0.29 0.29 0.09 0.17 0.17


Avail Cap(c_a), veh/h 517 0 0 594 0 516 830 1367 1392 594 1367 1416


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00


Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.98 0.98 0.98 0.98 0.98 0.98


Uniform Delay (d), s/veh 26.6 0.0 0.0 26.3 0.0 27.1 1.5 1.9 1.9 0.2 0.0 0.0


Incr Delay (d2), s/veh 0.3 0.0 0.0 0.2 0.0 5.2 0.0 0.5 0.5 0.3 0.3 0.3


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.4 0.0 1.2 0.0 2.0 2.0 0.1 0.1 0.1


LnGrp Delay(d),s/veh 26.9 0.0 0.0 26.5 0.0 32.3 1.5 2.4 2.4 0.5 0.3 0.3


LnGrp LOS C C C A A A A A A


Approach Vol, veh/h 17 92 813 526


Approach Delay, s/veh 26.9 30.7 2.4 0.3


Approach LOS C C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 6 8


Phs Duration (G+Y+Rc), s 51.3 8.7 51.3 8.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 31.5 19.5 31.5 19.5


Max Q Clear Time (g_c+I1), s 5.9 4.6 6.4 4.5


Green Ext Time (p_c), s 9.0 0.4 8.9 0.4


Intersection Summary


HCM 2010 Ctrl Delay 3.7


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 37 17 42 3 23 68 46 690 12 107 439 37


Future Volume (veh/h) 37 17 42 3 23 68 46 690 12 107 439 37


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 40 18 46 3 25 74 50 750 13 116 477 40


Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 216 40 103 186 161 137 709 2176 38 602 2101 176


Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.05 0.62 0.62 0.07 0.64 0.64


Sat Flow, veh/h 1291 465 1188 1332 1863 1583 1757 3525 61 1757 3275 274


Grp Volume(v), veh/h 40 0 64 3 25 74 50 373 390 116 255 262


Grp Sat Flow(s),veh/h/ln 1291 0 1653 1332 1863 1583 1757 1752 1834 1757 1752 1796


Q Serve(g_s), s 1.8 0.0 2.2 0.1 0.7 2.7 0.6 6.2 6.2 1.3 3.7 3.7


Cycle Q Clear(g_c), s 2.5 0.0 2.2 2.3 0.7 2.7 0.6 6.2 6.2 1.3 3.7 3.7


Prop In Lane 1.00 0.72 1.00 1.00 1.00 0.03 1.00 0.15


Lane Grp Cap(c), veh/h 216 0 143 186 161 137 709 1082 1132 602 1124 1152


V/C Ratio(X) 0.19 0.00 0.45 0.02 0.16 0.54 0.07 0.34 0.34 0.19 0.23 0.23


Avail Cap(c_a), veh/h 502 0 510 482 574 488 787 1082 1132 638 1124 1152


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 1.00 1.00 1.00


Uniform Delay (d), s/veh 26.5 0.0 26.0 27.2 25.4 26.3 3.5 5.6 5.6 3.5 4.5 4.5


Incr Delay (d2), s/veh 0.4 0.0 2.2 0.0 0.4 3.3 0.0 0.8 0.8 0.2 0.5 0.5


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.7 0.0 1.1 0.0 0.4 1.3 0.3 3.2 3.3 0.6 1.9 2.0


LnGrp Delay(d),s/veh 27.0 0.0 28.2 27.2 25.8 29.6 3.6 6.4 6.4 3.7 5.0 5.0


LnGrp LOS C C C C C A A A A A A


Approach Vol, veh/h 104 102 813 633


Approach Delay, s/veh 27.7 28.6 6.2 4.7


Approach LOS C C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 8.8 41.5 9.7 7.3 43.0 9.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5


Max Q Clear Time (g_c+I1), s 3.3 8.2 4.5 2.6 5.7 4.7


Green Ext Time (p_c), s 0.0 6.4 0.7 0.0 6.9 0.7


Intersection Summary


HCM 2010 Ctrl Delay 8.4


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 70 45 14 118 56 0 13 394 167 142 234 33


Future Volume (veh/h) 70 45 14 118 56 0 13 394 167 142 234 33


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1792 1792 1900 1792 1792 0 1792 1792 1900 1792 1792 1792


Adj Flow Rate, veh/h 76 49 15 128 61 0 14 428 0 154 254 36


Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 6 6 6 6 6 0 6 6 6 6 6 6


Cap, veh/h 137 105 32 193 203 0 546 1357 0 558 1915 856


Arrive On Green 0.08 0.08 0.08 0.11 0.11 0.00 0.40 0.40 0.00 0.08 0.56 0.56


Sat Flow, veh/h 1707 1318 403 1707 1792 0 1044 3495 0 1707 3406 1524


Grp Volume(v), veh/h 76 0 64 128 61 0 14 428 0 154 254 36


Grp Sat Flow(s),veh/h/ln 1707 0 1721 1707 1792 0 1044 1703 0 1707 1703 1524


Q Serve(g_s), s 2.4 0.0 2.0 4.0 1.7 0.0 0.5 4.8 0.0 2.6 1.9 0.6


Cycle Q Clear(g_c), s 2.4 0.0 2.0 4.0 1.7 0.0 0.5 4.8 0.0 2.6 1.9 0.6


Prop In Lane 1.00 0.23 1.00 0.00 1.00 0.00 1.00 1.00


Lane Grp Cap(c), veh/h 137 0 138 193 203 0 546 1357 0 558 1915 856


V/C Ratio(X) 0.56 0.00 0.46 0.66 0.30 0.00 0.03 0.32 0.00 0.28 0.13 0.04


Avail Cap(c_a), veh/h 557 0 562 851 894 0 546 1357 0 631 1915 856


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 24.4 0.0 24.2 23.5 22.5 0.0 10.1 11.4 0.0 7.6 5.7 5.4


Incr Delay (d2), s/veh 3.5 0.0 2.4 3.9 0.8 0.0 0.1 0.6 0.0 0.3 0.1 0.1


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 1.3 0.0 1.0 2.1 0.9 0.0 0.1 2.3 0.0 1.2 1.0 0.3


LnGrp Delay(d),s/veh 27.9 0.0 26.7 27.3 23.3 0.0 10.2 12.0 0.0 7.8 5.9 5.5


LnGrp LOS C C C C B B A A A


Approach Vol, veh/h 140 189 442 444


Approach Delay, s/veh 27.3 26.0 12.0 6.5


Approach LOS C C B A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 9.0 26.5 8.9 35.5 10.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 6.9 19.6 18.0 31.0 27.5


Max Q Clear Time (g_c+I1), s 4.6 6.8 4.4 3.9 6.0


Green Ext Time (p_c), s 0.1 3.8 0.4 5.0 0.6


Intersection Summary


HCM 2010 Ctrl Delay 13.9


HCM 2010 LOS B
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Intersection


Int Delay, s/veh 1.5


Movement EBT EBR WBL WBT NBL NBR


Lane Configurations


Traffic Vol, veh/h 411 0 0 0 0 71


Future Vol, veh/h 411 0 0 0 0 71


Conflicting Peds, #/hr 0 0 0 0 0 0


Sign Control Free Free Free Free Stop Stop


RT Channelized - Free - Free - Stop


Storage Length - - - - - 0


Veh in Median Storage, # 0 - - 16983 0 -


Grade, % 0 - - 0 0 -


Peak Hour Factor 92 92 92 92 92 92


Heavy Vehicles, % 3 3 3 3 2 2


Mvmt Flow 447 0 0 0 0 77


 


Major/Minor Major1 Minor1


Conflicting Flow All 0 - - 223


          Stage 1 - - - -


          Stage 2 - - - -


Critical Hdwy - - - 6.94


Critical Hdwy Stg 1 - - - -


Critical Hdwy Stg 2 - - - -


Follow-up Hdwy - - - 3.32


Pot Cap-1 Maneuver - 0 0 780


          Stage 1 - 0 0 -


          Stage 2 - 0 0 -


Platoon blocked, % -


Mov Cap-1 Maneuver - - - 780


Mov Cap-2 Maneuver - - - -


          Stage 1 - - - -


          Stage 2 - - - -


 


Approach EB NB


HCM Control Delay, s 0 10.1


HCM LOS B


 


Minor Lane/Major Mvmt NBLn1 EBT


Capacity (veh/h) 780 -


HCM Lane V/C Ratio 0.099 -


HCM Control Delay (s) 10.1 -


HCM Lane LOS B -


HCM 95th %tile Q(veh) 0.3 -
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Intersection


Int Delay, s/veh 7.9


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Vol, veh/h 22 447 13 71 435 9 28 8 99 61 39 14


Future Vol, veh/h 22 447 13 71 435 9 28 8 99 61 39 14


Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0


Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop


RT Channelized - - None - - None - - None - - None


Storage Length 75 - - 75 - - - - - - - -


Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -


Grade, % - 0 - - 0 - - 0 - - 0 -


Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92


Heavy Vehicles, % 6 6 6 6 6 6 2 2 2 2 2 2


Mvmt Flow 24 486 14 77 473 10 30 9 108 66 42 15


 


Major/Minor Major1 Major2 Minor1 Minor2


Conflicting Flow All 483 0 0 500 0 0 953 1178 250 927 1180 241


          Stage 1 - - - - - - 541 541 - 632 632 -


          Stage 2 - - - - - - 412 637 - 295 548 -


Critical Hdwy 4.22 - - 4.22 - - 7.54 6.54 6.94 7.54 6.54 6.94


Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -


Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -


Follow-up Hdwy 2.26 - - 2.26 - - 3.52 4.02 3.32 3.52 4.02 3.32


Pot Cap-1 Maneuver 1048 - - 1033 - - 214 189 750 223 189 760


          Stage 1 - - - - - - 493 519 - 435 472 -


          Stage 2 - - - - - - 588 470 - 689 515 -


Platoon blocked, % - - - -


Mov Cap-1 Maneuver 1048 - - 1033 - - 158 171 750 170 171 760


Mov Cap-2 Maneuver - - - - - - 158 171 - 170 171 -


          Stage 1 - - - - - - 482 507 - 425 437 -


          Stage 2 - - - - - - 482 435 - 567 503 -


 


Approach EB WB NB SB


HCM Control Delay, s 0.4 1.2 20.4 55


HCM LOS C F


 


Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1


Capacity (veh/h) 379 1048 - - 1033 - - 188


HCM Lane V/C Ratio 0.387 0.023 - - 0.075 - - 0.659


HCM Control Delay (s) 20.4 8.5 - - 8.8 - - 55


HCM Lane LOS C A - - A - - F


HCM 95th %tile Q(veh) 1.8 0.1 - - 0.2 - - 3.9







Arterial Level of Service


Signalized Intersection 05/08/2020


2025 AM Intersection SimTraffic Report
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 1.5 13.9 0.1 28


Lakeside St. 2 2.8 30.5 0.3 37


Kirkwood St. 3 2.6 9.3 0.1 29


Prosser Rd. 4 6.9 14.6 0.1 22


Magnolia Ave. 10 2.0 11.3 0.1 19


McCalla Ave. 5 0.4 19.5 0.2 31


Total 16.2 99.1 0.8 30


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Prosser Rd. 4 - - 0.1 -


Kirkwood St. 3 1.2 9.8 0.1 33


Lakeside St. 2 0.8 7.7 0.1 35


Beaman St. 1 1.6 28.1 0.3 40


Total 3.6 45.6 0.5 42


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.3 3.9 0.1 113


Total 0.3 3.9 0.1 113


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.6 7.3 0.1 40


Asheville Highway 9 0.2 10.9 0.1 40


Rut. Ramp 13 0.9 14.5 0.1 31


Total 1.8 32.7 0.3 36







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Traffic Analysis 


Knoxville, Knox County 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 14 403 13 8 731 17 7 4 3 15 3 14


Future Volume (veh/h) 14 403 13 8 731 17 7 4 3 15 3 14


Number 5 2 12 1 6 16 3 8 18 7 4 14


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 15 438 14 9 795 18 8 4 3 16 3 15


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 606 2699 86 801 2964 67 100 24 14 96 7 29


Arrive On Green 0.78 0.78 0.78 0.01 0.85 0.85 0.04 0.04 0.04 0.04 0.04 0.04


Sat Flow, veh/h 662 3467 111 1757 3504 79 750 584 334 709 167 692


Grp Volume(v), veh/h 15 221 231 9 398 415 15 0 0 34 0 0


Grp Sat Flow(s),veh/h/ln 662 1752 1825 1757 1752 1831 1668 0 0 1568 0 0


Q Serve(g_s), s 0.4 2.6 2.6 0.1 3.6 3.6 0.0 0.0 0.0 1.0 0.0 0.0


Cycle Q Clear(g_c), s 0.4 2.6 2.6 0.1 3.6 3.6 0.6 0.0 0.0 1.6 0.0 0.0


Prop In Lane 1.00 0.06 1.00 0.04 0.53 0.20 0.47 0.44


Lane Grp Cap(c), veh/h 606 1364 1421 801 1483 1549 138 0 0 131 0 0


V/C Ratio(X) 0.02 0.16 0.16 0.01 0.27 0.27 0.11 0.00 0.00 0.26 0.00 0.00


Avail Cap(c_a), veh/h 606 1364 1421 902 1483 1549 467 0 0 456 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.98 0.98 0.98 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 2.0 2.2 2.2 1.5 1.2 1.2 37.1 0.0 0.0 37.5 0.0 0.0


Incr Delay (d2), s/veh 0.1 0.3 0.2 0.0 0.4 0.4 0.3 0.0 0.0 1.0 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.1 1.3 1.4 0.0 1.8 1.9 0.3 0.0 0.0 0.8 0.0 0.0


LnGrp Delay(d),s/veh 2.1 2.5 2.5 1.5 1.7 1.6 37.4 0.0 0.0 38.5 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 467 822 15 34


Approach Delay, s/veh 2.5 1.6 37.4 38.5


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 5.4 66.8 7.8 72.2 7.8


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 40.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 2.1 4.6 3.6 5.6 2.6


Green Ext Time (p_c), s 0.0 9.5 0.1 9.8 0.2


Intersection Summary


HCM 2010 Ctrl Delay 3.3


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR


Lane Configurations


Traffic Volume (veh/h) 8 393 20 30 741 13 1 1 10 6 1 1


Future Volume (veh/h) 8 393 20 30 741 13 1 1 10 6 1 1


Number 5 2 12 1 6 16 7 4 14 3 8 18


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 9 427 22 33 805 14 1 1 11 7 1 1


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 594 2928 151 829 2805 49 52 3 34 109 4 4


Arrive On Green 0.02 1.00 1.00 0.80 0.80 0.80 0.02 0.02 0.02 0.02 0.02 0.02


Sat Flow, veh/h 1757 3392 174 928 3525 61 126 126 1389 1211 173 173


Grp Volume(v), veh/h 9 220 229 33 400 419 13 0 0 9 0 0


Grp Sat Flow(s),veh/h/ln 1757 1752 1814 928 1752 1834 1641 0 0 1557 0 0


Q Serve(g_s), s 0.1 0.0 0.0 0.6 4.8 4.8 0.2 0.0 0.0 0.0 0.0 0.0


Cycle Q Clear(g_c), s 0.1 0.0 0.0 0.6 4.8 4.8 0.6 0.0 0.0 0.4 0.0 0.0


Prop In Lane 1.00 0.10 1.00 0.03 0.08 0.85 0.78 0.11


Lane Grp Cap(c), veh/h 594 1513 1566 829 1394 1459 88 0 0 118 0 0


V/C Ratio(X) 0.02 0.15 0.15 0.04 0.29 0.29 0.15 0.00 0.00 0.08 0.00 0.00


Avail Cap(c_a), veh/h 739 1513 1566 829 1394 1459 417 0 0 419 0 0


HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 0.99 0.99 0.99 0.97 0.97 0.97 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 1.4 0.0 0.0 1.7 2.2 2.2 38.4 0.0 0.0 38.3 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.2 0.2 0.1 0.5 0.5 0.8 0.0 0.0 0.3 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 0.1 0.1 0.2 2.4 2.5 0.3 0.0 0.0 0.2 0.0 0.0


LnGrp Delay(d),s/veh 1.4 0.2 0.2 1.8 2.7 2.6 39.1 0.0 0.0 38.6 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 458 852 13 9


Approach Delay, s/veh 0.2 2.6 39.1 38.6


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 5 6 8


Phs Duration (G+Y+Rc), s 73.6 6.4 5.4 68.2 6.4


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 52.5 18.5 7.5 40.5 18.5


Max Q Clear Time (g_c+I1), s 2.0 2.6 2.1 6.8 2.4


Green Ext Time (p_c), s 9.7 0.0 0.0 9.1 0.0


Intersection Summary


HCM 2010 Ctrl Delay 2.4


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 6 1 6 43 1 66 1 333 60 56 735 1


Future Volume (veh/h) 6 1 6 43 1 66 1 333 60 56 735 1


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 7 1 7 47 1 72 1 362 65 61 799 1


Adj No. of Lanes 0 1 0 1 1 0 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 85 25 38 208 2 113 636 2425 431 838 2928 4


Arrive On Green 0.07 0.07 0.07 0.07 0.07 0.07 0.82 0.82 0.82 1.00 1.00 1.00


Sat Flow, veh/h 261 341 527 1402 22 1565 670 2975 529 947 3592 4


Grp Volume(v), veh/h 15 0 0 47 0 73 1 212 215 61 390 410


Grp Sat Flow(s),veh/h/ln 1128 0 0 1402 0 1587 670 1752 1751 947 1752 1844


Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 3.6 0.0 2.0 2.1 0.2 0.0 0.0


Cycle Q Clear(g_c), s 3.6 0.0 0.0 2.0 0.0 3.6 0.0 2.0 2.1 2.2 0.0 0.0


Prop In Lane 0.47 0.47 1.00 0.99 1.00 0.30 1.00 0.00


Lane Grp Cap(c), veh/h 148 0 0 208 0 115 636 1428 1427 838 1428 1503


V/C Ratio(X) 0.10 0.00 0.00 0.23 0.00 0.64 0.00 0.15 0.15 0.07 0.27 0.27


Avail Cap(c_a), veh/h 453 0 0 501 0 446 636 1428 1427 838 1428 1503


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00


Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95


Uniform Delay (d), s/veh 34.7 0.0 0.0 35.4 0.0 36.1 1.4 1.6 1.6 0.0 0.0 0.0


Incr Delay (d2), s/veh 0.3 0.0 0.0 0.5 0.0 5.7 0.0 0.2 0.2 0.2 0.4 0.4


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 1.0 0.0 1.7 0.0 1.0 1.0 0.1 0.2 0.2


LnGrp Delay(d),s/veh 35.0 0.0 0.0 35.9 0.0 41.8 1.4 1.8 1.8 0.2 0.4 0.4


LnGrp LOS D D D A A A A A A


Approach Vol, veh/h 15 120 428 861


Approach Delay, s/veh 35.0 39.5 1.8 0.4


Approach LOS D D A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 6 8


Phs Duration (G+Y+Rc), s 69.7 10.3 69.7 10.3


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 48.5 22.5 48.5 22.5


Max Q Clear Time (g_c+I1), s 4.1 5.6 4.2 5.6


Green Ext Time (p_c), s 9.4 0.5 9.4 0.5


Intersection Summary


HCM 2010 Ctrl Delay 4.5


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 59 29 95 10 50 113 56 342 6 147 686 55


Future Volume (veh/h) 59 29 95 10 50 113 56 342 6 147 686 55


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 64 32 103 11 54 123 61 372 7 160 746 60


Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 214 50 162 154 241 205 541 2256 42 789 2154 173


Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.64 0.64 0.06 0.66 0.66


Sat Flow, veh/h 1203 389 1253 1249 1863 1583 1757 3519 66 1757 3286 264


Grp Volume(v), veh/h 64 0 135 11 54 123 61 185 194 160 398 408


Grp Sat Flow(s),veh/h/ln 1203 0 1642 1249 1863 1583 1757 1752 1833 1757 1752 1798


Q Serve(g_s), s 4.0 0.0 6.2 0.7 2.1 5.9 0.9 3.4 3.4 2.4 8.1 8.1


Cycle Q Clear(g_c), s 6.1 0.0 6.2 6.9 2.1 5.9 0.9 3.4 3.4 2.4 8.1 8.1


Prop In Lane 1.00 0.76 1.00 1.00 1.00 0.04 1.00 0.15


Lane Grp Cap(c), veh/h 214 0 213 154 241 205 541 1123 1175 789 1149 1178


V/C Ratio(X) 0.30 0.00 0.64 0.07 0.22 0.60 0.11 0.16 0.17 0.20 0.35 0.35


Avail Cap(c_a), veh/h 382 0 441 328 501 426 624 1123 1175 869 1149 1178


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 1.00 1.00 1.00


Uniform Delay (d), s/veh 34.0 0.0 33.0 36.3 31.2 32.9 4.4 5.8 5.8 4.0 6.1 6.1


Incr Delay (d2), s/veh 0.8 0.0 3.1 0.2 0.5 2.8 0.1 0.3 0.3 0.1 0.8 0.8


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 1.4 0.0 3.0 0.2 1.1 2.7 0.4 1.7 1.8 1.1 4.1 4.2


LnGrp Delay(d),s/veh 34.7 0.0 36.2 36.5 31.7 35.7 4.5 6.1 6.1 4.1 7.0 7.0


LnGrp LOS C D D C D A A A A A A


Approach Vol, veh/h 199 188 440 966


Approach Delay, s/veh 35.7 34.6 5.8 6.5


Approach LOS D C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 9.4 55.8 14.9 8.2 56.9 14.9


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 8.5 36.5 21.5 7.5 37.5 21.5


Max Q Clear Time (g_c+I1), s 4.4 5.4 8.2 2.9 10.1 8.9


Green Ext Time (p_c), s 0.1 8.0 1.5 0.0 7.7 1.4


Intersection Summary


HCM 2010 Ctrl Delay 12.5


HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 88 59 11 116 157 560 10 359 140 245 447 175


Future Volume (veh/h) 88 59 11 116 157 560 10 359 140 245 447 175


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1792 1792 1900 1792 1792 1900 1792 1792 1900 1792 1792 1792


Adj Flow Rate, veh/h 96 64 12 126 171 609 11 390 0 266 486 190


Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 6 6 6 6 6 6 6 6 6 6 6 6


Cap, veh/h 128 110 21 769 156 554 197 640 0 374 1236 553


Arrive On Green 0.07 0.07 0.07 0.45 0.45 0.45 0.19 0.19 0.00 0.14 0.36 0.36


Sat Flow, veh/h 1707 1469 275 1707 345 1230 731 3495 0 1707 3406 1524


Grp Volume(v), veh/h 96 0 76 126 0 780 11 390 0 266 486 190


Grp Sat Flow(s),veh/h/ln 1707 0 1744 1707 0 1575 731 1703 0 1707 1703 1524


Q Serve(g_s), s 6.7 0.0 5.1 5.3 0.0 54.5 1.5 12.7 0.0 14.7 12.8 11.0


Cycle Q Clear(g_c), s 6.7 0.0 5.1 5.3 0.0 54.5 1.5 12.7 0.0 14.7 12.8 11.0


Prop In Lane 1.00 0.16 1.00 0.78 1.00 0.00 1.00 1.00


Lane Grp Cap(c), veh/h 128 0 130 769 0 710 197 640 0 374 1236 553


V/C Ratio(X) 0.75 0.00 0.58 0.16 0.00 1.10 0.06 0.61 0.00 0.71 0.39 0.34


Avail Cap(c_a), veh/h 255 0 261 769 0 710 197 640 0 374 1236 553


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 54.9 0.0 54.1 19.7 0.0 33.2 40.5 45.0 0.0 32.2 28.6 28.0


Incr Delay (d2), s/veh 8.6 0.0 4.1 0.1 0.0 64.0 0.5 4.3 0.0 6.2 0.9 1.7


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 3.5 0.0 2.6 2.5 0.0 36.3 0.3 6.3 0.0 7.5 6.2 4.9


LnGrp Delay(d),s/veh 63.4 0.0 58.2 19.8 0.0 97.2 41.0 49.3 0.0 38.4 29.6 29.7


LnGrp LOS E E B F D D D C C


Approach Vol, veh/h 172 906 401 942


Approach Delay, s/veh 61.1 86.5 49.1 32.1


Approach LOS E F D C


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 21.2 27.2 13.5 48.4 59.0


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 16.7 22.7 18.1 43.9 54.5


Max Q Clear Time (g_c+I1), s 16.7 14.7 8.7 14.8 56.5


Green Ext Time (p_c), s 0.0 3.9 0.4 7.3 0.0


Intersection Summary


HCM 2010 Ctrl Delay 57.3


HCM 2010 LOS E







HCM 2010 TWSC 2045 AM Exist.syn


5: McCalla Ave. & Magnolia Ave./Asheville Highway 05/08/2020


2045 Existing  02/20/2020 Signalized Intersection Synchro 9 Report


Storey Page 1


Intersection


Int Delay, s/veh 1.7


Movement EBT EBR WBL WBT NBL NBR


Lane Configurations


Traffic Vol, veh/h 254 0 0 0 0 57


Future Vol, veh/h 254 0 0 0 0 57


Conflicting Peds, #/hr 0 0 0 0 0 0


Sign Control Free Free Free Free Stop Stop


RT Channelized - Free - Free - Stop


Storage Length - - - - - 0


Veh in Median Storage, # 0 - - 16983 0 -


Grade, % 0 - - 0 0 -


Peak Hour Factor 92 92 92 92 92 92


Heavy Vehicles, % 3 3 3 3 2 2


Mvmt Flow 276 0 0 0 0 62


 


Major/Minor Major1 Minor1


Conflicting Flow All 0 - - 138


          Stage 1 - - - -


          Stage 2 - - - -


Critical Hdwy - - - 6.94


Critical Hdwy Stg 1 - - - -


Critical Hdwy Stg 2 - - - -


Follow-up Hdwy - - - 3.32


Pot Cap-1 Maneuver - 0 0 885


          Stage 1 - 0 0 -


          Stage 2 - 0 0 -


Platoon blocked, % -


Mov Cap-1 Maneuver - - - 885


Mov Cap-2 Maneuver - - - -


          Stage 1 - - - -


          Stage 2 - - - -


 


Approach EB NB


HCM Control Delay, s 0 9.4


HCM LOS A


 


Minor Lane/Major Mvmt NBLn1 EBT


Capacity (veh/h) 885 -


HCM Lane V/C Ratio 0.07 -


HCM Control Delay (s) 9.4 -


HCM Lane LOS A -


HCM 95th %tile Q(veh) 0.2 -
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Intersection


Int Delay, s/veh 3.5


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Vol, veh/h 7 283 21 38 535 4 35 4 43 40 25 14


Future Vol, veh/h 7 283 21 38 535 4 35 4 43 40 25 14


Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0


Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop


RT Channelized - - None - - None - - None - - None


Storage Length 75 - - 75 - - - - - - - -


Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -


Grade, % - 0 - - 0 - - 0 - - 0 -


Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92


Heavy Vehicles, % 6 6 6 6 6 6 2 2 2 2 2 2


Mvmt Flow 8 308 23 41 582 4 38 4 47 43 27 15


 


Major/Minor Major1 Major2 Minor1 Minor2


Conflicting Flow All 586 0 0 330 0 0 721 1002 165 837 1012 293


          Stage 1 - - - - - - 334 334 - 666 666 -


          Stage 2 - - - - - - 387 668 - 171 346 -


Critical Hdwy 4.22 - - 4.22 - - 7.54 6.54 6.94 7.54 6.54 6.94


Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -


Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -


Follow-up Hdwy 2.26 - - 2.26 - - 3.52 4.02 3.32 3.52 4.02 3.32


Pot Cap-1 Maneuver 958 - - 1198 - - 315 241 850 259 238 703


          Stage 1 - - - - - - 653 642 - 415 456 -


          Stage 2 - - - - - - 608 455 - 814 634 -


Platoon blocked, % - - - -


Mov Cap-1 Maneuver 958 - - 1198 - - 271 231 850 233 228 703


Mov Cap-2 Maneuver - - - - - - 271 231 - 233 228 -


          Stage 1 - - - - - - 648 637 - 412 440 -


          Stage 2 - - - - - - 539 439 - 758 629 -


 


Approach EB WB NB SB


HCM Control Delay, s 0.2 0.5 16 25.3


HCM LOS C D


 


Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1


Capacity (veh/h) 416 958 - - 1198 - - 262


HCM Lane V/C Ratio 0.214 0.008 - - 0.034 - - 0.328


HCM Control Delay (s) 16 8.8 - - 8.1 - - 25.3


HCM Lane LOS C A - - A - - D


HCM 95th %tile Q(veh) 0.8 0 - - 0.1 - - 1.4
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Intersection


Int Delay, s/veh 1.4


Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Traffic Vol, veh/h 13 56 406 8 72 445


Future Vol, veh/h 13 56 406 8 72 445


Conflicting Peds, #/hr 0 0 0 0 0 0


Sign Control Stop Stop Free Free Free Free


RT Channelized - Yield - None - None


Storage Length 0 0 - - 125 -


Veh in Median Storage, # 0 - 0 - - 0


Grade, % 0 - 0 - - 0


Peak Hour Factor 92 92 92 92 92 92


Heavy Vehicles, % 2 2 6 6 6 6


Mvmt Flow 14 61 441 9 78 484


 


Major/Minor Minor1 Major1 Major2


Conflicting Flow All 844 225 0 0 450 0


          Stage 1 446 - - - - -


          Stage 2 398 - - - - -


Critical Hdwy 6.84 6.94 - - 4.22 -


Critical Hdwy Stg 1 5.84 - - - - -


Critical Hdwy Stg 2 5.84 - - - - -


Follow-up Hdwy 3.52 3.32 - - 2.26 -


Pot Cap-1 Maneuver 302 778 - - 1079 -


          Stage 1 612 - - - - -


          Stage 2 647 - - - - -


Platoon blocked, % - - -


Mov Cap-1 Maneuver 280 778 - - 1079 -


Mov Cap-2 Maneuver 280 - - - - -


          Stage 1 612 - - - - -


          Stage 2 600 - - - - -


 


Approach WB NB SB


HCM Control Delay, s 11.6 0 1.2


HCM LOS B


 


Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT


Capacity (veh/h) - - 280 778 1079 -


HCM Lane V/C Ratio - - 0.05 0.078 0.073 -


HCM Control Delay (s) - - 18.5 10 8.6 -


HCM Lane LOS - - C B A -


HCM 95th %tile Q(veh) - - 0.2 0.3 0.2 -
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Intersection


Int Delay, s/veh 0


Movement SEL SER NEL NET SWT SWR


Lane Configurations


Traffic Vol, veh/h 0 0 0 0 0 0


Future Vol, veh/h 0 0 0 0 0 0


Conflicting Peds, #/hr 0 0 0 0 0 0


Sign Control Stop Stop Free Free Free Free


RT Channelized - None - None - None


Storage Length 0 - - - - -


Veh in Median Storage, # 0 - - 0 0 -


Grade, % 0 - - 0 0 -


Peak Hour Factor 92 92 92 92 92 92


Heavy Vehicles, % 2 2 2 2 2 2


Mvmt Flow 0 0 0 0 0 0


 


Major/Minor Minor2 Major1 Major2


Conflicting Flow All 1 1 - 0 - 0


          Stage 1 1 - - - - -


          Stage 2 0 - - - - -


Critical Hdwy 6.42 6.22 - - - -


Critical Hdwy Stg 1 5.42 - - - - -


Critical Hdwy Stg 2 5.42 - - - - -


Follow-up Hdwy 3.518 3.318 - - - -


Pot Cap-1 Maneuver 1022 1084 0 - - 0


          Stage 1 1022 - 0 - - 0


          Stage 2 - - 0 - - 0


Platoon blocked, % - -


Mov Cap-1 Maneuver 1022 1084 - - - -


Mov Cap-2 Maneuver 1022 - - - - -


          Stage 1 1022 - - - - -


          Stage 2 - - - - - -


 


Approach SE NE SW


HCM Control Delay, s 0 0 0


HCM LOS A


 


Minor Lane/Major Mvmt NET SELn1 SWT


Capacity (veh/h) - - -


HCM Lane V/C Ratio - - -


HCM Control Delay (s) - 0 -


HCM Lane LOS - A -


HCM 95th %tile Q(veh) - - -







Arterial Level of Service


Signalized Intersection 05/08/2020


2045 Existing SimTraffic Report


Storey Page 1


Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 0.9 13.1 0.1 30


Lakeside St. 2 0.7 27.9 0.3 40


Kirkwood St. 3 1.8 8.4 0.1 32


Prosser Rd. 4 3.4 10.5 0.1 31


Magnolia Ave. 10 1.1 10.4 0.1 21


McCalla Ave. 5 0.2 19.7 0.2 30


Total 8.2 90.0 0.8 32


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Prosser Rd. 4 - - 0.1 -


Kirkwood St. 3 1.9 10.2 0.1 32


Lakeside St. 2 0.4 7.3 0.1 37


Beaman St. 1 1.6 28.8 0.3 39


Total 3.8 46.2 0.5 42


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.8 6.0 0.1 73


Total 0.8 6.0 0.1 73


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.6 7.5 0.1 39


Asheville Highway 9 0.3 11.0 0.1 39


Rut. Ramp 13 - - 0.1 -


Total 0.9 18.6 0.3 63
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 6 900 29 4 519 8 3 8 16 43 1 34


Future Volume (veh/h) 6 900 29 4 519 8 3 8 16 43 1 34


Number 5 2 12 1 6 16 3 8 18 7 4 14


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 7 978 32 4 564 9 3 9 17 47 1 37


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 710 2594 85 457 2862 46 56 48 77 129 8 51


Arrive On Green 0.75 0.75 0.75 0.01 0.81 0.81 0.08 0.08 0.08 0.08 0.08 0.08


Sat Flow, veh/h 828 3464 113 1757 3531 56 83 619 995 762 103 666


Grp Volume(v), veh/h 7 495 515 4 280 293 29 0 0 85 0 0


Grp Sat Flow(s),veh/h/ln 828 1752 1825 1757 1752 1835 1697 0 0 1531 0 0


Q Serve(g_s), s 0.2 7.9 7.9 0.0 2.9 2.9 0.0 0.0 0.0 3.0 0.0 0.0


Cycle Q Clear(g_c), s 0.2 7.9 7.9 0.0 2.9 2.9 1.3 0.0 0.0 4.3 0.0 0.0


Prop In Lane 1.00 0.06 1.00 0.03 0.10 0.59 0.55 0.44


Lane Grp Cap(c), veh/h 710 1312 1366 457 1420 1487 180 0 0 188 0 0


V/C Ratio(X) 0.01 0.38 0.38 0.01 0.20 0.20 0.16 0.00 0.00 0.45 0.00 0.00


Avail Cap(c_a), veh/h 710 1312 1366 569 1420 1487 473 0 0 451 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 2.5 3.5 3.5 2.6 1.7 1.7 34.7 0.0 0.0 36.0 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.8 0.8 0.0 0.3 0.3 0.4 0.0 0.0 1.7 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 4.0 4.2 0.0 1.4 1.5 0.6 0.0 0.0 1.9 0.0 0.0


LnGrp Delay(d),s/veh 2.6 4.3 4.3 2.6 2.0 2.0 35.1 0.0 0.0 37.7 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 1017 577 29 85


Approach Delay, s/veh 4.3 2.0 35.1 37.7


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 4.9 64.4 10.7 69.3 10.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 40.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 2.0 9.9 6.3 4.9 3.3


Green Ext Time (p_c), s 0.0 12.6 0.4 14.2 0.5


Intersection Summary


HCM 2010 Ctrl Delay 5.7


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR


Lane Configurations


Traffic Volume (veh/h) 10 910 38 46 513 7 31 7 13 7 3 31


Future Volume (veh/h) 10 910 38 46 513 7 31 7 13 7 3 31


Number 5 2 12 1 6 16 7 4 14 3 8 18


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 11 989 41 50 558 8 34 8 14 8 3 34


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 711 2852 118 501 2695 39 125 15 23 65 11 70


Arrive On Green 0.03 1.00 1.00 0.76 0.76 0.76 0.06 0.06 0.06 0.06 0.06 0.06


Sat Flow, veh/h 1757 3430 142 540 3537 51 944 274 406 207 198 1254


Grp Volume(v), veh/h 11 505 525 50 276 290 56 0 0 45 0 0


Grp Sat Flow(s),veh/h/ln 1757 1752 1820 540 1752 1836 1624 0 0 1659 0 0


Q Serve(g_s), s 0.1 0.0 0.0 1.9 3.6 3.6 0.5 0.0 0.0 0.0 0.0 0.0


Cycle Q Clear(g_c), s 0.1 0.0 0.0 1.9 3.6 3.6 2.5 0.0 0.0 2.0 0.0 0.0


Prop In Lane 1.00 0.08 1.00 0.03 0.61 0.25 0.18 0.76


Lane Grp Cap(c), veh/h 711 1457 1513 501 1335 1398 163 0 0 146 0 0


V/C Ratio(X) 0.02 0.35 0.35 0.10 0.21 0.21 0.34 0.00 0.00 0.31 0.00 0.00


Avail Cap(c_a), veh/h 830 1457 1513 501 1335 1398 458 0 0 458 0 0


HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 0.94 0.94 0.94 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 1.8 0.0 0.0 2.5 2.7 2.7 36.8 0.0 0.0 36.6 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.6 0.6 0.4 0.3 0.3 1.2 0.0 0.0 1.2 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 0.3 1.8 1.9 1.3 0.0 0.0 1.0 0.0 0.0


LnGrp Delay(d),s/veh 1.8 0.6 0.6 2.9 3.0 3.0 38.0 0.0 0.0 37.8 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 1041 616 56 45


Approach Delay, s/veh 0.6 3.0 38.0 37.8


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 5 6 8


Phs Duration (G+Y+Rc), s 71.0 9.0 5.6 65.4 9.0


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 50.5 20.5 6.5 39.5 20.5


Max Q Clear Time (g_c+I1), s 2.0 4.5 2.1 5.6 4.0


Green Ext Time (p_c), s 14.6 0.4 0.0 13.2 0.4


Intersection Summary


HCM 2010 Ctrl Delay 3.6


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 17 3 1 29 1 80 3 875 94 66 537 26


Future Volume (veh/h) 17 3 1 29 1 80 3 875 94 66 537 26


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 18 3 1 32 1 87 3 951 102 72 584 28


Adj No. of Lanes 0 1 0 1 1 0 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 122 16 3 233 2 140 728 2550 273 467 2719 130


Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.80 0.80 0.80 1.00 1.00 1.00


Sat Flow, veh/h 448 184 30 1407 18 1568 799 3194 343 528 3405 163


Grp Volume(v), veh/h 22 0 0 32 0 88 3 522 531 72 300 312


Grp Sat Flow(s),veh/h/ln 663 0 0 1407 0 1586 799 1752 1784 528 1752 1816


Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 4.3 0.1 6.8 6.8 1.4 0.0 0.0


Cycle Q Clear(g_c), s 4.9 0.0 0.0 1.4 0.0 4.3 0.1 6.8 6.8 8.2 0.0 0.0


Prop In Lane 0.82 0.05 1.00 0.99 1.00 0.19 1.00 0.09


Lane Grp Cap(c), veh/h 141 0 0 233 0 141 728 1399 1424 467 1399 1450


V/C Ratio(X) 0.16 0.00 0.00 0.14 0.00 0.62 0.00 0.37 0.37 0.15 0.21 0.22


Avail Cap(c_a), veh/h 370 0 0 468 0 406 728 1399 1424 467 1399 1450


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00


Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.95 0.95 0.95 0.97 0.97 0.97


Uniform Delay (d), s/veh 35.5 0.0 0.0 33.8 0.0 35.1 1.6 2.3 2.3 0.4 0.0 0.0


Incr Delay (d2), s/veh 0.5 0.0 0.0 0.3 0.0 4.4 0.0 0.7 0.7 0.7 0.3 0.3


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.5 0.0 0.0 0.7 0.0 2.1 0.0 3.5 3.5 0.3 0.1 0.1


LnGrp Delay(d),s/veh 36.0 0.0 0.0 34.1 0.0 39.6 1.6 3.0 3.0 1.1 0.3 0.3


LnGrp LOS D C D A A A A A A


Approach Vol, veh/h 22 120 1056 684


Approach Delay, s/veh 36.0 38.1 3.0 0.4


Approach LOS D D A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 6 8


Phs Duration (G+Y+Rc), s 68.4 11.6 68.4 11.6


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 50.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 8.8 6.9 10.2 6.3


Green Ext Time (p_c), s 15.6 0.5 15.5 0.5


Intersection Summary


HCM 2010 Ctrl Delay 4.7


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 48 22 55 4 29 88 60 895 16 139 570 48


Future Volume (veh/h) 48 22 55 4 29 88 60 895 16 139 570 48


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 52 24 60 4 32 96 65 973 17 151 620 52


Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 189 45 112 150 176 150 639 2384 42 506 2256 189


Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.05 0.68 0.68 0.06 0.69 0.69


Sat Flow, veh/h 1257 473 1182 1308 1863 1583 1757 3525 62 1757 3274 274


Grp Volume(v), veh/h 52 0 84 4 32 96 65 484 506 151 331 341


Grp Sat Flow(s),veh/h/ln 1257 0 1654 1308 1863 1583 1757 1752 1834 1757 1752 1796


Q Serve(g_s), s 3.2 0.0 3.9 0.2 1.3 4.7 0.8 9.9 9.9 2.0 5.8 5.8


Cycle Q Clear(g_c), s 4.4 0.0 3.9 4.1 1.3 4.7 0.8 9.9 9.9 2.0 5.8 5.8


Prop In Lane 1.00 0.71 1.00 1.00 1.00 0.03 1.00 0.15


Lane Grp Cap(c), veh/h 189 0 156 150 176 150 639 1185 1240 506 1207 1238


V/C Ratio(X) 0.28 0.00 0.54 0.03 0.18 0.64 0.10 0.41 0.41 0.30 0.27 0.28


Avail Cap(c_a), veh/h 377 0 403 346 454 386 681 1185 1240 565 1207 1238


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.94 0.94 0.94 1.00 1.00 1.00


Uniform Delay (d), s/veh 35.4 0.0 34.6 36.5 33.4 34.9 3.3 5.8 5.8 3.9 4.8 4.8


Incr Delay (d2), s/veh 0.8 0.0 2.9 0.1 0.5 4.5 0.1 1.0 0.9 0.3 0.6 0.6


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 1.1 0.0 1.9 0.1 0.7 2.2 0.4 5.0 5.2 1.0 3.0 3.0


LnGrp Delay(d),s/veh 36.2 0.0 37.4 36.6 33.9 39.4 3.4 6.8 6.7 4.2 5.3 5.3


LnGrp LOS D D D C D A A A A A A


Approach Vol, veh/h 136 132 1055 823


Approach Delay, s/veh 36.9 38.0 6.5 5.1


Approach LOS D D A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 9.3 58.6 12.1 8.3 59.6 12.1


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 7.5 39.5 19.5 5.7 41.3 19.5


Max Q Clear Time (g_c+I1), s 4.0 11.9 6.4 2.8 7.8 6.7


Green Ext Time (p_c), s 0.1 12.0 0.9 0.0 12.9 0.9


Intersection Summary


HCM 2010 Ctrl Delay 9.9


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 91 59 18 154 73 0 17 499 217 184 305 43


Future Volume (veh/h) 91 59 18 154 73 0 17 499 217 184 305 43


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1792 1792 1900 1792 1792 0 1792 1792 1900 1792 1792 1792


Adj Flow Rate, veh/h 99 64 20 167 79 0 18 542 0 200 332 47


Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 6 6 6 6 6 0 6 6 6 6 6 6


Cap, veh/h 147 113 35 215 226 0 555 1648 0 544 2108 943


Arrive On Green 0.09 0.09 0.09 0.13 0.13 0.00 0.48 0.48 0.00 0.08 0.62 0.62


Sat Flow, veh/h 1707 1311 410 1707 1792 0 962 3495 0 1707 3406 1524


Grp Volume(v), veh/h 99 0 84 167 79 0 18 542 0 200 332 47


Grp Sat Flow(s),veh/h/ln 1707 0 1720 1707 1792 0 962 1703 0 1707 1703 1524


Q Serve(g_s), s 4.5 0.0 3.8 7.6 3.2 0.0 0.8 7.8 0.0 4.4 3.3 1.0


Cycle Q Clear(g_c), s 4.5 0.0 3.8 7.6 3.2 0.0 0.8 7.8 0.0 4.4 3.3 1.0


Prop In Lane 1.00 0.24 1.00 0.00 1.00 0.00 1.00 1.00


Lane Grp Cap(c), veh/h 147 0 148 215 226 0 555 1648 0 544 2108 943


V/C Ratio(X) 0.67 0.00 0.57 0.78 0.35 0.00 0.03 0.33 0.00 0.37 0.16 0.05


Avail Cap(c_a), veh/h 384 0 387 384 403 0 555 1648 0 551 2108 943


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 35.5 0.0 35.1 33.9 32.0 0.0 10.9 12.7 0.0 8.5 6.4 6.0


Incr Delay (d2), s/veh 5.3 0.0 3.4 5.9 0.9 0.0 0.1 0.5 0.0 0.4 0.2 0.1


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 2.3 0.0 1.9 3.9 1.7 0.0 0.2 3.7 0.0 2.1 1.6 0.4


LnGrp Delay(d),s/veh 40.7 0.0 38.5 39.7 32.9 0.0 11.0 13.2 0.0 8.9 6.6 6.1


LnGrp LOS D D D C B B A A A


Approach Vol, veh/h 183 246 560 579


Approach Delay, s/veh 39.7 37.5 13.1 7.4


Approach LOS D D B A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 10.8 43.2 11.4 54.0 14.6


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 6.6 19.4 18.0 30.5 18.0


Max Q Clear Time (g_c+I1), s 6.4 9.8 6.5 5.3 9.6


Green Ext Time (p_c), s 0.0 4.1 0.5 6.5 0.6


Intersection Summary


HCM 2010 Ctrl Delay 17.9


HCM 2010 LOS B
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Intersection


Int Delay, s/veh 1.6


Movement EBT EBR WBL WBT NBL NBR


Lane Configurations
Traffic Vol, veh/h 534 0 0 0 0 92
Future Vol, veh/h 534 0 0 0 0 92
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Free - Free - Stop
Storage Length - - - - - 0
Veh in Median Storage, # 0 - - 16983 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 3 3 3 3 2 2
Mvmt Flow 580 0 0 0 0 100
 


Major/Minor Major1 Minor1


Conflicting Flow All 0 - - 290
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - - - 6.94
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - - - 3.32
Pot Cap-1 Maneuver - 0 0 707
          Stage 1 - 0 0 -
          Stage 2 - 0 0 -
Platoon blocked, % -
Mov Cap-1 Maneuver - - - 707
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 


Approach EB NB


HCM Control Delay, s 0 10.9
HCM LOS B
 


Minor Lane/Major Mvmt NBLn1 EBT


Capacity (veh/h) 707 -
HCM Lane V/C Ratio 0.141 -
HCM Control Delay (s) 10.9 -
HCM Lane LOS B -
HCM 95th %tile Q(veh) 0.5 -
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Intersection


Int Delay, s/veh 42.9


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations
Traffic Vol, veh/h 28 581 17 92 566 11 36 11 129 80 50 18
Future Vol, veh/h 28 581 17 92 566 11 36 11 129 80 50 18
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 75 - - 75 - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 6 6 6 6 6 6 2 2 2 2 2 2
Mvmt Flow 30 632 18 100 615 12 39 12 140 87 54 20
 


Major/Minor Major1 Major2 Minor1 Minor2


Conflicting Flow All 627 0 0 650 0 0 1237 1529 325 1204 1532 314
          Stage 1 - - - - - - 702 702 - 821 821 -
          Stage 2 - - - - - - 535 827 - 383 711 -
Critical Hdwy 4.22 - - 4.22 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.26 - - 2.26 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 924 - - 905 - - 132 116 671 140 116 682
          Stage 1 - - - - - - 395 439 - 335 387 -
          Stage 2 - - - - - - 497 384 - 611 434 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 924 - - 905 - - 66 100 671 90 100 682
Mov Cap-2 Maneuver - - - - - - 66 100 - 90 100 -
          Stage 1 - - - - - - 382 425 - 324 344 -
          Stage 2 - - - - - - 362 342 - 454 420 -
 


Approach EB WB NB SB


HCM Control Delay, s 0.4 1.3 90.8 $ 353.9
HCM LOS F F
 


Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1


Capacity (veh/h) 208 924 - - 905 - - 105
HCM Lane V/C Ratio 0.92 0.033 - - 0.11 - - 1.532
HCM Control Delay (s) 90.8 9 - - 9.5 - -$ 353.9
HCM Lane LOS F A - - A - - F
HCM 95th %tile Q(veh) 7.5 0.1 - - 0.4 - - 12


Notes


~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection


Int Delay, s/veh 2.1


Movement WBL WBR NBT NBR SBL SBT


Lane Configurations
Traffic Vol, veh/h 21 68 628 39 108 286
Future Vol, veh/h 21 68 628 39 108 286
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - Yield - None - None
Storage Length 0 0 - - 125 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 6 6 6 6
Mvmt Flow 23 74 683 42 117 311
 


Major/Minor Minor1 Major1 Major2


Conflicting Flow All 1094 363 0 0 725 0
          Stage 1 704 - - - - -
          Stage 2 390 - - - - -
Critical Hdwy 6.84 6.94 - - 4.22 -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 - - 2.26 -
Pot Cap-1 Maneuver 208 634 - - 848 -
          Stage 1 452 - - - - -
          Stage 2 653 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 179 634 - - 848 -
Mov Cap-2 Maneuver 179 - - - - -
          Stage 1 452 - - - - -
          Stage 2 563 - - - - -
 


Approach WB NB SB


HCM Control Delay, s 15.3 0 2.7
HCM LOS C
 


Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT


Capacity (veh/h) - - 179 634 848 -
HCM Lane V/C Ratio - - 0.128 0.117 0.138 -
HCM Control Delay (s) - - 28 11.4 9.9 -
HCM Lane LOS - - D B A -
HCM 95th %tile Q(veh) - - 0.4 0.4 0.5 -







HCM 2010 TWSC 2045 PM Exist.syn


20: MLK Jr. Blvd. & Prosser Rd. 05/08/2020


2045 Existing  02/20/2020 Signalized Intersection Synchro 9 Report
Storey Page 4


Intersection


Int Delay, s/veh 0


Movement SEL SER NEL NET SWT SWR


Lane Configurations
Traffic Vol, veh/h 0 0 0 0 0 0
Future Vol, veh/h 0 0 0 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 0 0 0 0
 


Major/Minor Minor2 Major1 Major2


Conflicting Flow All 1 1 - 0 - 0
          Stage 1 1 - - - - -
          Stage 2 0 - - - - -
Critical Hdwy 6.42 6.22 - - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - - -
Pot Cap-1 Maneuver 1022 1084 0 - - 0
          Stage 1 1022 - 0 - - 0
          Stage 2 - - 0 - - 0
Platoon blocked, % - -
Mov Cap-1 Maneuver 1022 1084 - - - -
Mov Cap-2 Maneuver 1022 - - - - -
          Stage 1 1022 - - - - -
          Stage 2 - - - - - -
 


Approach SE NE SW


HCM Control Delay, s 0 0 0
HCM LOS A
 


Minor Lane/Major Mvmt NET SELn1 SWT


Capacity (veh/h) - - -
HCM Lane V/C Ratio - - -
HCM Control Delay (s) - 0 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - - -
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 2.2 14.6 0.1 27


Lakeside St. 2 2.8 30.5 0.3 37


Kirkwood St. 3 2.9 9.4 0.1 29


Prosser Rd. 4 6.5 14.2 0.1 23


Magnolia Ave. 10 2.1 11.5 0.1 19


McCalla Ave. 5 0.7 19.9 0.2 30


Total 17.1 100.1 0.8 29


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Prosser Rd. 4 - - 0.1 -


Kirkwood St. 3 2.7 11.2 0.1 29


Lakeside St. 2 1.4 8.3 0.1 33


Beaman St. 1 2.2 28.2 0.3 40


Total 6.2 47.7 0.5 40


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.4 5.7 0.1 77


Total 0.4 5.7 0.1 77


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 1.2 8.3 0.1 36


Asheville Highway 9 0.3 11.0 0.1 39


Rut. Ramp 13 - - 0.1 -


Total 1.5 19.2 0.3 62







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Traffic Analysis 


Knoxville, Knox County 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 11 310 10 6 564 13 5 3 2 12 2 11


Future Volume (veh/h) 11 310 10 6 564 13 5 3 2 12 2 11


Number 5 2 12 1 6 16 3 8 18 7 4 14


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 12 337 11 7 613 14 5 3 2 13 2 12


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 710 2727 89 884 2986 68 94 20 12 93 4 24


Arrive On Green 0.79 0.79 0.79 0.01 0.85 0.85 0.04 0.04 0.04 0.04 0.04 0.04


Sat Flow, veh/h 788 3464 113 1757 3503 80 753 585 335 749 115 691


Grp Volume(v), veh/h 12 170 178 7 307 320 10 0 0 27 0 0


Grp Sat Flow(s),veh/h/ln 788 1752 1825 1757 1752 1831 1673 0 0 1556 0 0


Q Serve(g_s), s 0.3 1.8 1.8 0.1 2.5 2.5 0.0 0.0 0.0 0.9 0.0 0.0


Cycle Q Clear(g_c), s 0.3 1.8 1.8 0.1 2.5 2.5 0.4 0.0 0.0 1.3 0.0 0.0


Prop In Lane 1.00 0.06 1.00 0.04 0.50 0.20 0.48 0.44


Lane Grp Cap(c), veh/h 710 1380 1436 884 1494 1560 126 0 0 121 0 0


V/C Ratio(X) 0.02 0.12 0.12 0.01 0.21 0.21 0.08 0.00 0.00 0.22 0.00 0.00


Avail Cap(c_a), veh/h 710 1380 1436 989 1494 1560 469 0 0 455 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 1.8 2.0 2.0 1.4 1.1 1.1 37.5 0.0 0.0 37.9 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.2 0.2 0.0 0.3 0.3 0.3 0.0 0.0 0.9 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.1 0.9 1.0 0.0 1.3 1.4 0.2 0.0 0.0 0.6 0.0 0.0


LnGrp Delay(d),s/veh 1.9 2.2 2.2 1.4 1.4 1.3 37.7 0.0 0.0 38.8 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 360 634 10 27


Approach Delay, s/veh 2.2 1.4 37.7 38.8


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 5.2 67.5 7.3 72.7 7.3


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 40.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 2.1 3.8 3.3 4.5 2.4


Green Ext Time (p_c), s 0.0 6.7 0.1 6.8 0.1


Intersection Summary


HCM 2010 Ctrl Delay 3.0


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR


Lane Configurations


Traffic Volume (veh/h) 6 302 15 23 571 10 1 1 8 4 1 1


Future Volume (veh/h) 6 302 15 23 571 10 1 1 8 4 1 1


Number 5 2 12 1 6 16 7 4 14 3 8 18


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 7 328 16 25 621 11 1 1 9 4 1 1


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 678 2822 137 882 2626 46 69 3 27 122 5 5


Arrive On Green 0.01 0.83 0.83 0.75 0.75 0.75 0.02 0.02 0.02 0.02 0.02 0.02


Sat Flow, veh/h 1757 3402 165 1022 3524 62 148 148 1333 1057 264 264


Grp Volume(v), veh/h 7 168 176 25 309 323 11 0 0 6 0 0


Grp Sat Flow(s),veh/h/ln 1757 1752 1815 1022 1752 1834 1630 0 0 1585 0 0


Q Serve(g_s), s 0.1 1.1 1.1 0.4 3.3 3.3 0.2 0.0 0.0 0.0 0.0 0.0


Cycle Q Clear(g_c), s 0.1 1.1 1.1 0.4 3.3 3.3 0.4 0.0 0.0 0.2 0.0 0.0


Prop In Lane 1.00 0.09 1.00 0.03 0.09 0.82 0.67 0.17


Lane Grp Cap(c), veh/h 678 1454 1506 882 1306 1367 99 0 0 133 0 0


V/C Ratio(X) 0.01 0.12 0.12 0.03 0.24 0.24 0.11 0.00 0.00 0.05 0.00 0.00


Avail Cap(c_a), veh/h 823 1454 1506 882 1306 1367 556 0 0 561 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 1.6 1.0 1.0 2.0 2.4 2.4 29.0 0.0 0.0 28.9 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.2 0.2 0.1 0.4 0.4 0.5 0.0 0.0 0.1 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 0.6 0.6 0.1 1.7 1.8 0.2 0.0 0.0 0.1 0.0 0.0


LnGrp Delay(d),s/veh 1.6 1.1 1.1 2.1 2.8 2.8 29.4 0.0 0.0 29.0 0.0 0.0


LnGrp LOS A A A A A A C C


Approach Vol, veh/h 351 657 11 6


Approach Delay, s/veh 1.1 2.7 29.4 29.0


Approach LOS A A C C


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 5 6 8


Phs Duration (G+Y+Rc), s 54.3 5.7 5.1 49.2 5.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 32.5 18.5 5.5 22.5 18.5


Max Q Clear Time (g_c+I1), s 3.1 2.4 2.1 5.3 2.2


Green Ext Time (p_c), s 6.7 0.0 0.0 5.6 0.0


Intersection Summary


HCM 2010 Ctrl Delay 2.6


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 4 1 4 33 1 51 1 256 46 43 566 1


Future Volume (veh/h) 4 1 4 33 1 51 1 256 46 43 566 1


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 4 1 4 36 1 55 1 278 50 47 615 1


Adj No. of Lanes 0 1 0 1 1 0 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 109 29 41 228 2 106 706 2327 413 908 2808 5


Arrive On Green 0.07 0.07 0.07 0.07 0.07 0.07 0.78 0.78 0.78 0.78 0.78 0.78


Sat Flow, veh/h 329 431 609 1405 28 1559 796 2976 528 1037 3590 6


Grp Volume(v), veh/h 9 0 0 36 0 56 1 162 166 47 300 316


Grp Sat Flow(s),veh/h/ln 1370 0 0 1405 0 1588 796 1752 1751 1037 1752 1844


Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 2.0 0.0 1.3 1.4 0.7 2.7 2.7


Cycle Q Clear(g_c), s 2.0 0.0 0.0 1.2 0.0 2.0 2.7 1.3 1.4 2.1 2.7 2.7


Prop In Lane 0.44 0.44 1.00 0.98 1.00 0.30 1.00 0.00


Lane Grp Cap(c), veh/h 180 0 0 228 0 108 706 1371 1370 908 1371 1442


V/C Ratio(X) 0.05 0.00 0.00 0.16 0.00 0.52 0.00 0.12 0.12 0.05 0.22 0.22


Avail Cap(c_a), veh/h 587 0 0 613 0 542 706 1371 1370 908 1371 1442


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97


Uniform Delay (d), s/veh 26.2 0.0 0.0 26.6 0.0 27.0 2.1 1.6 1.6 1.8 1.7 1.7


Incr Delay (d2), s/veh 0.1 0.0 0.0 0.3 0.0 3.8 0.0 0.2 0.2 0.1 0.4 0.3


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.1 0.0 0.0 0.6 0.0 1.0 0.0 0.7 0.7 0.2 1.4 1.5


LnGrp Delay(d),s/veh 26.3 0.0 0.0 26.9 0.0 30.9 2.1 1.7 1.8 1.9 2.1 2.1


LnGrp LOS C C C A A A A A A


Approach Vol, veh/h 9 92 329 663


Approach Delay, s/veh 26.3 29.3 1.8 2.1


Approach LOS C C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 6 8


Phs Duration (G+Y+Rc), s 51.4 8.6 51.4 8.6


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 30.5 20.5 30.5 20.5


Max Q Clear Time (g_c+I1), s 4.7 4.0 4.7 4.0


Green Ext Time (p_c), s 6.0 0.3 6.0 0.3


Intersection Summary


HCM 2010 Ctrl Delay 4.5


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 45 23 73 8 39 87 43 263 4 91 528 43


Future Volume (veh/h) 45 23 73 8 39 87 43 263 4 91 528 43


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 49 25 79 9 42 95 47 286 4 99 574 47


Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 240 46 145 193 217 184 620 2092 29 835 2013 164


Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.05 0.59 0.59 0.07 0.61 0.61


Sat Flow, veh/h 1247 395 1248 1285 1863 1583 1757 3539 49 1757 3282 268


Grp Volume(v), veh/h 49 0 104 9 42 95 47 141 149 99 306 315


Grp Sat Flow(s),veh/h/ln 1247 0 1643 1285 1863 1583 1757 1752 1836 1757 1752 1797


Q Serve(g_s), s 2.2 0.0 3.6 0.4 1.2 3.4 0.6 2.2 2.2 1.2 4.9 4.9


Cycle Q Clear(g_c), s 3.4 0.0 3.6 4.0 1.2 3.4 0.6 2.2 2.2 1.2 4.9 4.9


Prop In Lane 1.00 0.76 1.00 1.00 1.00 0.03 1.00 0.15


Lane Grp Cap(c), veh/h 240 0 191 193 217 184 620 1036 1085 835 1075 1102


V/C Ratio(X) 0.20 0.00 0.54 0.05 0.19 0.52 0.08 0.14 0.14 0.12 0.28 0.29


Avail Cap(c_a), veh/h 479 0 506 439 574 488 702 1036 1085 907 1075 1102


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 25.5 0.0 25.0 26.9 24.0 24.9 4.2 5.5 5.5 3.7 5.4 5.4


Incr Delay (d2), s/veh 0.4 0.0 2.4 0.1 0.4 2.2 0.1 0.3 0.3 0.1 0.7 0.7


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.8 0.0 1.7 0.1 0.7 1.6 0.3 1.1 1.2 0.6 2.6 2.6


LnGrp Delay(d),s/veh 25.9 0.0 27.4 27.0 24.4 27.1 4.2 5.7 5.7 3.8 6.1 6.1


LnGrp LOS C C C C C A A A A A A


Approach Vol, veh/h 153 146 337 720


Approach Delay, s/veh 26.9 26.3 5.5 5.8


Approach LOS C C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 8.5 40.0 11.5 7.2 41.3 11.5


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 6.5 21.5 18.5 5.5 22.5 18.5


Max Q Clear Time (g_c+I1), s 3.2 4.2 5.6 2.6 6.9 6.0


Green Ext Time (p_c), s 0.1 5.0 1.1 0.0 4.8 1.1


Intersection Summary


HCM 2010 Ctrl Delay 10.3


HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 200 187 8 20 331 118 28 33 32 50 50 303


Future Volume (veh/h) 200 187 8 20 331 118 28 33 32 50 50 303


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Work Zone On Approach No No No No


Adj Sat Flow, veh/h/ln 1856 1856 1856 1811 1811 1811 1870 1870 1870 1870 1870 1870


Adj Flow Rate, veh/h 217 203 9 22 360 128 30 36 35 54 54 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 6 6 6 2 2 2 2 2 2


Cap, veh/h 499 1380 61 546 818 286 546 285 277 527 612


Arrive On Green 0.10 0.40 0.40 0.03 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.00


Sat Flow, veh/h 1767 3439 152 1725 2499 875 1350 871 847 1329 1870 1585


Grp Volume(v), veh/h 217 104 108 22 246 242 30 0 71 54 54 0


Grp Sat Flow(s),veh/h/ln 1767 1763 1828 1725 1721 1654 1350 0 1718 1329 1870 1585


Q Serve(g_s), s 4.2 2.1 2.1 0.5 6.2 6.3 0.9 0.0 1.6 1.6 1.1 0.0


Cycle Q Clear(g_c), s 4.2 2.1 2.1 0.5 6.2 6.3 2.0 0.0 1.6 3.2 1.1 0.0


Prop In Lane 1.00 0.08 1.00 0.53 1.00 0.49 1.00 1.00


Lane Grp Cap(c), veh/h 499 707 734 546 563 541 546 0 562 527 612


V/C Ratio(X) 0.44 0.15 0.15 0.04 0.44 0.45 0.05 0.00 0.13 0.10 0.09


Avail Cap(c_a), veh/h 499 707 734 658 563 541 546 0 562 527 612


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00


Uniform Delay (d), s/veh 10.0 10.5 10.5 11.7 14.5 14.6 13.5 0.0 13.0 14.1 12.8 0.0


Incr Delay (d2), s/veh 0.6 0.4 0.4 0.0 2.5 2.7 0.2 0.0 0.5 0.4 0.3 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 1.3 0.7 0.8 0.1 2.4 2.4 0.3 0.0 0.6 0.5 0.5 0.0


Unsig. Movement Delay, s/veh


LnGrp Delay(d),s/veh 10.6 10.9 10.9 11.7 17.0 17.2 13.7 0.0 13.4 14.5 13.1 0.0


LnGrp LOS B B B B B B B A B B B


Approach Vol, veh/h 429 510 101 108 A


Approach Delay, s/veh 10.8 16.9 13.5 13.8


Approach LOS B B B B


Timer - Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 5.9 26.6 22.5 10.0 22.5 22.5


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.0 18.5 18.0 5.5 18.0 18.0


Max Q Clear Time (g_c+I1), s 2.5 4.1 5.2 6.2 8.3 4.0


Green Ext Time (p_c), s 0.0 0.8 0.3 0.0 1.9 0.3


Intersection Summary


HCM 6th Ctrl Delay 14.0


HCM 6th LOS B


Notes


Unsignalized Delay for [SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 68 45 9 89 120 431 8 276 108 188 344 134


Future Volume (veh/h) 68 45 9 89 120 431 8 276 108 188 344 134


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1792 1792 1900 1792 1792 1900 1792 1792 1900 1792 1792 1792


Adj Flow Rate, veh/h 74 49 10 97 130 468 9 300 0 204 374 146


Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 6 6 6 6 6 6 6 6 6 6 6 6


Cap, veh/h 117 99 20 607 122 439 307 864 0 433 1366 611


Arrive On Green 0.07 0.07 0.07 0.36 0.36 0.36 0.25 0.25 0.00 0.09 0.40 0.40


Sat Flow, veh/h 1707 1445 295 1707 342 1233 845 3495 0 1707 3406 1524


Grp Volume(v), veh/h 74 0 59 97 0 598 9 300 0 204 374 146


Grp Sat Flow(s),veh/h/ln 1707 0 1740 1707 0 1575 845 1703 0 1707 1703 1524


Q Serve(g_s), s 3.3 0.0 2.5 3.0 0.0 27.5 0.6 5.6 0.0 6.6 5.7 4.9


Cycle Q Clear(g_c), s 3.3 0.0 2.5 3.0 0.0 27.5 0.6 5.6 0.0 6.6 5.7 4.9


Prop In Lane 1.00 0.17 1.00 0.78 1.00 0.00 1.00 1.00


Lane Grp Cap(c), veh/h 117 0 119 607 0 560 307 864 0 433 1366 611


V/C Ratio(X) 0.63 0.00 0.50 0.16 0.00 1.07 0.03 0.35 0.00 0.47 0.27 0.24


Avail Cap(c_a), veh/h 398 0 405 607 0 560 307 864 0 433 1366 611


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 35.1 0.0 34.7 17.0 0.0 24.9 21.8 23.6 0.0 18.0 15.6 15.3


Incr Delay (d2), s/veh 5.6 0.0 3.2 0.1 0.0 57.2 0.2 1.1 0.0 0.8 0.5 0.9


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 1.7 0.0 1.3 1.4 0.0 20.7 0.2 2.8 0.0 3.2 2.7 2.2


LnGrp Delay(d),s/veh 40.6 0.0 37.9 17.1 0.0 82.1 21.9 24.7 0.0 18.7 16.1 16.3


LnGrp LOS D D B F C C B B B


Approach Vol, veh/h 133 695 309 724


Approach Delay, s/veh 39.4 73.0 24.6 16.9


Approach LOS D E C B


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 11.4 24.1 9.8 35.5 32.0


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 6.9 19.6 18.0 31.0 27.5


Max Q Clear Time (g_c+I1), s 8.6 7.6 5.3 7.7 29.5


Green Ext Time (p_c), s 0.0 3.8 0.3 5.0 0.0


Intersection Summary


HCM 2010 Ctrl Delay 40.7


HCM 2010 LOS D
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Intersection


Intersection Delay, s/veh 8.1


Intersection LOS A


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Vol, veh/h 45 89 9 1 86 28 6 20 9 18 10 50


Future Vol, veh/h 45 89 9 1 86 28 6 20 9 18 10 50


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2


Mvmt Flow 49 97 10 1 93 30 7 22 10 20 11 54


Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0


Approach EB WB NB SB


Opposing Approach WB EB SB NB


Opposing Lanes 1 1 1 1


Conflicting Approach Left SB NB EB WB


Conflicting Lanes Left 1 1 1 1


Conflicting Approach Right NB SB WB EB


Conflicting Lanes Right 1 1 1 1


HCM Control Delay 8.4 8 7.8 7.8


HCM LOS A A A A


        


Lane NBLn1 EBLn1 WBLn1 SBLn1


Vol Left, % 17% 31% 1% 23%


Vol Thru, % 57% 62% 75% 13%


Vol Right, % 26% 6% 24% 64%


Sign Control Stop Stop Stop Stop


Traffic Vol by Lane 35 143 115 78


LT Vol 6 45 1 18


Through Vol 20 89 86 10


RT Vol 9 9 28 50


Lane Flow Rate 38 155 125 85


Geometry Grp 1 1 1 1


Degree of Util (X) 0.048 0.189 0.147 0.1


Departure Headway (Hd) 4.533 4.379 4.232 4.262


Convergence, Y/N Yes Yes Yes Yes


Cap 791 824 850 842


Service Time 2.553 2.379 2.246 2.281


HCM Lane V/C Ratio 0.048 0.188 0.147 0.101


HCM Control Delay 7.8 8.4 8 7.8


HCM Lane LOS A A A A


HCM 95th-tile Q 0.2 0.7 0.5 0.3
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Intersection: 1: Beaman St. & Magnolia Ave.


Movement EB EB WB WB NB SB


Directions Served L T L TR LTR LTR


Maximum Queue (ft) 30 31 27 25 30 31


Average Queue (ft) 6 12 5 10 14 23


95th Queue (ft) 26 36 23 29 34 42


Link Distance (ft) 547 1582 649 368


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 100 115


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 2: Lakeside St. & Magnolia Ave.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 3: Magnolia Ave. & Kirkwood St.


Movement NW NW NE NE SW SW SW


Directions Served L TR T TR L T TR


Maximum Queue (ft) 62 50 30 26 27 30 31


Average Queue (ft) 42 28 11 5 15 6 12


95th Queue (ft) 62 54 33 22 35 26 37


Link Distance (ft) 304 326 326 393 393


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 50 85


Storage Blk Time (%) 12 1


Queuing Penalty (veh) 6 0
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Intersection: 4: Magnolia Ave. & Prosser Rd.


Movement SE SE NW NW NW NE NE NE SW SW SW


Directions Served L TR L T R L T TR L T TR


Maximum Queue (ft) 26 45 30 28 54 45 49 30 45 48 56


Average Queue (ft) 25 22 17 11 32 14 26 12 23 19 28


95th Queue (ft) 26 45 40 33 63 44 52 36 47 48 57


Link Distance (ft) 352 352 393 393 572 572


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 85 85 160 65


Storage Blk Time (%) 0


Queuing Penalty (veh) 0


Intersection: 5: New Connector Rd./Rutledge Pk. & Magnolia Ave./Asheville Highway


Movement EB EB EB EB WB WB WB NB NB SB SB SB


Directions Served L L T TR L T TR L TR L T R


Maximum Queue (ft) 71 116 29 50 72 114 122 30 29 68 30 78


Average Queue (ft) 39 66 11 22 24 86 77 9 17 35 6 26


95th Queue (ft) 85 115 34 53 68 117 123 29 41 73 26 81


Link Distance (ft) 472 472 1137 1137 300 460 460


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 250 250 200 150 200


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 6: Park St. & Asheville Highway


Movement EB NB SB


Directions Served L LTR LTR


Maximum Queue (ft) 24 77 30


Average Queue (ft) 5 24 23


95th Queue (ft) 20 71 43


Link Distance (ft) 328


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 75


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 7: Rutledge Pk. & Knoxville Zoo Dr./I-40 EB Ramps


Movement EB EB WB WB NB NB NB SB SB SB SB


Directions Served L TR L TR L T TR L T T R


Maximum Queue (ft) 70 55 64 180 18 81 121 123 80 134 67


Average Queue (ft) 46 32 41 139 4 45 48 81 40 81 28


95th Queue (ft) 72 65 67 183 16 83 117 131 82 173 70


Link Distance (ft) 288 298 483 483 577 577 577


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 150 150 240 165


Storage Blk Time (%) 3


Queuing Penalty (veh) 3


Intersection: 8: Rutledge Pk. & McCalla


Movement WB


Directions Served L


Maximum Queue (ft) 30


Average Queue (ft) 12


95th Queue (ft) 36


Link Distance (ft) 228


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 9: Dickson St./New Connector Rd. & MLK Jr. Blvd./Holston Dr.


Movement EB WB NB SB


Directions Served LTR LTR LTR LTR


Maximum Queue (ft) 30 55 30 31


Average Queue (ft) 30 36 18 24


95th Queue (ft) 31 52 42 44


Link Distance (ft) 195 300


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 17: Holston Dr. & Park St.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 20: MLK Jr. Blvd. & Prosser Rd.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Network Summary


Network wide Queuing Penalty: 10
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 0.5 12.9 0.1 31


Lakeside St. 2 0.6 27.0 0.3 42


Kirkwood St. 3 1.1 7.6 0.1 36


Prosser Rd. 4 2.8 13.0 0.1 25


10 0.9 13.1 0.1 34


New Connector Rd. 5 4.7 13.7 0.1 27


Total 10.5 87.4 0.8 34


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


10 3.0 12.4 0.1 30


Prosser Rd. 4 2.9 13.2 0.1 34


Kirkwood St. 3 1.7 9.9 0.1 32


Lakeside St. 2 0.5 9.5 0.1 29


Beaman St. 1 1.2 27.3 0.3 41


Total 9.2 72.4 0.7 35


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 1.3 19.8 0.2 42


Total 1.3 19.8 0.2 42


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.3 7.1 0.1 41


Rutledge Pk. 5 13.9 32.5 0.2 26


Total 14.2 39.5 0.3 28
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 4 692 23 3 400 6 2 6 12 33 1 26


Future Volume (veh/h) 4 692 23 3 400 6 2 6 12 33 1 26


Number 5 2 12 1 6 16 3 8 18 7 4 14


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 4 752 25 3 435 7 2 7 13 36 1 28


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 807 2658 88 579 2923 47 54 37 60 118 4 39


Arrive On Green 0.77 0.77 0.77 0.00 0.83 0.83 0.06 0.06 0.06 0.06 0.06 0.06


Sat Flow, veh/h 934 3462 115 1757 3530 57 84 615 1009 800 75 663


Grp Volume(v), veh/h 4 381 396 3 216 226 22 0 0 65 0 0


Grp Sat Flow(s),veh/h/ln 934 1752 1824 1757 1752 1835 1708 0 0 1538 0 0


Q Serve(g_s), s 0.1 5.2 5.2 0.0 1.9 1.9 0.0 0.0 0.0 2.3 0.0 0.0


Cycle Q Clear(g_c), s 0.1 5.2 5.2 0.0 1.9 1.9 1.0 0.0 0.0 3.3 0.0 0.0


Prop In Lane 1.00 0.06 1.00 0.03 0.09 0.59 0.55 0.43


Lane Grp Cap(c), veh/h 807 1345 1401 579 1451 1519 151 0 0 161 0 0


V/C Ratio(X) 0.00 0.28 0.28 0.01 0.15 0.15 0.15 0.00 0.00 0.40 0.00 0.00


Avail Cap(c_a), veh/h 807 1345 1401 692 1451 1519 473 0 0 451 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 2.2 2.8 2.8 2.0 1.4 1.4 35.8 0.0 0.0 36.8 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.5 0.5 0.0 0.2 0.2 0.4 0.0 0.0 1.6 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 2.6 2.7 0.0 1.0 1.0 0.5 0.0 0.0 1.5 0.0 0.0


LnGrp Delay(d),s/veh 2.2 3.3 3.3 2.0 1.6 1.6 36.3 0.0 0.0 38.5 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 781 445 22 65


Approach Delay, s/veh 3.3 1.6 36.3 38.5


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 4.8 65.9 9.3 70.7 9.3


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 40.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 2.0 7.2 5.3 3.9 3.0


Green Ext Time (p_c), s 0.0 9.0 0.3 9.5 0.3


Intersection Summary


HCM 2010 Ctrl Delay 5.0


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR


Lane Configurations


Traffic Volume (veh/h) 8 700 29 35 395 5 24 5 10 5 2 24


Future Volume (veh/h) 8 700 29 35 395 5 24 5 10 5 2 24


Number 5 2 12 1 6 16 7 4 14 3 8 18


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 9 761 32 38 429 5 26 5 11 5 2 26


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 765 2710 114 595 2498 29 153 14 25 80 10 76


Arrive On Green 0.01 0.79 0.79 0.70 0.70 0.70 0.06 0.06 0.06 0.06 0.06 0.06


Sat Flow, veh/h 1757 3428 144 675 3548 41 932 233 413 177 166 1274


Grp Volume(v), veh/h 9 389 404 38 212 222 42 0 0 33 0 0


Grp Sat Flow(s),veh/h/ln 1757 1752 1819 675 1752 1837 1578 0 0 1617 0 0


Q Serve(g_s), s 0.1 3.6 3.6 1.1 2.4 2.4 0.3 0.0 0.0 0.0 0.0 0.0


Cycle Q Clear(g_c), s 0.1 3.6 3.6 1.1 2.4 2.4 1.4 0.0 0.0 1.1 0.0 0.0


Prop In Lane 1.00 0.08 1.00 0.02 0.62 0.26 0.15 0.79


Lane Grp Cap(c), veh/h 765 1385 1438 595 1234 1293 191 0 0 165 0 0


V/C Ratio(X) 0.01 0.28 0.28 0.06 0.17 0.17 0.22 0.00 0.00 0.20 0.00 0.00


Avail Cap(c_a), veh/h 905 1385 1438 595 1234 1293 557 0 0 555 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 0.97 0.97 0.97 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 2.1 1.7 1.7 2.8 3.0 3.0 27.2 0.0 0.0 27.1 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.5 0.5 0.2 0.3 0.3 0.6 0.0 0.0 0.6 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 1.8 1.9 0.2 1.3 1.3 0.7 0.0 0.0 0.5 0.0 0.0


LnGrp Delay(d),s/veh 2.1 2.2 2.2 3.0 3.3 3.3 27.7 0.0 0.0 27.7 0.0 0.0


LnGrp LOS A A A A A A C C


Approach Vol, veh/h 802 472 42 33


Approach Delay, s/veh 2.2 3.3 27.7 27.7


Approach LOS A A C C


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 5 6 8


Phs Duration (G+Y+Rc), s 51.9 8.1 5.2 46.7 8.1


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 32.5 18.5 5.5 22.5 18.5


Max Q Clear Time (g_c+I1), s 5.6 3.4 2.1 4.4 3.1


Green Ext Time (p_c), s 8.7 0.3 0.0 7.4 0.3


Intersection Summary


HCM 2010 Ctrl Delay 4.0


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 13 2 1 23 1 61 2 674 72 51 413 20


Future Volume (veh/h) 13 2 1 23 1 61 2 674 72 51 413 20


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 14 2 1 25 1 66 2 733 78 55 449 22


Adj No. of Lanes 0 1 0 1 1 0 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 142 17 3 234 2 109 799 2494 265 594 2654 130


Arrive On Green 0.07 0.07 0.07 0.07 0.07 0.07 0.78 0.78 0.78 0.78 0.78 0.78


Sat Flow, veh/h 472 240 45 1408 24 1563 910 3197 340 663 3401 166


Grp Volume(v), veh/h 17 0 0 25 0 67 2 402 409 55 231 240


Grp Sat Flow(s),veh/h/ln 757 0 0 1408 0 1587 910 1752 1785 663 1752 1815


Q Serve(g_s), s 0.2 0.0 0.0 0.0 0.0 2.5 0.0 3.9 3.9 1.5 2.0 2.0


Cycle Q Clear(g_c), s 2.6 0.0 0.0 0.8 0.0 2.5 2.0 3.9 3.9 5.5 2.0 2.0


Prop In Lane 0.82 0.06 1.00 0.99 1.00 0.19 1.00 0.09


Lane Grp Cap(c), veh/h 162 0 0 234 0 111 799 1367 1392 594 1367 1416


V/C Ratio(X) 0.10 0.00 0.00 0.11 0.00 0.60 0.00 0.29 0.29 0.09 0.17 0.17


Avail Cap(c_a), veh/h 517 0 0 594 0 516 799 1367 1392 594 1367 1416


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.98 0.98 0.98 0.98 0.98 0.98


Uniform Delay (d), s/veh 26.6 0.0 0.0 26.3 0.0 27.1 1.9 1.9 1.9 2.7 1.7 1.7


Incr Delay (d2), s/veh 0.3 0.0 0.0 0.2 0.0 5.2 0.0 0.5 0.5 0.3 0.3 0.3


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.4 0.0 1.2 0.0 2.0 2.0 0.3 1.1 1.1


LnGrp Delay(d),s/veh 26.9 0.0 0.0 26.5 0.0 32.3 1.9 2.4 2.4 3.0 1.9 1.9


LnGrp LOS C C C A A A A A A


Approach Vol, veh/h 17 92 813 526


Approach Delay, s/veh 26.9 30.7 2.4 2.0


Approach LOS C C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 6 8


Phs Duration (G+Y+Rc), s 51.3 8.7 51.3 8.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 31.5 19.5 31.5 19.5


Max Q Clear Time (g_c+I1), s 5.9 4.6 7.5 4.5


Green Ext Time (p_c), s 9.0 0.4 8.8 0.4


Intersection Summary


HCM 2010 Ctrl Delay 4.4


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 37 17 42 3 23 68 46 690 12 58 439 37


Future Volume (veh/h) 37 17 42 3 23 68 46 690 12 58 439 37


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 40 18 46 3 25 74 50 750 13 63 477 40


Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 216 40 103 186 161 137 709 2236 39 587 2101 176


Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.05 0.63 0.63 0.05 0.64 0.64


Sat Flow, veh/h 1291 465 1188 1332 1863 1583 1757 3525 61 1757 3275 274


Grp Volume(v), veh/h 40 0 64 3 25 74 50 373 390 63 255 262


Grp Sat Flow(s),veh/h/ln 1291 0 1653 1332 1863 1583 1757 1752 1834 1757 1752 1796


Q Serve(g_s), s 1.8 0.0 2.2 0.1 0.7 2.7 0.6 5.9 5.9 0.7 3.7 3.7


Cycle Q Clear(g_c), s 2.5 0.0 2.2 2.3 0.7 2.7 0.6 5.9 5.9 0.7 3.7 3.7


Prop In Lane 1.00 0.72 1.00 1.00 1.00 0.03 1.00 0.15


Lane Grp Cap(c), veh/h 216 0 143 186 161 137 709 1112 1163 587 1124 1152


V/C Ratio(X) 0.19 0.00 0.45 0.02 0.16 0.54 0.07 0.34 0.34 0.11 0.23 0.23


Avail Cap(c_a), veh/h 502 0 510 482 574 488 787 1112 1163 653 1124 1152


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.97 0.97 0.97 1.00 1.00 1.00


Uniform Delay (d), s/veh 26.5 0.0 26.0 27.2 25.4 26.3 3.2 5.1 5.1 3.3 4.5 4.5


Incr Delay (d2), s/veh 0.4 0.0 2.2 0.0 0.4 3.3 0.0 0.8 0.8 0.1 0.5 0.5


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.7 0.0 1.1 0.0 0.4 1.3 0.3 3.0 3.2 0.3 1.9 2.0


LnGrp Delay(d),s/veh 27.0 0.0 28.2 27.2 25.8 29.6 3.3 5.9 5.9 3.4 5.0 5.0


LnGrp LOS C C C C C A A A A A A


Approach Vol, veh/h 104 102 813 580


Approach Delay, s/veh 27.7 28.6 5.7 4.8


Approach LOS C C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 7.8 42.6 9.7 7.3 43.0 9.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5


Max Q Clear Time (g_c+I1), s 2.7 7.9 4.5 2.6 5.7 4.7


Green Ext Time (p_c), s 0.0 6.7 0.7 0.0 7.3 0.7


Intersection Summary


HCM 2010 Ctrl Delay 8.3


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 383 404 7 36 346 131 14 20 121 28 90 173


Future Volume (veh/h) 383 404 7 36 346 131 14 20 121 28 90 173


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Work Zone On Approach No No No No


Adj Sat Flow, veh/h/ln 1856 1856 1856 1811 1811 1811 1870 1870 1870 1870 1870 1870


Adj Flow Rate, veh/h 416 439 8 39 376 142 15 22 132 30 98 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 6 6 6 2 2 2 2 2 2


Cap, veh/h 664 1997 36 560 1095 408 335 54 321 276 433


Arrive On Green 0.15 0.56 0.56 0.04 0.45 0.45 0.23 0.23 0.23 0.23 0.23 0.00


Sat Flow, veh/h 1767 3542 64 1725 2453 914 1297 231 1389 1233 1870 1585


Grp Volume(v), veh/h 416 218 229 39 262 256 15 0 154 30 98 0


Grp Sat Flow(s),veh/h/ln 1767 1763 1844 1725 1721 1647 1297 0 1620 1233 1870 1585


Q Serve(g_s), s 9.2 4.9 4.9 1.0 8.0 8.2 0.8 0.0 6.5 1.7 3.4 0.0


Cycle Q Clear(g_c), s 9.2 4.9 4.9 1.0 8.0 8.2 4.2 0.0 6.5 8.2 3.4 0.0


Prop In Lane 1.00 0.03 1.00 0.55 1.00 0.86 1.00 1.00


Lane Grp Cap(c), veh/h 664 994 1040 560 768 735 335 0 375 276 433


V/C Ratio(X) 0.63 0.22 0.22 0.07 0.34 0.35 0.04 0.00 0.41 0.11 0.23


Avail Cap(c_a), veh/h 933 994 1040 616 768 735 335 0 375 276 433


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00


Uniform Delay (d), s/veh 8.6 8.7 8.7 11.0 14.5 14.5 26.6 0.0 26.1 29.6 24.9 0.0


Incr Delay (d2), s/veh 1.0 0.5 0.5 0.1 1.2 1.3 0.3 0.0 3.3 0.8 1.2 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 2.9 1.7 1.8 0.3 3.0 3.0 0.3 0.0 2.8 0.6 1.6 0.0


Unsig. Movement Delay, s/veh


LnGrp Delay(d),s/veh 9.6 9.2 9.2 11.0 15.7 15.8 26.9 0.0 29.4 30.4 26.2 0.0


LnGrp LOS A A A B B B C A C C C


Approach Vol, veh/h 863 557 169 128 A


Approach Delay, s/veh 9.4 15.4 29.2 27.2


Approach LOS A B C C


Timer - Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 7.4 49.6 23.0 16.8 40.2 23.0


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 42.5 18.5 24.5 23.5 18.5


Max Q Clear Time (g_c+I1), s 3.0 6.9 10.2 11.2 10.2 8.5


Green Ext Time (p_c), s 0.0 2.6 0.3 1.1 2.5 0.6


Intersection Summary


HCM 6th Ctrl Delay 14.6


HCM 6th LOS B


Notes


Unsignalized Delay for [SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 70 45 14 118 56 0 13 394 167 142 234 33


Future Volume (veh/h) 70 45 14 118 56 0 13 394 167 142 234 33


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1792 1792 1900 1792 1792 0 1792 1792 1900 1792 1792 1792


Adj Flow Rate, veh/h 76 49 15 128 61 0 14 428 0 154 254 36


Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 6 6 6 6 6 0 6 6 6 6 6 6


Cap, veh/h 137 105 32 193 203 0 546 1357 0 558 1915 856


Arrive On Green 0.08 0.08 0.08 0.11 0.11 0.00 0.40 0.40 0.00 0.08 0.56 0.56


Sat Flow, veh/h 1707 1318 403 1707 1792 0 1044 3495 0 1707 3406 1524


Grp Volume(v), veh/h 76 0 64 128 61 0 14 428 0 154 254 36


Grp Sat Flow(s),veh/h/ln 1707 0 1721 1707 1792 0 1044 1703 0 1707 1703 1524


Q Serve(g_s), s 2.4 0.0 2.0 4.0 1.7 0.0 0.5 4.8 0.0 2.6 1.9 0.6


Cycle Q Clear(g_c), s 2.4 0.0 2.0 4.0 1.7 0.0 0.5 4.8 0.0 2.6 1.9 0.6


Prop In Lane 1.00 0.23 1.00 0.00 1.00 0.00 1.00 1.00


Lane Grp Cap(c), veh/h 137 0 138 193 203 0 546 1357 0 558 1915 856


V/C Ratio(X) 0.56 0.00 0.46 0.66 0.30 0.00 0.03 0.32 0.00 0.28 0.13 0.04


Avail Cap(c_a), veh/h 557 0 562 851 894 0 546 1357 0 631 1915 856


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 24.4 0.0 24.2 23.5 22.5 0.0 10.1 11.4 0.0 7.6 5.7 5.4


Incr Delay (d2), s/veh 3.5 0.0 2.4 3.9 0.8 0.0 0.1 0.6 0.0 0.3 0.1 0.1


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 1.3 0.0 1.0 2.1 0.9 0.0 0.1 2.3 0.0 1.2 1.0 0.3


LnGrp Delay(d),s/veh 27.9 0.0 26.7 27.3 23.3 0.0 10.2 12.0 0.0 7.8 5.9 5.5


LnGrp LOS C C C C B B A A A


Approach Vol, veh/h 140 189 442 444


Approach Delay, s/veh 27.3 26.0 12.0 6.5


Approach LOS C C B A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 9.0 26.5 8.9 35.5 10.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 6.9 19.6 18.0 31.0 27.5


Max Q Clear Time (g_c+I1), s 4.6 6.8 4.4 3.9 6.0


Green Ext Time (p_c), s 0.1 3.8 0.4 5.0 0.6


Intersection Summary


HCM 2010 Ctrl Delay 13.9


HCM 2010 LOS B
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Intersection


Intersection Delay, s/veh 8.8


Intersection LOS A


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Vol, veh/h 100 90 10 10 70 45 9 10 6 43 40 50


Future Vol, veh/h 100 90 10 10 70 45 9 10 6 43 40 50


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2


Mvmt Flow 109 98 11 11 76 49 10 11 7 47 43 54


Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0


Approach EB WB NB SB


Opposing Approach WB EB SB NB


Opposing Lanes 1 1 1 1


Conflicting Approach Left SB NB EB WB


Conflicting Lanes Left 1 1 1 1


Conflicting Approach Right NB SB WB EB


Conflicting Lanes Right 1 1 1 1


HCM Control Delay 9.3 8.3 8.1 8.7


HCM LOS A A A A


        


Lane NBLn1 EBLn1 WBLn1 SBLn1


Vol Left, % 36% 50% 8% 32%


Vol Thru, % 40% 45% 56% 30%


Vol Right, % 24% 5% 36% 38%


Sign Control Stop Stop Stop Stop


Traffic Vol by Lane 25 200 125 133


LT Vol 9 100 10 43


Through Vol 10 90 70 40


RT Vol 6 10 45 50


Lane Flow Rate 27 217 136 145


Geometry Grp 1 1 1 1


Degree of Util (X) 0.037 0.275 0.166 0.185


Departure Headway (Hd) 4.852 4.562 4.39 4.613


Convergence, Y/N Yes Yes Yes Yes


Cap 736 787 817 778


Service Time 2.892 2.59 2.421 2.644


HCM Lane V/C Ratio 0.037 0.276 0.166 0.186


HCM Control Delay 8.1 9.3 8.3 8.7


HCM Lane LOS A A A A


HCM 95th-tile Q 0.1 1.1 0.6 0.7
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Intersection: 1: Beaman St. & Magnolia Ave.


Movement EB WB WB NB SB


Directions Served T T TR LTR LTR


Maximum Queue (ft) 75 30 71 30 69


Average Queue (ft) 37 6 14 12 47


95th Queue (ft) 78 25 61 35 72


Link Distance (ft) 547 1582 1582 649 368


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 2: Lakeside St. & Magnolia Ave.


Movement EB EB WB WB WB SE NW


Directions Served T TR L T TR LTR LTR


Maximum Queue (ft) 63 38 23 20 17 71 51


Average Queue (ft) 16 18 5 4 6 31 29


95th Queue (ft) 56 45 20 17 19 69 56


Link Distance (ft) 1582 1582 326 326 468 470


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 65


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 3: Magnolia Ave. & Kirkwood St.


Movement SE NW NW NE NE SW SW


Directions Served LTR L TR T TR L TR


Maximum Queue (ft) 50 48 31 53 71 48 30


Average Queue (ft) 29 17 30 22 40 25 6


95th Queue (ft) 56 53 31 55 82 51 26


Link Distance (ft) 355 304 326 326 393


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 50 85


Storage Blk Time (%) 4 0


Queuing Penalty (veh) 2 0
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Intersection: 4: Magnolia Ave. & Prosser Rd.


Movement SE SE NW NW NE NE NE SW SW SW


Directions Served L TR T R L T TR L T TR


Maximum Queue (ft) 25 42 51 47 26 85 52 25 26 52


Average Queue (ft) 17 26 26 26 25 64 41 20 5 15


95th Queue (ft) 34 40 52 51 25 97 75 36 22 48


Link Distance (ft) 352 352 393 393 572 572


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 85 160 65


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 5: New Connector Rd./Rutledge Pk. & Magnolia Ave./Asheville Highway


Movement EB EB EB EB WB WB WB NB SB SB SB


Directions Served L L T TR L T TR TR L T R


Maximum Queue (ft) 78 148 74 114 27 119 138 52 31 75 55


Average Queue (ft) 59 99 41 55 17 95 119 38 6 59 11


95th Queue (ft) 91 142 83 115 32 130 145 56 27 81 47


Link Distance (ft) 472 472 1137 1137 300 460 460


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 250 250 200 200


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 6: Park St. & Asheville Highway


Movement NB SB


Directions Served LTR LTR


Maximum Queue (ft) 51 30


Average Queue (ft) 33 24


95th Queue (ft) 48 43


Link Distance (ft) 328


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 7: Rutledge Pk. & Knoxville Zoo Dr./I-40 EB Ramps


Movement EB EB WB WB NB NB NB SB SB SB SB


Directions Served L TR L T L T TR L T T R


Maximum Queue (ft) 70 71 64 99 16 79 78 74 17 31 31


Average Queue (ft) 50 43 49 51 3 61 62 53 10 11 8


95th Queue (ft) 74 70 62 107 14 84 93 86 22 30 27


Link Distance (ft) 288 305 483 483 583 583 583


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 150 150 240 165


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 8: Rutledge Pk. & McCalla


Movement WB SB


Directions Served L L


Maximum Queue (ft) 31 27


Average Queue (ft) 23 11


95th Queue (ft) 43 32


Link Distance (ft) 228


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 125


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 9: Dickson St./New Connector Rd. & MLK Jr. Blvd./Holston Dr.


Movement EB WB NB SB


Directions Served LTR LTR LTR LTR


Maximum Queue (ft) 82 55 31 98


Average Queue (ft) 44 45 25 58


95th Queue (ft) 77 64 45 95


Link Distance (ft) 195 300


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 17: Holston Dr. & Park St.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 20: MLK Jr. Blvd. & Prosser Rd.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Network Summary


Network wide Queuing Penalty: 2
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 1.4 14.2 0.1 28


Lakeside St. 2 2.4 29.6 0.3 38


Kirkwood St. 3 2.6 9.4 0.1 29


Prosser Rd. 4 3.2 13.8 0.1 23


10 1.2 13.3 0.1 33


New Connector Rd. 5 5.9 14.9 0.1 25


Total 16.6 95.3 0.8 31


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


10 3.1 12.4 0.1 30


Prosser Rd. 4 2.0 12.4 0.1 36


Kirkwood St. 3 0.8 9.1 0.1 35


Lakeside St. 2 0.5 9.4 0.1 29


Beaman St. 1 2.3 29.4 0.3 38


Total 8.6 72.8 0.7 35


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 2.3 21.3 0.2 39


Total 2.3 21.3 0.2 39


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.6 7.3 0.1 39


Rutledge Pk. 5 12.5 28.4 0.2 29


Total 13.1 35.7 0.3 31







Magnolia Avenue / Rutledge Pike / Asheville Highway Interchange Study 
Traffic Analysis 


Knoxville, Knox County 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 14 403 13 8 731 17 7 4 3 15 3 14


Future Volume (veh/h) 14 403 13 8 731 17 7 4 3 15 3 14


Number 5 2 12 1 6 16 3 8 18 7 4 14


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 15 438 14 9 795 18 8 4 3 16 3 15


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 606 2699 86 801 2964 67 100 24 14 96 7 29


Arrive On Green 0.78 0.78 0.78 0.01 0.85 0.85 0.04 0.04 0.04 0.04 0.04 0.04


Sat Flow, veh/h 662 3467 111 1757 3504 79 750 584 334 709 167 692


Grp Volume(v), veh/h 15 221 231 9 398 415 15 0 0 34 0 0


Grp Sat Flow(s),veh/h/ln 662 1752 1825 1757 1752 1831 1668 0 0 1568 0 0


Q Serve(g_s), s 0.4 2.6 2.6 0.1 3.6 3.6 0.0 0.0 0.0 1.0 0.0 0.0


Cycle Q Clear(g_c), s 0.4 2.6 2.6 0.1 3.6 3.6 0.6 0.0 0.0 1.6 0.0 0.0


Prop In Lane 1.00 0.06 1.00 0.04 0.53 0.20 0.47 0.44


Lane Grp Cap(c), veh/h 606 1364 1421 801 1483 1549 138 0 0 131 0 0


V/C Ratio(X) 0.02 0.16 0.16 0.01 0.27 0.27 0.11 0.00 0.00 0.26 0.00 0.00


Avail Cap(c_a), veh/h 606 1364 1421 902 1483 1549 467 0 0 456 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.98 0.98 0.98 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 2.0 2.2 2.2 1.5 1.2 1.2 37.1 0.0 0.0 37.5 0.0 0.0


Incr Delay (d2), s/veh 0.1 0.3 0.2 0.0 0.4 0.4 0.3 0.0 0.0 1.0 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.1 1.3 1.4 0.0 1.8 1.9 0.3 0.0 0.0 0.8 0.0 0.0


LnGrp Delay(d),s/veh 2.1 2.5 2.5 1.5 1.7 1.6 37.4 0.0 0.0 38.5 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 467 822 15 34


Approach Delay, s/veh 2.5 1.6 37.4 38.5


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 5.4 66.8 7.8 72.2 7.8


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 40.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 2.1 4.6 3.6 5.6 2.6


Green Ext Time (p_c), s 0.0 9.5 0.1 9.8 0.2


Intersection Summary


HCM 2010 Ctrl Delay 3.3


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR


Lane Configurations


Traffic Volume (veh/h) 8 393 20 30 741 13 1 1 10 6 1 1


Future Volume (veh/h) 8 393 20 30 741 13 1 1 10 6 1 1


Number 5 2 12 1 6 16 7 4 14 3 8 18


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 9 427 22 33 805 14 1 1 11 7 1 1


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 594 2928 151 829 2805 49 52 3 34 109 4 4


Arrive On Green 0.02 1.00 1.00 0.80 0.80 0.80 0.02 0.02 0.02 0.02 0.02 0.02


Sat Flow, veh/h 1757 3392 174 928 3525 61 126 126 1389 1211 173 173


Grp Volume(v), veh/h 9 220 229 33 400 419 13 0 0 9 0 0


Grp Sat Flow(s),veh/h/ln 1757 1752 1814 928 1752 1834 1641 0 0 1557 0 0


Q Serve(g_s), s 0.1 0.0 0.0 0.6 4.8 4.8 0.2 0.0 0.0 0.0 0.0 0.0


Cycle Q Clear(g_c), s 0.1 0.0 0.0 0.6 4.8 4.8 0.6 0.0 0.0 0.4 0.0 0.0


Prop In Lane 1.00 0.10 1.00 0.03 0.08 0.85 0.78 0.11


Lane Grp Cap(c), veh/h 594 1513 1566 829 1394 1459 88 0 0 118 0 0


V/C Ratio(X) 0.02 0.15 0.15 0.04 0.29 0.29 0.15 0.00 0.00 0.08 0.00 0.00


Avail Cap(c_a), veh/h 739 1513 1566 829 1394 1459 417 0 0 419 0 0


HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 0.99 0.99 0.99 0.97 0.97 0.97 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 1.4 0.0 0.0 1.7 2.2 2.2 38.4 0.0 0.0 38.3 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.2 0.2 0.1 0.5 0.5 0.8 0.0 0.0 0.3 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 0.1 0.1 0.2 2.4 2.5 0.3 0.0 0.0 0.2 0.0 0.0


LnGrp Delay(d),s/veh 1.4 0.2 0.2 1.8 2.7 2.6 39.1 0.0 0.0 38.6 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 458 852 13 9


Approach Delay, s/veh 0.2 2.6 39.1 38.6


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 5 6 8


Phs Duration (G+Y+Rc), s 73.6 6.4 5.4 68.2 6.4


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 52.5 18.5 7.5 40.5 18.5


Max Q Clear Time (g_c+I1), s 2.0 2.6 2.1 6.8 2.4


Green Ext Time (p_c), s 10.5 0.0 0.0 9.8 0.0


Intersection Summary


HCM 2010 Ctrl Delay 2.4


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 6 1 6 43 1 66 1 333 60 56 735 1


Future Volume (veh/h) 6 1 6 43 1 66 1 333 60 56 735 1


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 7 1 7 47 1 72 1 362 65 61 799 1


Adj No. of Lanes 0 1 0 1 1 0 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 85 25 38 208 2 113 601 2425 431 838 2928 4


Arrive On Green 0.07 0.07 0.07 0.07 0.07 0.07 0.82 0.82 0.82 0.82 0.82 0.82


Sat Flow, veh/h 261 341 527 1402 22 1565 670 2975 529 947 3592 4


Grp Volume(v), veh/h 15 0 0 47 0 73 1 212 215 61 390 410


Grp Sat Flow(s),veh/h/ln 1128 0 0 1402 0 1587 670 1752 1751 947 1752 1844


Q Serve(g_s), s 0.0 0.0 0.0 0.0 0.0 3.6 0.0 2.0 2.1 1.2 4.2 4.2


Cycle Q Clear(g_c), s 3.6 0.0 0.0 2.0 0.0 3.6 4.3 2.0 2.1 3.2 4.2 4.2


Prop In Lane 0.47 0.47 1.00 0.99 1.00 0.30 1.00 0.00


Lane Grp Cap(c), veh/h 148 0 0 208 0 115 601 1428 1427 838 1428 1503


V/C Ratio(X) 0.10 0.00 0.00 0.23 0.00 0.64 0.00 0.15 0.15 0.07 0.27 0.27


Avail Cap(c_a), veh/h 453 0 0 501 0 446 601 1428 1427 838 1428 1503


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95


Uniform Delay (d), s/veh 34.7 0.0 0.0 35.4 0.0 36.1 2.3 1.6 1.6 1.9 1.8 1.8


Incr Delay (d2), s/veh 0.3 0.0 0.0 0.5 0.0 5.7 0.0 0.2 0.2 0.2 0.4 0.4


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 1.0 0.0 1.7 0.0 1.0 1.0 0.3 2.1 2.2


LnGrp Delay(d),s/veh 35.0 0.0 0.0 35.9 0.0 41.8 2.3 1.8 1.8 2.1 2.2 2.2


LnGrp LOS D D D A A A A A A


Approach Vol, veh/h 15 120 428 861


Approach Delay, s/veh 35.0 39.5 1.8 2.2


Approach LOS D D A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 6 8


Phs Duration (G+Y+Rc), s 69.7 10.3 69.7 10.3


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 48.5 22.5 48.5 22.5


Max Q Clear Time (g_c+I1), s 6.3 5.6 6.2 5.6


Green Ext Time (p_c), s 9.3 0.5 9.3 0.5


Intersection Summary


HCM 2010 Ctrl Delay 5.6


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 59 29 95 10 50 113 56 342 6 118 686 55


Future Volume (veh/h) 59 29 95 10 50 113 56 342 6 118 686 55


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 64 32 103 11 54 123 61 372 7 128 746 60


Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 214 50 162 154 241 205 541 2263 43 788 2154 173


Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.64 0.64 0.06 0.66 0.66


Sat Flow, veh/h 1203 389 1253 1249 1863 1583 1757 3519 66 1757 3286 264


Grp Volume(v), veh/h 64 0 135 11 54 123 61 185 194 128 398 408


Grp Sat Flow(s),veh/h/ln 1203 0 1642 1249 1863 1583 1757 1752 1833 1757 1752 1798


Q Serve(g_s), s 4.0 0.0 6.2 0.7 2.1 5.9 0.9 3.4 3.4 1.9 8.1 8.1


Cycle Q Clear(g_c), s 6.1 0.0 6.2 6.9 2.1 5.9 0.9 3.4 3.4 1.9 8.1 8.1


Prop In Lane 1.00 0.76 1.00 1.00 1.00 0.04 1.00 0.15


Lane Grp Cap(c), veh/h 214 0 213 154 241 205 541 1127 1178 788 1149 1178


V/C Ratio(X) 0.30 0.00 0.64 0.07 0.22 0.60 0.11 0.16 0.16 0.16 0.35 0.35


Avail Cap(c_a), veh/h 382 0 441 328 501 426 624 1127 1178 871 1149 1178


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99 1.00 1.00 1.00


Uniform Delay (d), s/veh 34.0 0.0 33.0 36.3 31.2 32.9 4.3 5.7 5.7 3.9 6.1 6.1


Incr Delay (d2), s/veh 0.8 0.0 3.1 0.2 0.5 2.8 0.1 0.3 0.3 0.1 0.8 0.8


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 1.4 0.0 3.0 0.2 1.1 2.7 0.4 1.7 1.8 0.9 4.1 4.2


LnGrp Delay(d),s/veh 34.7 0.0 36.2 36.5 31.7 35.7 4.4 6.0 6.0 4.0 7.0 7.0


LnGrp LOS C D D C D A A A A A A


Approach Vol, veh/h 199 188 440 934


Approach Delay, s/veh 35.7 34.6 5.8 6.6


Approach LOS D C A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 9.2 55.9 14.9 8.2 56.9 14.9


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 8.5 36.5 21.5 7.5 37.5 21.5


Max Q Clear Time (g_c+I1), s 3.9 5.4 8.2 2.9 10.1 8.9


Green Ext Time (p_c), s 0.1 8.3 1.5 0.0 8.0 1.4


Intersection Summary


HCM 2010 Ctrl Delay 12.7


HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 260 243 10 26 430 153 36 43 42 65 65 393


Future Volume (veh/h) 260 243 10 26 430 153 36 43 42 65 65 393


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Work Zone On Approach No No No No


Adj Sat Flow, veh/h/ln 1856 1856 1856 1811 1811 1811 1870 1870 1870 1870 1870 1870


Adj Flow Rate, veh/h 283 264 11 28 467 166 39 47 46 71 71 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 6 6 6 2 2 2 2 2 2


Cap, veh/h 516 1671 69 574 978 345 455 254 249 432 548


Arrive On Green 0.12 0.48 0.48 0.03 0.39 0.39 0.29 0.29 0.29 0.29 0.29 0.00


Sat Flow, veh/h 1767 3449 143 1725 2493 880 1329 868 849 1303 1870 1585


Grp Volume(v), veh/h 283 134 141 28 321 312 39 0 93 71 71 0


Grp Sat Flow(s),veh/h/ln 1767 1763 1830 1725 1721 1653 1329 0 1717 1303 1870 1585


Q Serve(g_s), s 6.1 3.0 3.0 0.7 9.8 9.9 1.6 0.0 2.8 3.0 2.0 0.0


Cycle Q Clear(g_c), s 6.1 3.0 3.0 0.7 9.8 9.9 3.5 0.0 2.8 5.8 2.0 0.0


Prop In Lane 1.00 0.08 1.00 0.53 1.00 0.49 1.00 1.00


Lane Grp Cap(c), veh/h 516 854 886 574 675 648 455 0 503 432 548


V/C Ratio(X) 0.55 0.16 0.16 0.05 0.48 0.48 0.09 0.00 0.18 0.16 0.13


Avail Cap(c_a), veh/h 692 854 886 648 675 648 455 0 503 432 548


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00


Uniform Delay (d), s/veh 10.3 10.1 10.1 11.9 15.9 15.9 19.5 0.0 18.5 20.7 18.2 0.0


Incr Delay (d2), s/veh 0.9 0.4 0.4 0.0 2.4 2.5 0.4 0.0 0.8 0.8 0.5 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 2.0 1.1 1.1 0.2 3.8 3.7 0.5 0.0 1.2 1.0 0.9 0.0


Unsig. Movement Delay, s/veh


LnGrp Delay(d),s/veh 11.2 10.5 10.5 11.9 18.3 18.5 19.9 0.0 19.3 21.5 18.7 0.0


LnGrp LOS B B B B B B B A B C B


Approach Vol, veh/h 558 661 132 142 A


Approach Delay, s/veh 10.8 18.1 19.5 20.1


Approach LOS B B B C


Timer - Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 6.6 38.4 25.0 13.1 31.9 25.0


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.1 30.9 20.5 15.5 20.5 20.5


Max Q Clear Time (g_c+I1), s 2.7 5.0 7.8 8.1 11.9 5.5


Green Ext Time (p_c), s 0.0 1.4 0.4 0.5 2.4 0.5


Intersection Summary


HCM 6th Ctrl Delay 15.7


HCM 6th LOS B


Notes


Unsignalized Delay for [SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 88 59 11 116 157 560 10 359 140 245 447 175


Future Volume (veh/h) 88 59 11 116 157 560 10 359 140 245 447 175


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1792 1792 1900 1792 1792 1900 1792 1792 1900 1792 1792 1792


Adj Flow Rate, veh/h 96 64 12 126 171 609 11 390 0 266 486 190


Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 6 6 6 6 6 6 6 6 6 6 6 6


Cap, veh/h 128 110 21 769 156 554 197 640 0 374 1236 553


Arrive On Green 0.07 0.07 0.07 0.45 0.45 0.45 0.19 0.19 0.00 0.14 0.36 0.36


Sat Flow, veh/h 1707 1469 275 1707 345 1230 731 3495 0 1707 3406 1524


Grp Volume(v), veh/h 96 0 76 126 0 780 11 390 0 266 486 190


Grp Sat Flow(s),veh/h/ln 1707 0 1744 1707 0 1575 731 1703 0 1707 1703 1524


Q Serve(g_s), s 6.7 0.0 5.1 5.3 0.0 54.5 1.5 12.7 0.0 14.7 12.8 11.0


Cycle Q Clear(g_c), s 6.7 0.0 5.1 5.3 0.0 54.5 1.5 12.7 0.0 14.7 12.8 11.0


Prop In Lane 1.00 0.16 1.00 0.78 1.00 0.00 1.00 1.00


Lane Grp Cap(c), veh/h 128 0 130 769 0 710 197 640 0 374 1236 553


V/C Ratio(X) 0.75 0.00 0.58 0.16 0.00 1.10 0.06 0.61 0.00 0.71 0.39 0.34


Avail Cap(c_a), veh/h 255 0 261 769 0 710 197 640 0 374 1236 553


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 54.9 0.0 54.1 19.7 0.0 33.2 40.5 45.0 0.0 32.2 28.6 28.0


Incr Delay (d2), s/veh 8.6 0.0 4.1 0.1 0.0 64.0 0.5 4.3 0.0 6.2 0.9 1.7


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 3.5 0.0 2.6 2.5 0.0 36.3 0.3 6.3 0.0 7.5 6.2 4.9


LnGrp Delay(d),s/veh 63.4 0.0 58.2 19.8 0.0 97.2 41.0 49.3 0.0 38.4 29.6 29.7


LnGrp LOS E E B F D D D C C


Approach Vol, veh/h 172 906 401 942


Approach Delay, s/veh 61.1 86.5 49.1 32.1


Approach LOS E F D C


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 21.2 27.2 13.5 48.4 59.0


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 16.7 22.7 18.1 43.9 54.5


Max Q Clear Time (g_c+I1), s 16.7 14.7 8.7 14.8 56.5


Green Ext Time (p_c), s 0.0 3.9 0.4 7.3 0.0


Intersection Summary


HCM 2010 Ctrl Delay 57.3


HCM 2010 LOS E
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Intersection


Intersection Delay, s/veh 8.6


Intersection LOS A


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Vol, veh/h 59 116 12 1 112 36 8 26 11 23 13 65


Future Vol, veh/h 59 116 12 1 112 36 8 26 11 23 13 65


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2


Mvmt Flow 64 126 13 1 122 39 9 28 12 25 14 71


Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0


Approach EB WB NB SB


Opposing Approach WB EB SB NB


Opposing Lanes 1 1 1 1


Conflicting Approach Left SB NB EB WB


Conflicting Lanes Left 1 1 1 1


Conflicting Approach Right NB SB WB EB


Conflicting Lanes Right 1 1 1 1


HCM Control Delay 9.1 8.5 8.2 8.2


HCM LOS A A A A


        


Lane NBLn1 EBLn1 WBLn1 SBLn1


Vol Left, % 18% 32% 1% 23%


Vol Thru, % 58% 62% 75% 13%


Vol Right, % 24% 6% 24% 64%


Sign Control Stop Stop Stop Stop


Traffic Vol by Lane 45 187 149 101


LT Vol 8 59 1 23


Through Vol 26 116 112 13


RT Vol 11 12 36 65


Lane Flow Rate 49 203 162 110


Geometry Grp 1 1 1 1


Degree of Util (X) 0.065 0.254 0.197 0.137


Departure Headway (Hd) 4.783 4.505 4.388 4.479


Convergence, Y/N Yes Yes Yes Yes


Cap 748 797 818 800


Service Time 2.819 2.532 2.415 2.51


HCM Lane V/C Ratio 0.066 0.255 0.198 0.138


HCM Control Delay 8.2 9.1 8.5 8.2


HCM Lane LOS A A A A


HCM 95th-tile Q 0.2 1 0.7 0.5
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Intersection


Int Delay, s/veh 2.2


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Vol, veh/h 7 333 10 12 560 4 35 4 20 13 25 14


Future Vol, veh/h 7 333 10 12 560 4 35 4 20 13 25 14


Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0


Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop


RT Channelized - - None - - None - - None - - None


Storage Length 75 - - 75 - - - - - - - -


Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -


Grade, % - 0 - - 0 - - 0 - - 0 -


Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92


Heavy Vehicles, % 6 6 6 6 6 6 2 2 2 2 2 2


Mvmt Flow 8 362 11 13 609 4 38 4 22 14 27 15


 


Major/Minor Major1 Major2 Minor1 Minor2


Conflicting Flow All 613 0 0 373 0 0 727 1022 186 835 1025 307


          Stage 1 - - - - - - 383 383 - 637 637 -


          Stage 2 - - - - - - 344 639 - 198 388 -


Critical Hdwy 4.22 - - 4.22 - - 7.54 6.54 6.94 7.54 6.54 6.94


Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -


Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -


Follow-up Hdwy 2.26 - - 2.26 - - 3.52 4.02 3.32 3.52 4.02 3.32


Pot Cap-1 Maneuver 935 - - 1154 - - 312 235 824 260 234 689


          Stage 1 - - - - - - 611 610 - 432 470 -


          Stage 2 - - - - - - 645 469 - 785 607 -


Platoon blocked, % - - - -


Mov Cap-1 Maneuver 935 - - 1154 - - 273 230 824 246 229 689


Mov Cap-2 Maneuver - - - - - - 273 230 - 246 229 -


          Stage 1 - - - - - - 606 605 - 428 465 -


          Stage 2 - - - - - - 587 464 - 752 602 -


 


Approach EB WB NB SB


HCM Control Delay, s 0.2 0.2 17.7 20.7


HCM LOS C C


 


Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1


Capacity (veh/h) 347 935 - - 1154 - - 285


HCM Lane V/C Ratio 0.185 0.008 - - 0.011 - - 0.198


HCM Control Delay (s) 17.7 8.9 - - 8.2 - - 20.7


HCM Lane LOS C A - - A - - C


HCM 95th %tile Q(veh) 0.7 0 - - 0 - - 0.7
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Intersection


Int Delay, s/veh 0.4


Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Traffic Vol, veh/h 13 13 450 7 7 510


Future Vol, veh/h 13 13 450 7 7 510


Conflicting Peds, #/hr 0 0 0 0 0 0


Sign Control Stop Stop Free Free Free Free


RT Channelized - Yield - None - None


Storage Length 0 0 - - 125 -


Veh in Median Storage, # 0 - 0 - - 0


Grade, % 0 - 0 - - 0


Peak Hour Factor 92 92 92 92 92 92


Heavy Vehicles, % 2 2 6 6 6 6


Mvmt Flow 14 14 489 8 8 554


 


Major/Minor Minor1 Major1 Major2


Conflicting Flow All 785 248 0 0 497 0


          Stage 1 493 - - - - -


          Stage 2 292 - - - - -


Critical Hdwy 6.84 6.94 - - 4.22 -


Critical Hdwy Stg 1 5.84 - - - - -


Critical Hdwy Stg 2 5.84 - - - - -


Follow-up Hdwy 3.52 3.32 - - 2.26 -


Pot Cap-1 Maneuver 330 752 - - 1036 -


          Stage 1 579 - - - - -


          Stage 2 732 - - - - -


Platoon blocked, % - - -


Mov Cap-1 Maneuver 327 752 - - 1036 -


Mov Cap-2 Maneuver 327 - - - - -


          Stage 1 579 - - - - -


          Stage 2 726 - - - - -


 


Approach WB NB SB


HCM Control Delay, s 13.2 0 0.1


HCM LOS B


 


Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT


Capacity (veh/h) - - 327 752 1036 -


HCM Lane V/C Ratio - - 0.043 0.019 0.007 -


HCM Control Delay (s) - - 16.5 9.9 8.5 -


HCM Lane LOS - - C A A -


HCM 95th %tile Q(veh) - - 0.1 0.1 0 -
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Intersection: 1: Beaman St. & Magnolia Ave.


Movement EB EB WB NB SB


Directions Served T TR T LTR LTR


Maximum Queue (ft) 53 50 29 53 52


Average Queue (ft) 31 16 6 29 30


95th Queue (ft) 73 51 25 52 58


Link Distance (ft) 547 547 1582 649 368


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 2: Lakeside St. & Magnolia Ave.


Movement EB WB SE


Directions Served L L LTR


Maximum Queue (ft) 23 24 27


Average Queue (ft) 9 9 5


95th Queue (ft) 27 28 23


Link Distance (ft) 468


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 100 65


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 3: Magnolia Ave. & Kirkwood St.


Movement SE NW NW NE SW SW SW


Directions Served LTR L TR T L T TR


Maximum Queue (ft) 29 48 31 53 50 30 31


Average Queue (ft) 11 26 24 16 16 6 6


95th Queue (ft) 33 54 43 51 49 26 26


Link Distance (ft) 355 304 326 393 393


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 50 85


Storage Blk Time (%) 13 0


Queuing Penalty (veh) 9 0







Queuing and Blocking Report


Signalized Intersection 05/05/2020


2045 AM IntersectionSimTraffic Report


Storey Page 2


Intersection: 4: Magnolia Ave. & Prosser Rd.


Movement SE SE NW NW NW NE NE NE SW SW SW


Directions Served L TR L T R L T TR L T TR


Maximum Queue (ft) 47 85 30 77 29 44 71 30 46 48 143


Average Queue (ft) 33 34 12 42 29 19 34 19 30 26 73


95th Queue (ft) 64 76 36 86 30 46 86 38 44 52 141


Link Distance (ft) 352 352 393 393 572 572


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 85 85 160 65


Storage Blk Time (%) 0 0 0


Queuing Penalty (veh) 0 0 0


Intersection: 5: New Connector Rd./Rutledge Pk. & Magnolia Ave./Asheville Highway


Movement EB EB EB EB WB WB WB NB NB SB SB SB


Directions Served L L T TR L T TR L TR L T R


Maximum Queue (ft) 70 133 49 74 48 202 196 30 116 75 76 209


Average Queue (ft) 44 88 16 45 20 136 130 22 54 47 42 124


95th Queue (ft) 71 134 49 73 51 195 211 42 111 81 84 253


Link Distance (ft) 472 472 1137 1137 300 460 460


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 250 250 200 150 200


Storage Blk Time (%) 1


Queuing Penalty (veh) 0


Intersection: 6: Park St. & Asheville Highway


Movement EB NB SB


Directions Served L LTR LTR


Maximum Queue (ft) 22 49 54


Average Queue (ft) 4 27 38


95th Queue (ft) 19 53 58


Link Distance (ft) 328


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 75


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 7: Rutledge Pk. & Knoxville Zoo Dr./I-40 EB Ramps


Movement EB EB WB WB NB NB NB SB SB SB SB


Directions Served L TR L TR L T TR L T T R


Maximum Queue (ft) 160 74 133 313 40 217 219 190 532 392 26


Average Queue (ft) 128 43 81 272 11 148 182 185 335 276 11


95th Queue (ft) 172 72 149 373 37 217 235 198 532 381 31


Link Distance (ft) 288 298 483 483 577 577 577


Upstream Blk Time (%) 6


Queuing Penalty (veh) 0


Storage Bay Dist (ft) 150 150 240 165


Storage Blk Time (%) 14 0 17 51 0


Queuing Penalty (veh) 10 0 20 115 0


Intersection: 8: Rutledge Pk. & McCalla


Movement WB SB


Directions Served L L


Maximum Queue (ft) 30 29


Average Queue (ft) 12 6


95th Queue (ft) 35 25


Link Distance (ft) 228


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 125


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 9: Dickson St./New Connector Rd. & MLK Jr. Blvd./Holston Dr.


Movement EB WB NB SB


Directions Served LTR LTR LTR LTR


Maximum Queue (ft) 73 71 78 55


Average Queue (ft) 48 43 44 39


95th Queue (ft) 75 70 75 74


Link Distance (ft) 195 300


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 17: Holston Dr. & Park St.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 20: MLK Jr. Blvd. & Prosser Rd.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Network Summary


Network wide Queuing Penalty: 155







Arterial Level of Service


Signalized Intersection 05/05/2020


2045 AM Intersection SimTraffic Report
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 1.6 14.1 0.1 28


Lakeside St. 2 1.4 29.5 0.3 38


Kirkwood St. 3 1.6 7.9 0.1 34


Prosser Rd. 4 3.3 14.1 0.1 23


10 0.9 12.7 0.1 35


New Connector Rd. 5 6.7 15.6 0.1 24


Total 15.4 93.9 0.8 31


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


10 3.4 12.7 0.1 29


Prosser Rd. 4 4.6 15.2 0.1 29


Kirkwood St. 3 2.2 10.6 0.1 30


Lakeside St. 2 0.5 9.6 0.1 28


Beaman St. 1 1.6 29.7 0.3 38


Total 12.3 77.8 0.7 33


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 1.6 21.3 0.2 39


Total 1.6 21.3 0.2 39


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.4 7.3 0.1 39


Rutledge Pk. 5 18.7 37.2 0.2 22


Total 19.1 44.5 0.3 25







HCM 2010 Signalized Intersection Summary 2045 PM Intersection.syn


1: Beaman St. & Magnolia Ave. 05/05/2020


2045 PM Intersection  02/20/2020 Signalized Intersection Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 6 900 29 4 519 8 3 8 16 43 1 34


Future Volume (veh/h) 6 900 29 4 519 8 3 8 16 43 1 34


Number 5 2 12 1 6 16 3 8 18 7 4 14


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 7 978 32 4 564 9 3 9 17 47 1 37


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 710 2594 85 457 2862 46 56 48 77 129 8 51


Arrive On Green 0.75 0.75 0.75 0.01 0.81 0.81 0.08 0.08 0.08 0.08 0.08 0.08


Sat Flow, veh/h 828 3464 113 1757 3531 56 83 619 995 762 103 666


Grp Volume(v), veh/h 7 495 515 4 280 293 29 0 0 85 0 0


Grp Sat Flow(s),veh/h/ln 828 1752 1825 1757 1752 1835 1697 0 0 1531 0 0


Q Serve(g_s), s 0.2 7.9 7.9 0.0 2.9 2.9 0.0 0.0 0.0 3.0 0.0 0.0


Cycle Q Clear(g_c), s 0.2 7.9 7.9 0.0 2.9 2.9 1.3 0.0 0.0 4.3 0.0 0.0


Prop In Lane 1.00 0.06 1.00 0.03 0.10 0.59 0.55 0.44


Lane Grp Cap(c), veh/h 710 1312 1366 457 1420 1487 180 0 0 188 0 0


V/C Ratio(X) 0.01 0.38 0.38 0.01 0.20 0.20 0.16 0.00 0.00 0.45 0.00 0.00


Avail Cap(c_a), veh/h 710 1312 1366 569 1420 1487 473 0 0 451 0 0


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 2.5 3.5 3.5 2.6 1.7 1.7 34.7 0.0 0.0 36.0 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.8 0.8 0.0 0.3 0.3 0.4 0.0 0.0 1.7 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 4.0 4.2 0.0 1.4 1.5 0.6 0.0 0.0 1.9 0.0 0.0


LnGrp Delay(d),s/veh 2.6 4.3 4.3 2.6 2.0 2.0 35.1 0.0 0.0 37.7 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 1017 577 29 85


Approach Delay, s/veh 4.3 2.0 35.1 37.7


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 4.9 64.4 10.7 69.3 10.7


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.5 40.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 2.0 9.9 6.3 4.9 3.3


Green Ext Time (p_c), s 0.0 12.6 0.4 14.2 0.5


Intersection Summary


HCM 2010 Ctrl Delay 5.7


HCM 2010 LOS A
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2: Lakeside St. & Magnolia Ave. 05/05/2020


2045 PM Intersection  02/20/2020 Signalized Intersection Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR


Lane Configurations


Traffic Volume (veh/h) 10 910 38 46 513 7 31 7 13 7 3 31


Future Volume (veh/h) 10 910 38 46 513 7 31 7 13 7 3 31


Number 5 2 12 1 6 16 7 4 14 3 8 18


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1845 1845 1900 1845 1845 1900 1900 1863 1900 1900 1863 1900


Adj Flow Rate, veh/h 11 989 41 50 558 8 34 8 14 8 3 34


Adj No. of Lanes 1 2 0 1 2 0 0 1 0 0 1 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 3 3 3 2 2 2 2 2 2


Cap, veh/h 711 2852 118 501 2695 39 125 15 23 65 11 70


Arrive On Green 0.03 1.00 1.00 0.76 0.76 0.76 0.06 0.06 0.06 0.06 0.06 0.06


Sat Flow, veh/h 1757 3430 142 540 3537 51 944 274 406 207 198 1254


Grp Volume(v), veh/h 11 505 525 50 276 290 56 0 0 45 0 0


Grp Sat Flow(s),veh/h/ln 1757 1752 1820 540 1752 1836 1624 0 0 1659 0 0


Q Serve(g_s), s 0.1 0.0 0.0 1.9 3.6 3.6 0.5 0.0 0.0 0.0 0.0 0.0


Cycle Q Clear(g_c), s 0.1 0.0 0.0 1.9 3.6 3.6 2.5 0.0 0.0 2.0 0.0 0.0


Prop In Lane 1.00 0.08 1.00 0.03 0.61 0.25 0.18 0.76


Lane Grp Cap(c), veh/h 711 1457 1513 501 1335 1398 163 0 0 146 0 0


V/C Ratio(X) 0.02 0.35 0.35 0.10 0.21 0.21 0.34 0.00 0.00 0.31 0.00 0.00


Avail Cap(c_a), veh/h 830 1457 1513 501 1335 1398 458 0 0 458 0 0


HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 0.94 0.94 0.94 0.99 0.99 0.99 1.00 0.00 0.00 1.00 0.00 0.00


Uniform Delay (d), s/veh 1.8 0.0 0.0 2.5 2.7 2.7 36.8 0.0 0.0 36.6 0.0 0.0


Incr Delay (d2), s/veh 0.0 0.6 0.6 0.4 0.3 0.3 1.2 0.0 0.0 1.2 0.0 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 0.3 1.8 1.9 1.3 0.0 0.0 1.0 0.0 0.0


LnGrp Delay(d),s/veh 1.8 0.6 0.6 2.9 3.0 3.0 38.0 0.0 0.0 37.8 0.0 0.0


LnGrp LOS A A A A A A D D


Approach Vol, veh/h 1041 616 56 45


Approach Delay, s/veh 0.6 3.0 38.0 37.8


Approach LOS A A D D


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 5 6 8


Phs Duration (G+Y+Rc), s 71.0 9.0 5.6 65.4 9.0


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 50.5 20.5 6.5 39.5 20.5


Max Q Clear Time (g_c+I1), s 2.0 4.5 2.1 5.6 4.0


Green Ext Time (p_c), s 15.2 0.4 0.0 13.7 0.4


Intersection Summary


HCM 2010 Ctrl Delay 3.6


HCM 2010 LOS A
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2045 PM Intersection  02/20/2020 Signalized Intersection Synchro 9 Report
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 17 3 1 29 1 80 3 875 94 66 537 26


Future Volume (veh/h) 17 3 1 29 1 80 3 875 94 66 537 26


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1900 1863 1900 1863 1863 1900 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 18 3 1 32 1 87 3 951 102 72 584 28


Adj No. of Lanes 0 1 0 1 1 0 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 122 16 3 233 2 140 694 2550 273 467 2719 130


Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.80 0.80 0.80 0.80 0.80 0.80


Sat Flow, veh/h 448 184 30 1407 18 1568 799 3194 343 528 3405 163


Grp Volume(v), veh/h 22 0 0 32 0 88 3 522 531 72 300 312


Grp Sat Flow(s),veh/h/ln 663 0 0 1407 0 1586 799 1752 1784 528 1752 1816


Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 4.3 0.1 6.8 6.8 3.6 3.3 3.3


Cycle Q Clear(g_c), s 4.9 0.0 0.0 1.4 0.0 4.3 3.4 6.8 6.8 10.5 3.3 3.3


Prop In Lane 0.82 0.05 1.00 0.99 1.00 0.19 1.00 0.09


Lane Grp Cap(c), veh/h 141 0 0 233 0 141 694 1399 1424 467 1399 1450


V/C Ratio(X) 0.16 0.00 0.00 0.14 0.00 0.62 0.00 0.37 0.37 0.15 0.21 0.22


Avail Cap(c_a), veh/h 370 0 0 468 0 406 694 1399 1424 467 1399 1450


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 0.95 0.95 0.95 0.97 0.97 0.97


Uniform Delay (d), s/veh 35.5 0.0 0.0 33.8 0.0 35.1 2.4 2.3 2.3 3.8 2.0 2.0


Incr Delay (d2), s/veh 0.5 0.0 0.0 0.3 0.0 4.4 0.0 0.7 0.7 0.7 0.3 0.3


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 0.5 0.0 0.0 0.7 0.0 2.1 0.0 3.5 3.5 0.6 1.7 1.8


LnGrp Delay(d),s/veh 36.0 0.0 0.0 34.1 0.0 39.6 2.4 3.0 3.0 4.5 2.3 2.3


LnGrp LOS D C D A A A A A A


Approach Vol, veh/h 22 120 1056 684


Approach Delay, s/veh 36.0 38.1 3.0 2.5


Approach LOS D D A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 2 4 6 8


Phs Duration (G+Y+Rc), s 68.4 11.6 68.4 11.6


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 50.5 20.5 50.5 20.5


Max Q Clear Time (g_c+I1), s 8.8 6.9 12.5 6.3


Green Ext Time (p_c), s 15.6 0.5 15.2 0.5


Intersection Summary


HCM 2010 Ctrl Delay 5.5


HCM 2010 LOS A
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR


Lane Configurations


Traffic Volume (veh/h) 48 22 55 4 29 88 60 895 16 75 570 48


Future Volume (veh/h) 48 22 55 4 29 88 60 895 16 75 570 48


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1863 1845 1845 1900 1845 1845 1900


Adj Flow Rate, veh/h 52 24 60 4 32 96 65 973 17 82 620 52


Adj No. of Lanes 1 1 0 1 1 1 1 2 0 1 2 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 2 2 2 2 2 2 3 3 3 3 3 3


Cap, veh/h 189 45 112 150 176 150 639 2412 42 498 2256 189


Arrive On Green 0.09 0.09 0.09 0.09 0.09 0.09 0.05 0.68 0.68 0.05 0.69 0.69


Sat Flow, veh/h 1257 473 1182 1308 1863 1583 1757 3525 62 1757 3274 274


Grp Volume(v), veh/h 52 0 84 4 32 96 65 484 506 82 331 341


Grp Sat Flow(s),veh/h/ln 1257 0 1654 1308 1863 1583 1757 1752 1834 1757 1752 1796


Q Serve(g_s), s 3.2 0.0 3.9 0.2 1.3 4.7 0.8 9.6 9.6 1.0 5.8 5.8


Cycle Q Clear(g_c), s 4.4 0.0 3.9 4.1 1.3 4.7 0.8 9.6 9.6 1.0 5.8 5.8


Prop In Lane 1.00 0.71 1.00 1.00 1.00 0.03 1.00 0.15


Lane Grp Cap(c), veh/h 189 0 156 150 176 150 639 1199 1255 498 1207 1238


V/C Ratio(X) 0.28 0.00 0.54 0.03 0.18 0.64 0.10 0.40 0.40 0.16 0.27 0.28


Avail Cap(c_a), veh/h 377 0 403 346 454 386 681 1199 1255 571 1207 1238


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 0.94 0.94 0.94 1.00 1.00 1.00


Uniform Delay (d), s/veh 35.4 0.0 34.6 36.5 33.4 34.9 3.2 5.5 5.5 3.6 4.8 4.8


Incr Delay (d2), s/veh 0.8 0.0 2.9 0.1 0.5 4.5 0.1 0.9 0.9 0.2 0.6 0.6


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 1.1 0.0 1.9 0.1 0.7 2.2 0.4 4.9 5.1 0.5 3.0 3.0


LnGrp Delay(d),s/veh 36.2 0.0 37.4 36.6 33.9 39.4 3.2 6.5 6.4 3.7 5.3 5.3


LnGrp LOS D D D C D A A A A A A


Approach Vol, veh/h 136 132 1055 754


Approach Delay, s/veh 36.9 38.0 6.2 5.2


Approach LOS D D A A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 8.7 59.2 12.1 8.3 59.6 12.1


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 7.5 39.5 19.5 5.7 41.3 19.5


Max Q Clear Time (g_c+I1), s 3.0 11.6 6.4 2.8 7.8 6.7


Green Ext Time (p_c), s 0.1 12.7 0.9 0.0 13.7 0.9


Intersection Summary


HCM 2010 Ctrl Delay 9.9


HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 497 525 9 47 450 170 18 26 157 36 117 224


Future Volume (veh/h) 497 525 9 47 450 170 18 26 157 36 117 224


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Work Zone On Approach No No No No


Adj Sat Flow, veh/h/ln 1856 1856 1856 1811 1811 1811 1870 1870 1870 1870 1870 1870


Adj Flow Rate, veh/h 540 571 10 51 489 185 20 28 171 39 127 0


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 3 3 3 6 6 6 2 2 2 2 2 2


Cap, veh/h 642 1995 35 485 977 367 305 52 315 230 423


Arrive On Green 0.21 0.56 0.56 0.04 0.40 0.40 0.23 0.23 0.23 0.23 0.23 0.00


Sat Flow, veh/h 1767 3545 62 1725 2446 920 1264 228 1392 1183 1870 1585


Grp Volume(v), veh/h 540 284 297 51 343 331 20 0 199 39 127 0


Grp Sat Flow(s),veh/h/ln 1767 1763 1844 1725 1721 1646 1264 0 1620 1183 1870 1585


Q Serve(g_s), s 13.0 6.7 6.7 1.4 12.0 12.1 1.1 0.0 8.7 2.4 4.5 0.0


Cycle Q Clear(g_c), s 13.0 6.7 6.7 1.4 12.0 12.1 5.6 0.0 8.7 11.1 4.5 0.0


Prop In Lane 1.00 0.03 1.00 0.56 1.00 0.86 1.00 1.00


Lane Grp Cap(c), veh/h 642 992 1038 485 687 657 305 0 366 230 423


V/C Ratio(X) 0.84 0.29 0.29 0.11 0.50 0.50 0.07 0.00 0.54 0.17 0.30


Avail Cap(c_a), veh/h 864 992 1038 522 687 657 305 0 366 230 423


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00


Uniform Delay (d), s/veh 11.6 9.1 9.1 12.8 18.0 18.1 28.0 0.0 27.3 32.2 25.7 0.0


Incr Delay (d2), s/veh 5.7 0.7 0.7 0.1 2.6 2.7 0.4 0.0 5.7 1.6 1.8 0.0


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 4.8 2.4 2.5 0.5 4.8 4.6 0.4 0.0 3.8 0.8 2.2 0.0


Unsig. Movement Delay, s/veh


LnGrp Delay(d),s/veh 17.3 9.8 9.8 12.9 20.6 20.8 28.4 0.0 33.0 33.8 27.5 0.0


LnGrp LOS B A A B C C C A C C C


Approach Vol, veh/h 1121 725 219 166 A


Approach Delay, s/veh 13.4 20.2 32.6 29.0


Approach LOS B C C C


Timer - Assigned Phs 1 2 4 5 6 8


Phs Duration (G+Y+Rc), s 7.9 49.5 22.6 20.9 36.5 22.6


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 5.1 43.3 18.1 26.5 21.9 18.1


Max Q Clear Time (g_c+I1), s 3.4 8.7 13.1 15.0 14.1 10.7


Green Ext Time (p_c), s 0.0 3.5 0.3 1.4 2.4 0.7


Intersection Summary


HCM 6th Ctrl Delay 18.7


HCM 6th LOS B


Notes


Unsignalized Delay for [SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Volume (veh/h) 91 59 18 154 73 0 17 499 217 184 305 43


Future Volume (veh/h) 91 59 18 154 73 0 17 499 217 184 305 43


Number 7 4 14 3 8 18 5 2 12 1 6 16


Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0


Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Adj Sat Flow, veh/h/ln 1792 1792 1900 1792 1792 0 1792 1792 1900 1792 1792 1792


Adj Flow Rate, veh/h 99 64 20 167 79 0 18 542 0 200 332 47


Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Percent Heavy Veh, % 6 6 6 6 6 0 6 6 6 6 6 6


Cap, veh/h 147 113 35 215 226 0 555 1648 0 544 2108 943


Arrive On Green 0.09 0.09 0.09 0.13 0.13 0.00 0.48 0.48 0.00 0.08 0.62 0.62


Sat Flow, veh/h 1707 1311 410 1707 1792 0 962 3495 0 1707 3406 1524


Grp Volume(v), veh/h 99 0 84 167 79 0 18 542 0 200 332 47


Grp Sat Flow(s),veh/h/ln 1707 0 1720 1707 1792 0 962 1703 0 1707 1703 1524


Q Serve(g_s), s 4.5 0.0 3.8 7.6 3.2 0.0 0.8 7.8 0.0 4.4 3.3 1.0


Cycle Q Clear(g_c), s 4.5 0.0 3.8 7.6 3.2 0.0 0.8 7.8 0.0 4.4 3.3 1.0


Prop In Lane 1.00 0.24 1.00 0.00 1.00 0.00 1.00 1.00


Lane Grp Cap(c), veh/h 147 0 148 215 226 0 555 1648 0 544 2108 943


V/C Ratio(X) 0.67 0.00 0.57 0.78 0.35 0.00 0.03 0.33 0.00 0.37 0.16 0.05


Avail Cap(c_a), veh/h 384 0 387 384 403 0 555 1648 0 551 2108 943


HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00


Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00


Uniform Delay (d), s/veh 35.5 0.0 35.1 33.9 32.0 0.0 10.9 12.7 0.0 8.5 6.4 6.0


Incr Delay (d2), s/veh 5.3 0.0 3.4 5.9 0.9 0.0 0.1 0.5 0.0 0.4 0.2 0.1


Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0


%ile BackOfQ(50%),veh/ln 2.3 0.0 1.9 3.9 1.7 0.0 0.2 3.7 0.0 2.1 1.6 0.4


LnGrp Delay(d),s/veh 40.7 0.0 38.5 39.7 32.9 0.0 11.0 13.2 0.0 8.9 6.6 6.1


LnGrp LOS D D D C B B A A A


Approach Vol, veh/h 183 246 560 579


Approach Delay, s/veh 39.7 37.5 13.1 7.4


Approach LOS D D B A


Timer 1 2 3 4 5 6 7 8


Assigned Phs 1 2 4 6 8


Phs Duration (G+Y+Rc), s 10.8 43.2 11.4 54.0 14.6


Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5


Max Green Setting (Gmax), s 6.6 19.4 18.0 30.5 18.0


Max Q Clear Time (g_c+I1), s 6.4 9.8 6.5 5.3 9.6


Green Ext Time (p_c), s 0.0 4.1 0.5 6.5 0.6


Intersection Summary


HCM 2010 Ctrl Delay 17.9


HCM 2010 LOS B
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Intersection


Intersection Delay, s/veh 9.9


Intersection LOS A


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Vol, veh/h 130 117 13 13 91 59 11 13 8 56 52 65


Future Vol, veh/h 130 117 13 13 91 59 11 13 8 56 52 65


Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92


Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2


Mvmt Flow 141 127 14 14 99 64 12 14 9 61 57 71


Number of Lanes 0 1 0 0 1 0 0 1 0 0 1 0


Approach EB WB NB SB


Opposing Approach WB EB SB NB


Opposing Lanes 1 1 1 1


Conflicting Approach Left SB NB EB WB


Conflicting Lanes Left 1 1 1 1


Conflicting Approach Right NB SB WB EB


Conflicting Lanes Right 1 1 1 1


HCM Control Delay 10.7 9.1 8.6 9.6


HCM LOS B A A A


        


Lane NBLn1 EBLn1 WBLn1 SBLn1


Vol Left, % 34% 50% 8% 32%


Vol Thru, % 41% 45% 56% 30%


Vol Right, % 25% 5% 36% 38%


Sign Control Stop Stop Stop Stop


Traffic Vol by Lane 32 260 163 173


LT Vol 11 130 13 56


Through Vol 13 117 91 52


RT Vol 8 13 59 65


Lane Flow Rate 35 283 177 188


Geometry Grp 1 1 1 1


Degree of Util (X) 0.05 0.374 0.228 0.255


Departure Headway (Hd) 5.193 4.763 4.627 4.89


Convergence, Y/N Yes Yes Yes Yes


Cap 683 752 771 730


Service Time 3.273 2.817 2.686 2.952


HCM Lane V/C Ratio 0.051 0.376 0.23 0.258


HCM Control Delay 8.6 10.7 9.1 9.6


HCM Lane LOS A B A A


HCM 95th-tile Q 0.2 1.7 0.9 1
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Intersection


Int Delay, s/veh 12.7


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR


Lane Configurations


Traffic Vol, veh/h 28 683 8 27 631 11 18 11 64 43 50 18


Future Vol, veh/h 28 683 8 27 631 11 18 11 64 43 50 18


Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0


Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop


RT Channelized - - None - - None - - None - - None


Storage Length 75 - - 75 - - - - - - - -


Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -


Grade, % - 0 - - 0 - - 0 - - 0 -


Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92


Heavy Vehicles, % 6 6 6 6 6 6 2 2 2 2 2 2


Mvmt Flow 30 742 9 29 686 12 20 12 70 47 54 20


 


Major/Minor Major1 Major2 Minor1 Minor2


Conflicting Flow All 698 0 0 751 0 0 1237 1565 376 1189 1563 349


          Stage 1 - - - - - - 808 808 - 751 751 -


          Stage 2 - - - - - - 429 757 - 438 812 -


Critical Hdwy 4.22 - - 4.22 - - 7.54 6.54 6.94 7.54 6.54 6.94


Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -


Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -


Follow-up Hdwy 2.26 - - 2.26 - - 3.52 4.02 3.32 3.52 4.02 3.32


Pot Cap-1 Maneuver 868 - - 828 - - 132 110 622 143 111 647


          Stage 1 - - - - - - 341 392 - 369 416 -


          Stage 2 - - - - - - 574 414 - 567 390 -


Platoon blocked, % - - - -


Mov Cap-1 Maneuver 868 - - 828 - - 71 102 622 110 103 647


Mov Cap-2 Maneuver - - - - - - 71 102 - 110 103 -


          Stage 1 - - - - - - 329 378 - 356 401 -


          Stage 2 - - - - - - 464 400 - 471 377 -


 


Approach EB WB NB SB


HCM Control Delay, s 0.4 0.4 40.1 143.7


HCM LOS E F


 


Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1


Capacity (veh/h) 200 868 - - 828 - - 123


HCM Lane V/C Ratio 0.505 0.035 - - 0.035 - - 0.981


HCM Control Delay (s) 40.1 9.3 - - 9.5 - - 143.7


HCM Lane LOS E A - - A - - F


HCM 95th %tile Q(veh) 2.5 0.1 - - 0.1 - - 6.6
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Intersection


Int Delay, s/veh 0.9


Movement WBL WBR NBT NBR SBL SBT


Lane Configurations


Traffic Vol, veh/h 21 21 654 39 39 356


Future Vol, veh/h 21 21 654 39 39 356


Conflicting Peds, #/hr 0 0 0 0 0 0


Sign Control Stop Stop Free Free Free Free


RT Channelized - Yield - None - None


Storage Length 0 0 - - 125 -


Veh in Median Storage, # 0 - 0 - - 0


Grade, % 0 - 0 - - 0


Peak Hour Factor 92 92 92 92 92 92


Heavy Vehicles, % 2 2 6 6 6 6


Mvmt Flow 23 23 711 42 42 387


 


Major/Minor Minor1 Major1 Major2


Conflicting Flow All 1010 377 0 0 753 0


          Stage 1 732 - - - - -


          Stage 2 278 - - - - -


Critical Hdwy 6.84 6.94 - - 4.22 -


Critical Hdwy Stg 1 5.84 - - - - -


Critical Hdwy Stg 2 5.84 - - - - -


Follow-up Hdwy 3.52 3.32 - - 2.26 -


Pot Cap-1 Maneuver 236 621 - - 827 -


          Stage 1 437 - - - - -


          Stage 2 744 - - - - -


Platoon blocked, % - - -


Mov Cap-1 Maneuver 224 621 - - 827 -


Mov Cap-2 Maneuver 224 - - - - -


          Stage 1 437 - - - - -


          Stage 2 706 - - - - -


 


Approach WB NB SB


HCM Control Delay, s 17 0 0.9


HCM LOS C


 


Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT


Capacity (veh/h) - - 224 621 827 -


HCM Lane V/C Ratio - - 0.102 0.037 0.051 -


HCM Control Delay (s) - - 22.9 11 9.6 -


HCM Lane LOS - - C B A -


HCM 95th %tile Q(veh) - - 0.3 0.1 0.2 -
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Intersection: 1: Beaman St. & Magnolia Ave.


Movement EB EB EB WB WB NB SB


Directions Served L T TR T TR LTR LTR


Maximum Queue (ft) 30 92 53 29 52 30 109


Average Queue (ft) 6 40 22 16 17 17 64


95th Queue (ft) 26 98 56 38 52 39 126


Link Distance (ft) 547 547 1582 1582 649 368


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 100


Storage Blk Time (%) 0


Queuing Penalty (veh) 0


Intersection: 2: Lakeside St. & Magnolia Ave.


Movement EB EB EB WB WB WB SE NW


Directions Served L T TR L T TR LTR LTR


Maximum Queue (ft) 24 79 40 42 20 17 49 76


Average Queue (ft) 9 23 10 27 4 6 31 42


95th Queue (ft) 27 71 36 39 17 18 61 84


Link Distance (ft) 1582 1582 326 326 468 470


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 100 65


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 3: Magnolia Ave. & Kirkwood St.


Movement SE NW NW NE NE NE SW SW SW


Directions Served LTR L TR L T TR L T TR


Maximum Queue (ft) 29 52 72 29 70 30 71 54 52


Average Queue (ft) 14 35 47 6 41 17 44 11 21


95th Queue (ft) 35 57 73 25 81 39 72 46 63


Link Distance (ft) 355 304 326 326 393 393


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 50 85 85


Storage Blk Time (%) 5 4 0 0


Queuing Penalty (veh) 4 1 0 0
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Intersection: 4: Magnolia Ave. & Prosser Rd.


Movement SE SE NW NW NE NE NE SW SW SW


Directions Served L TR T R L T TR L T TR


Maximum Queue (ft) 25 66 51 72 25 118 99 45 68 55


Average Queue (ft) 19 39 24 50 20 83 78 29 18 43


95th Queue (ft) 35 81 54 83 36 126 108 42 62 61


Link Distance (ft) 352 352 393 393 572 572


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 85 160 65


Storage Blk Time (%) 0 0


Queuing Penalty (veh) 0 0


Intersection: 5: New Connector Rd./Rutledge Pk. & Magnolia Ave./Asheville Highway


Movement EB EB EB EB WB WB WB NB NB SB SB


Directions Served L L T TR L T TR L TR L T


Maximum Queue (ft) 172 180 77 89 47 177 137 50 53 50 72


Average Queue (ft) 125 144 55 64 28 133 117 28 42 22 50


95th Queue (ft) 168 183 84 89 57 189 154 54 59 54 76


Link Distance (ft) 472 472 1137 1137 300 460


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 250 250 200 150 200


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 6: Park St. & Asheville Highway


Movement EB WB NB SB


Directions Served L L LTR LTR


Maximum Queue (ft) 22 25 92 135


Average Queue (ft) 4 5 46 82


95th Queue (ft) 19 21 88 141


Link Distance (ft) 328


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 75 75


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 7: Rutledge Pk. & Knoxville Zoo Dr./I-40 EB Ramps


Movement EB EB WB WB NB NB NB SB SB SB SB


Directions Served L TR L T L T TR L T T R


Maximum Queue (ft) 129 76 128 70 18 93 93 104 98 58 9


Average Queue (ft) 64 51 83 31 4 54 58 88 47 30 3


95th Queue (ft) 147 90 135 68 16 95 101 112 96 72 9


Link Distance (ft) 288 305 483 483 583 583 583


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 150 150 240 165


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 8: Rutledge Pk. & McCalla


Movement WB SB


Directions Served L L


Maximum Queue (ft) 30 30


Average Queue (ft) 23 24


95th Queue (ft) 42 43


Link Distance (ft) 228


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 125


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 9: Dickson St./New Connector Rd. & MLK Jr. Blvd./Holston Dr.


Movement EB WB NB SB


Directions Served LTR LTR LTR LTR


Maximum Queue (ft) 74 56 31 96


Average Queue (ft) 53 45 23 53


95th Queue (ft) 76 64 43 92


Link Distance (ft) 195 300


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 17: Holston Dr. & Park St.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 20: MLK Jr. Blvd. & Prosser Rd.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Network Summary


Network wide Queuing Penalty: 6
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 2.0 14.6 0.1 27


Lakeside St. 2 3.4 32.0 0.3 35


Kirkwood St. 3 3.3 9.9 0.1 28


Prosser Rd. 4 4.5 14.9 0.1 22


10 1.7 13.5 0.1 33


New Connector Rd. 5 6.8 15.9 0.1 23


Total 21.6 100.8 0.8 29


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


10 3.2 12.5 0.1 29


Prosser Rd. 4 2.9 13.2 0.1 34


Kirkwood St. 3 2.4 10.5 0.1 31


Lakeside St. 2 1.0 10.0 0.1 27


Beaman St. 1 2.7 30.3 0.3 37


Total 12.2 76.5 0.7 33


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 2.6 22.1 0.2 38


Total 2.6 22.1 0.2 38


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.4 7.0 0.1 41


Rutledge Pk. 5 16.1 34.3 0.2 24


Total 16.6 41.3 0.3 27
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Intersection


Intersection Delay, s/veh 7.5


Intersection LOS A


Approach EB WB NB SB


Entry Lanes 2 2 1 1


Conflicting Circle Lanes 2 2 2 2


Adj Approach Flow, veh/h 429 510 101 437


Demand Flow Rate, veh/h 442 541 104 446


Vehicles Circulating, veh/h 133 292 488 436


Vehicles Exiting, veh/h 413 300 87 397


Follow-Up Headway, s 3.186 3.186 3.186 3.186


Ped Vol Crossing Leg, #/h 0 0 0 0


Ped Cap Adj 1.000 1.000 1.000 1.000


Approach Delay, s/veh 5.7 7.4 5.9 9.8


Approach LOS A A A A


Lane Left Right Left Right Left Left Bypass


Designated Moves LT TR LT TR LTR LT R


Assumed Moves L TR LT TR LTR LT R


RT Channelized Yield


Lane Util 0.507 0.493 0.470 0.530 1.000 1.000


Critical Headway, s 4.293 4.113 4.293 4.113 4.113 4.113


Entry Flow, veh/h 224 218 254 287 104 110 336


Cap Entry Lane, veh/h 1023 1029 908 921 803 833 748


Entry HV Adj Factor 0.969 0.972 0.944 0.943 0.974 0.981 0.980


Flow Entry, veh/h 217 212 240 270 101 108 329


Cap Entry, veh/h 991 1001 857 868 782 817 733


V/C Ratio 0.219 0.212 0.280 0.312 0.130 0.132 0.449


Control Delay, s/veh 5.7 5.6 7.2 7.6 5.9 5.7 11.1


LOS A A A A A A B


95th %tile Queue, veh 1 1 1 1 0 0 2
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 0.5 12.8 0.1 31


Lakeside St. 2 0.7 28.9 0.3 39


Kirkwood St. 3 0.9 7.6 0.1 36


Prosser Rd. 4 5.3 15.3 0.1 21


10 1.7 13.6 0.1 33


New Connector Rd. 5 4.7 12.0 0.1 31


Total 13.8 90.2 0.8 32


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


10 0.6 20.1 0.1 18


Prosser Rd. 4 4.9 15.4 0.1 29


Kirkwood St. 3 1.9 10.5 0.1 31


Lakeside St. 2 0.3 9.6 0.1 28


Beaman St. 1 1.8 30.1 0.3 37


Total 9.5 85.7 0.7 30


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.4 30.8 0.2 27


Total 0.4 30.8 0.2 27


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.3 7.3 0.1 40


Rutledge Pk. 5 6.7 26.0 0.2 32


Total 7.0 33.3 0.3 34
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Intersection: 1: Beaman St. & Magnolia Ave.


Movement EB EB WB WB WB NB SB


Directions Served L T L T TR LTR LTR


Maximum Queue (ft) 31 31 29 23 29 30 30


Average Queue (ft) 12 12 6 5 10 9 17


95th Queue (ft) 37 37 25 20 32 30 41


Link Distance (ft) 547 1582 1582 649 368


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 100 115


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 2: Lakeside St. & Magnolia Ave.


Movement WB


Directions Served L


Maximum Queue (ft) 24


Average Queue (ft) 5


95th Queue (ft) 20


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 65


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 3: Magnolia Ave. & Kirkwood St.


Movement SE NW NW NE SW SW SW


Directions Served LTR L TR T L T TR


Maximum Queue (ft) 29 30 56 29 28 30 50


Average Queue (ft) 6 27 35 6 6 6 15


95th Queue (ft) 25 35 52 25 24 26 48


Link Distance (ft) 355 304 326 393 393


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 50 85


Storage Blk Time (%) 1


Queuing Penalty (veh) 0
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Intersection: 4: Magnolia Ave. & Prosser Rd.


Movement SE SE NW NW NW NE NE NE SW SW SW


Directions Served L TR L T R L T TR L T TR


Maximum Queue (ft) 46 43 30 54 87 25 64 57 62 80 97


Average Queue (ft) 26 26 12 33 44 15 31 21 37 35 45


95th Queue (ft) 50 40 36 51 91 34 70 56 62 89 98


Link Distance (ft) 352 352 393 393 572 572


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 85 85 160 65


Storage Blk Time (%) 1 0 1


Queuing Penalty (veh) 0 1 1


Intersection: 5: New Connector Rd./Rutledge Pk. & Magnolia Ave./Asheville Highway


Movement EB WB NB SB SB


Directions Served LT LT LTR LT R


Maximum Queue (ft) 103 56 55 49 46


Average Queue (ft) 49 44 30 20 18


95th Queue (ft) 106 63 58 50 55


Link Distance (ft) 377 1062 229 375 375


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 6: Park St. & Asheville Highway


Movement NB SB


Directions Served LTR LTR


Maximum Queue (ft) 29 30


Average Queue (ft) 28 18


95th Queue (ft) 30 41


Link Distance (ft) 328


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 7: Rutledge Pk. & Knoxville Zoo Dr./I-40 EB Ramps


Movement EB EB WB WB NB NB NB SB SB SB SB


Directions Served L TR L TR L T TR L T T R


Maximum Queue (ft) 111 78 174 303 18 128 130 84 99 105 24


Average Queue (ft) 55 51 112 196 4 58 54 52 61 58 6


95th Queue (ft) 105 76 201 288 15 129 122 87 123 105 21


Link Distance (ft) 288 298 483 483 577 577 577


Upstream Blk Time (%) 1


Queuing Penalty (veh) 0


Storage Bay Dist (ft) 150 150 240 165


Storage Blk Time (%) 0 13


Queuing Penalty (veh) 2 12


Intersection: 8: Rutledge Pk. & McCalla


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 9: Dickson St./New Connector Rd. & MLK Jr. Blvd./Holston Dr.


Movement EB WB NB SB


Directions Served LTR LTR LTR LTR


Maximum Queue (ft) 55 54 30 56


Average Queue (ft) 39 35 29 45


95th Queue (ft) 57 51 30 64


Link Distance (ft) 194 229


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)







Queuing and Blocking Report


Roundabout Intersection 05/06/2020


2025 AM Roundabout SimTraffic Report


Storey Page 4


Intersection: 17: Holston Dr. & Park St.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 20: MLK Jr. Blvd. & Prosser Rd.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Network Summary


Network wide Queuing Penalty: 16
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Intersection


Intersection Delay, s/veh 8.8


Intersection LOS A


Approach EB WB NB SB


Entry Lanes 2 2 1 1


Conflicting Circle Lanes 2 2 2 2


Adj Approach Flow, veh/h 863 557 169 316


Demand Flow Rate, veh/h 888 591 172 323


Vehicles Circulating, veh/h 172 465 911 455


Vehicles Exiting, veh/h 414 618 149 601


Follow-Up Headway, s 3.186 3.186 3.186 3.186


Ped Vol Crossing Leg, #/h 0 0 0 0


Ped Cap Adj 1.000 1.000 1.000 1.000


Approach Delay, s/veh 8.9 9.3 10.1 7.2


Approach LOS A A B A


Lane Left Right Left Right Left Left Bypass


Designated Moves LT TR LT TR LTR LT R


Assumed Moves LT TR LT TR LTR LT R


RT Channelized Yield


Lane Util 0.470 0.530 0.470 0.530 1.000 1.000


Critical Headway, s 4.293 4.113 4.293 4.113 4.113 4.113


Entry Flow, veh/h 417 471 278 313 172 131 192


Cap Entry Lane, veh/h 993 1002 797 816 597 822 747


Entry HV Adj Factor 0.972 0.971 0.942 0.944 0.980 0.977 0.980


Flow Entry, veh/h 406 457 262 295 169 128 188


Cap Entry, veh/h 966 973 751 770 585 803 732


V/C Ratio 0.420 0.470 0.349 0.384 0.288 0.159 0.257


Control Delay, s/veh 8.5 9.3 9.1 9.5 10.1 6.1 7.9


LOS A A A A B A A


95th %tile Queue, veh 2 3 2 2 1 1 1
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Intersection: 1: Beaman St. & Magnolia Ave.


Movement EB EB NB SB


Directions Served T TR LTR LTR


Maximum Queue (ft) 69 29 30 53


Average Queue (ft) 34 6 20 36


95th Queue (ft) 84 25 39 60


Link Distance (ft) 547 547 649 368


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 2: Lakeside St. & Magnolia Ave.


Movement EB EB WB WB SE NW


Directions Served T TR L T LTR LTR


Maximum Queue (ft) 18 63 24 20 30 29


Average Queue (ft) 4 13 9 4 11 11


95th Queue (ft) 16 55 28 17 34 34


Link Distance (ft) 1582 1582 326 468 470


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 65


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 3: Magnolia Ave. & Kirkwood St.


Movement SE NW NW NE NE NE SW SW SW


Directions Served LTR L TR L T TR L T TR


Maximum Queue (ft) 51 30 31 26 52 53 28 30 52


Average Queue (ft) 24 13 29 5 36 22 16 6 22


95th Queue (ft) 52 32 31 23 70 55 38 26 55


Link Distance (ft) 355 304 326 326 393 393


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 50 85 85


Storage Blk Time (%) 0 0


Queuing Penalty (veh) 0 0
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Intersection: 4: Magnolia Ave. & Prosser Rd.


Movement SE SE NW NW NE NE NE SW SW SW


Directions Served L TR T R L T TR L T TR


Maximum Queue (ft) 47 23 27 29 25 132 71 46 51 31


Average Queue (ft) 32 13 11 29 15 62 40 28 25 25


95th Queue (ft) 61 31 32 29 34 135 80 55 62 33


Link Distance (ft) 352 352 393 393 572 572


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 85 160 65


Storage Blk Time (%) 0 0


Queuing Penalty (veh) 0 0


Intersection: 5: New Connector Rd./Rutledge Pk. & Magnolia Ave./Asheville Highway


Movement EB WB NB SB SB


Directions Served LT LT LTR LT R


Maximum Queue (ft) 48 77 91 26 46


Average Queue (ft) 28 40 52 13 9


95th Queue (ft) 65 71 110 33 39


Link Distance (ft) 377 1062 229 375 375


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 6: Park St. & Asheville Highway


Movement EB WB NB SB


Directions Served L L LTR LTR


Maximum Queue (ft) 23 47 52 30


Average Queue (ft) 13 14 33 30


95th Queue (ft) 31 44 49 30


Link Distance (ft) 328


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 75 75


Storage Blk Time (%)


Queuing Penalty (veh)







Queuing and Blocking Report


Roundabout Intersection 05/06/2020


2025 PM Roundabout SimTraffic Report


Storey Page 3


Intersection: 7: Rutledge Pk. & Knoxville Zoo Dr./I-40 EB Ramps


Movement EB EB WB WB NB NB NB SB SB SB SB


Directions Served L TR L T L T TR L T T R


Maximum Queue (ft) 87 115 66 55 18 89 49 84 36 6 4


Average Queue (ft) 47 53 50 31 4 36 31 37 27 1 2


95th Queue (ft) 86 131 63 73 15 88 61 78 43 6 5


Link Distance (ft) 288 305 483 483 583 583 583


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 150 150 240 165


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 8: Rutledge Pk. & McCalla


Movement WB SB


Directions Served L L


Maximum Queue (ft) 30 49


Average Queue (ft) 23 18


95th Queue (ft) 41 48


Link Distance (ft) 228


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 125


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 9: Dickson St./New Connector Rd. & MLK Jr. Blvd./Holston Dr.


Movement EB WB SB


Directions Served LTR LTR LTR


Maximum Queue (ft) 31 54 31


Average Queue (ft) 31 39 25


95th Queue (ft) 31 56 45


Link Distance (ft) 229


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)







Queuing and Blocking Report


Roundabout Intersection 05/06/2020


2025 PM Roundabout SimTraffic Report


Storey Page 4


Intersection: 17: Holston Dr. & Park St.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 20: MLK Jr. Blvd. & Prosser Rd.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Network Summary


Network wide Queuing Penalty: 0
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 1.2 13.5 0.1 29


Lakeside St. 2 2.1 29.2 0.3 38


Kirkwood St. 3 2.4 9.2 0.1 30


Prosser Rd. 4 3.4 13.7 0.1 23


10 1.5 13.1 0.1 34


New Connector Rd. 5 5.4 12.9 0.1 29


Total 15.9 91.6 0.8 32


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


10 0.7 19.3 0.1 19


Prosser Rd. 4 2.4 13.1 0.1 34


Kirkwood St. 3 1.8 9.9 0.1 32


Lakeside St. 2 0.2 9.1 0.1 30


Beaman St. 1 1.2 29.1 0.3 39


Total 6.3 80.5 0.7 31


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.7 28.0 0.2 30


Total 0.7 28.0 0.2 30


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.4 7.3 0.1 39


Rutledge Pk. 5 6.7 25.6 0.2 32


Total 7.1 32.9 0.3 34
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Intersection


Intersection Delay, s/veh 10.4


Intersection LOS B


Approach EB WB NB SB


Entry Lanes 2 2 1 1


Conflicting Circle Lanes 2 2 2 2


Adj Approach Flow, veh/h 558 661 132 569


Demand Flow Rate, veh/h 574 701 135 580


Vehicles Circulating, veh/h 174 379 635 565


Vehicles Exiting, veh/h 535 391 113 515


Follow-Up Headway, s 3.186 3.186 3.186 3.186


Ped Vol Crossing Leg, #/h 0 0 0 0


Ped Cap Adj 1.000 1.000 1.000 1.000


Approach Delay, s/veh 6.7 9.5 7.2 15.9


Approach LOS A A A C


Lane Left Right Left Right Left Left Bypass


Designated Moves LT TR LT TR LTR LT R


Assumed Moves L TR LT TR LTR LT R


RT Channelized Yield


Lane Util 0.507 0.493 0.469 0.531 1.000 1.000


Critical Headway, s 4.293 4.113 4.293 4.113 4.113 4.113


Entry Flow, veh/h 291 283 329 372 135 144 436


Cap Entry Lane, veh/h 992 1000 850 867 724 761 662


Entry HV Adj Factor 0.973 0.972 0.944 0.942 0.978 0.983 0.980


Flow Entry, veh/h 283 275 311 350 132 142 427


Cap Entry, veh/h 964 972 803 816 709 748 649


V/C Ratio 0.293 0.283 0.387 0.429 0.186 0.189 0.658


Control Delay, s/veh 6.7 6.6 9.2 9.8 7.2 6.9 18.9


LOS A A A A A A C


95th %tile Queue, veh 1 1 2 2 1 1 5
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Intersection: 1: Beaman St. & Magnolia Ave.


Movement EB WB WB NB SB


Directions Served TR T TR LTR LTR


Maximum Queue (ft) 30 31 53 30 53


Average Queue (ft) 6 6 15 6 29


95th Queue (ft) 26 27 50 26 68


Link Distance (ft) 547 1582 1582 649 368


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 2: Lakeside St. & Magnolia Ave.


Movement WB


Directions Served L


Maximum Queue (ft) 23


Average Queue (ft) 11


95th Queue (ft) 27


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 65


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 3: Magnolia Ave. & Kirkwood St.


Movement SE NW NW NE NE SW SW SW


Directions Served LTR L TR T TR L T TR


Maximum Queue (ft) 29 45 52 29 29 71 22 29


Average Queue (ft) 17 22 29 11 6 39 4 11


95th Queue (ft) 40 54 51 32 25 85 19 32


Link Distance (ft) 355 304 326 326 393 393


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 50 85


Storage Blk Time (%) 8 1 0


Queuing Penalty (veh) 6 0 1
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Intersection: 4: Magnolia Ave. & Prosser Rd.


Movement SE SE NW NW NE NE NE SW SW SW


Directions Served L TR T R L T TR L T TR


Maximum Queue (ft) 69 88 73 52 25 72 52 88 109 96


Average Queue (ft) 26 40 26 38 15 39 28 37 65 77


95th Queue (ft) 64 82 70 56 35 84 55 85 119 111


Link Distance (ft) 352 352 393 393 572 572


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 85 160 65


Storage Blk Time (%) 0 7


Queuing Penalty (veh) 0 8


Intersection: 5: New Connector Rd./Rutledge Pk. & Magnolia Ave./Asheville Highway


Movement EB WB NB SB SB


Directions Served LT LT LTR LT R


Maximum Queue (ft) 48 93 33 90 58


Average Queue (ft) 18 52 19 47 39


95th Queue (ft) 47 89 44 99 72


Link Distance (ft) 377 1062 229 375 375


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 6: Park St. & Asheville Highway


Movement EB WB NB SB


Directions Served L L LTR LTR


Maximum Queue (ft) 22 23 29 49


Average Queue (ft) 7 5 23 32


95th Queue (ft) 21 19 41 47


Link Distance (ft) 328


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 75 75


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 7: Rutledge Pk. & Knoxville Zoo Dr./I-40 EB Ramps


Movement EB EB WB WB NB NB NB SB SB SB SB


Directions Served L TR L TR L T TR L T T R


Maximum Queue (ft) 132 72 174 332 15 210 244 145 164 155 24


Average Queue (ft) 97 42 148 289 4 149 144 117 102 114 6


95th Queue (ft) 148 71 234 361 14 206 251 144 170 162 21


Link Distance (ft) 288 298 483 483 577 577 577


Upstream Blk Time (%) 24


Queuing Penalty (veh) 0


Storage Bay Dist (ft) 150 150 240 165


Storage Blk Time (%) 0 0 36 0 3


Queuing Penalty (veh) 0 0 42 0 6


Intersection: 8: Rutledge Pk. & McCalla


Movement WB


Directions Served L


Maximum Queue (ft) 30


Average Queue (ft) 6


95th Queue (ft) 26


Link Distance (ft) 228


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 9: Dickson St./New Connector Rd. & MLK Jr. Blvd./Holston Dr.


Movement EB WB NB SB


Directions Served LTR LTR LTR LTR


Maximum Queue (ft) 68 54 30 31


Average Queue (ft) 48 40 23 31


95th Queue (ft) 72 58 43 31


Link Distance (ft) 194 229


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 0.5 13.0 0.1 31


Lakeside St. 2 0.9 27.9 0.3 40


Kirkwood St. 3 1.6 8.3 0.1 33


Prosser Rd. 4 4.2 14.3 0.1 22


10 1.5 13.4 0.1 33


New Connector Rd. 5 4.3 11.6 0.1 32


Total 12.9 88.5 0.8 33


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


10 1.2 20.4 0.1 18


Prosser Rd. 4 5.3 15.9 0.1 28


Kirkwood St. 3 2.5 10.9 0.1 30


Lakeside St. 2 0.2 9.5 0.1 29


Beaman St. 1 1.8 29.6 0.3 38


Total 11.1 86.2 0.7 29


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.2 28.7 0.2 29


Total 0.2 28.7 0.2 29


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.4 7.3 0.1 40


Rutledge Pk. 5 7.3 26.2 0.2 32


Total 7.7 33.4 0.3 33
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Intersection: 17: Holston Dr. & Park St.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 20: MLK Jr. Blvd. & Prosser Rd.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Network Summary


Network wide Queuing Penalty: 63
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Intersection


Intersection Delay, s/veh 12.6


Intersection LOS B


Approach EB WB NB SB


Entry Lanes 2 2 1 1


Conflicting Circle Lanes 2 2 2 2


Adj Approach Flow, veh/h 1121 725 219 409


Demand Flow Rate, veh/h 1154 768 223 418


Vehicles Circulating, veh/h 224 605 1184 592


Vehicles Exiting, veh/h 538 802 194 781


Follow-Up Headway, s 3.186 3.186 3.186 3.186


Ped Vol Crossing Leg, #/h 0 0 0 0


Ped Cap Adj 1.000 1.000 1.000 1.000


Approach Delay, s/veh 12.6 13.6 15.7 9.4


Approach LOS B B C A


Lane Left Right Left Right Left Left Bypass


Designated Moves LT TR LT TR LTR LT R


Assumed Moves LT TR LT TR LTR LT R


RT Channelized Yield


Lane Util 0.470 0.530 0.470 0.530 1.000 1.000


Critical Headway, s 4.293 4.113 4.293 4.113 4.113 4.113


Entry Flow, veh/h 542 612 361 407 223 170 248


Cap Entry Lane, veh/h 955 966 718 740 493 747 660


Entry HV Adj Factor 0.972 0.971 0.943 0.944 0.984 0.979 0.980


Flow Entry, veh/h 527 594 341 384 219 166 243


Cap Entry, veh/h 928 938 677 698 485 731 647


V/C Ratio 0.567 0.634 0.503 0.550 0.452 0.228 0.376


Control Delay, s/veh 11.7 13.4 13.1 14.0 15.7 7.5 10.8


LOS B B B B C A B


95th %tile Queue, veh 4 5 3 3 2 1 2
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Intersection: 1: Beaman St. & Magnolia Ave.


Movement EB EB WB WB NB SB


Directions Served T TR T TR LTR LTR


Maximum Queue (ft) 128 96 73 98 31 74


Average Queue (ft) 87 40 15 25 28 50


95th Queue (ft) 166 100 63 87 37 88


Link Distance (ft) 547 547 1582 1582 649 368


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%) 3


Queuing Penalty (veh) 0


Intersection: 2: Lakeside St. & Magnolia Ave.


Movement EB EB EB WB WB WB SE NW


Directions Served L T TR L T TR LTR LTR


Maximum Queue (ft) 24 40 18 40 42 85 54 29


Average Queue (ft) 9 16 5 22 19 36 35 29


95th Queue (ft) 28 41 18 43 41 82 59 29


Link Distance (ft) 1582 1582 326 326 468 470


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 100 65


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 3: Magnolia Ave. & Kirkwood St.


Movement SE NW NW NE NE SW SW


Directions Served LTR L TR T TR L TR


Maximum Queue (ft) 92 30 55 74 77 28 51


Average Queue (ft) 18 6 40 27 21 16 10


95th Queue (ft) 79 26 59 72 71 39 44


Link Distance (ft) 355 304 326 326 393


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 50 85


Storage Blk Time (%) 0 5 0


Queuing Penalty (veh) 0 2 0
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Intersection: 4: Magnolia Ave. & Prosser Rd.


Movement SE SE NW NW NW NE NE NE SW SW SW


Directions Served L TR L T R L T TR L T TR


Maximum Queue (ft) 33 45 30 29 49 49 116 97 42 53 74


Average Queue (ft) 24 19 6 26 27 25 85 69 28 36 56


95th Queue (ft) 35 45 26 34 53 50 127 98 40 69 71


Link Distance (ft) 352 352 393 393 572 572


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 85 85 160 65


Storage Blk Time (%) 0


Queuing Penalty (veh) 0


Intersection: 5: New Connector Rd./Rutledge Pk. & Magnolia Ave./Asheville Highway


Movement EB WB NB SB SB


Directions Served LT LT LTR LT R


Maximum Queue (ft) 83 92 76 27 46


Average Queue (ft) 57 63 49 26 27


95th Queue (ft) 92 100 76 27 64


Link Distance (ft) 377 1062 229 375 375


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 6: Park St. & Asheville Highway


Movement EB WB NB SB


Directions Served L L LTR LTR


Maximum Queue (ft) 26 23 53 79


Average Queue (ft) 15 14 37 55


95th Queue (ft) 34 32 56 87


Link Distance (ft) 328


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 75 75


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 7: Rutledge Pk. & Knoxville Zoo Dr./I-40 EB Ramps


Movement EB EB WB WB NB NB NB SB SB SB SB


Directions Served L TR L T L T TR L T T R


Maximum Queue (ft) 70 88 110 88 18 120 134 145 39 54 2


Average Queue (ft) 48 61 93 33 7 86 72 76 17 29 0


95th Queue (ft) 78 93 119 82 22 129 134 152 38 55 2


Link Distance (ft) 288 305 483 483 583 583 583


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 150 150 240 165


Storage Blk Time (%) 0


Queuing Penalty (veh) 0


Intersection: 8: Rutledge Pk. & McCalla


Movement WB SB


Directions Served L L


Maximum Queue (ft) 30 30


Average Queue (ft) 18 6


95th Queue (ft) 41 26


Link Distance (ft) 228


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft) 125


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 9: Dickson St./New Connector Rd. & MLK Jr. Blvd./Holston Dr.


Movement EB WB NB SB


Directions Served LTR LTR LTR LTR


Maximum Queue (ft) 58 55 30 56


Average Queue (ft) 55 40 24 40


95th Queue (ft) 58 60 44 60


Link Distance (ft) 194 229


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)
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Intersection: 17: Holston Dr. & Park St.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Intersection: 20: MLK Jr. Blvd. & Prosser Rd.


Movement


Directions Served


Maximum Queue (ft)


Average Queue (ft)


95th Queue (ft)


Link Distance (ft)


Upstream Blk Time (%)


Queuing Penalty (veh)


Storage Bay Dist (ft)


Storage Blk Time (%)


Queuing Penalty (veh)


Network Summary


Network wide Queuing Penalty: 2
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Arterial Level of Service: EB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Beaman St. 1 3.0 15.5 0.1 26


Lakeside St. 2 3.7 32.0 0.3 35


Kirkwood St. 3 2.5 9.1 0.1 30


Prosser Rd. 4 4.8 14.9 0.1 22


10 1.7 13.7 0.1 33


New Connector Rd. 5 6.2 13.8 0.1 27


Total 21.9 99.0 0.8 30


Arterial Level of Service: WB Magnolia Ave.


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


10 0.9 19.3 0.1 19


Prosser Rd. 4 3.8 14.4 0.1 31


Kirkwood St. 3 2.1 10.3 0.1 31


Lakeside St. 2 1.9 11.0 0.1 25


Beaman St. 1 3.1 30.5 0.3 37


Total 11.8 85.5 0.7 30


Arterial Level of Service: EB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.8 28.7 0.2 29


Total 0.8 28.7 0.2 29


Arterial Level of Service: WB Asheville Highway


Delay Travel Dist Arterial


Cross Street Node (s/veh) time (s) (mi) Speed


Park St. 6 0.6 7.3 0.1 39


Rutledge Pk. 5 8.1 26.1 0.2 32


Total 8.6 33.4 0.3 33
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Asheville Hwy Interchange Comments 


 


Comment #1 


-Please include a remedy for the half mile or so of Asheville Highway just north of the 


study area. When I travel west toward the central city, this is the most dangerous part of 


my journey. People cross on foot, sometimes gesturing to me and other drivers in 


contempt for the hazard - occasionally even intentionally stopping in front of vehicles so 


as to look closely in the eyes of drivers to provide a sneer. Also, vehicles parked at 


stores on the north side of Asheville Highway will back out without regard for oncoming 


traffic. Beer and other delivery trucks often stick out, creating a dangerous situation. 


Because of my experience, I drive extra slowly down the middle of the two lanes to 


protect myself from pedestrians and backing vehicles. In anticipation of bearing to the 


right to access Rutledge Pike with intent of getting onto I40 westbound, I then have to 


take quick action to get from the middle of the two lanes to the right lane...to get to the 


Rutledge Pike onramp. This may involve cutting other vehicles off, but it is a skill I have 


developed over the years in order to make it safely through the half-mile of horror. 


So far, I have always made it safely. I figure that if I make it past this stretch of doom, 


then the rest of my journey will be easy, peaceful and safe. Yes, even I40 westbound to 


town is tranquil in comparison.  


 


The comment is noted. The referenced location is east of our study area and outside the scope of our 


study. Signalizing Park Street at the far eastern terminus of our study, which is included in the interim 


improvements, should help with the pedestrian concerns. There are no safe pedestrian crossings along 


the referenced section of Asheville Highway. Therefore, pedestrians have no option but to cross 


wherever they can. The goal is to promote pedestrian crossings at a signalized Park Street, reducing the 


jaywalking concerns noted by the commenter. Access management is a problem in the referenced 


segment of Asheville Highway and should be addressed, especially if the City plans to continue its 


streetscape projects east of Rutledge Pike. 


 


Comment #2 


-Thank you for the opportunity to review the proposed design to realign the intersection 


of Rutledge Pike and Asheville Highway. 


This is a great project in so many ways: safety, efficiency, modality, and aesthetic 


improvements.  It will also be a great asset to the long term planning for our Burlington 


downtown. 







I only have a few comments, many of which I am sure are already in your more detailed 


plans. 


• Align Hardee’s access with Speedway access on MLK 


• Improve or block Speedway access on Dickinson Drive 


• Landscape extension to MLK with low bushes and provide street lighting.  This is 


the transition to Burlington.  Include entrance sign for Burlington at MLK intersection 


• Plant trees in proposed center median.  Landscape each side of proposed 


sidewalks with perennials and low bushes.  Design/landscape the new Rutledge 


Pike/Asheville Highway intersection to create a Place Statement.  Consider public art 


such as sculpture, banner(s), or sidewalk art at this interchange. 


• Expand the purchase of the Brown Family Trust as a first step in implementing 


the public space/stage development as shown on the Burlington Plan.  


I wish you success in implementing this proposal.  The hard part is coming up! 


 


I will ask our designers to look at realigning the Hardees driveway with Speedway Drive. However, we 


believe concern was expressed by a resident during our engagement activities with aligning this 


driveway with the neighborhood entrance as it may increase traffic flow into the neighborhood. It may 


be that this topic should be discussed with the Speedway Neighborhood Association. I don’t believe 


Gresham Smith will have an opinion on this either way. Blocking Speedway’s access to Dickinson Drive 


would be a City decision. Landscaping will be a recommendation in the report, but no specific details 


were planned at this time. I assume the City would develop an agreement with TDOT for permission to 


plant and maintain landscaping along the State Routes. Landscaping, signage, public art, and lighting 


along MLK would be a City decision. Gresham Smith can add text recommending these elements to the 


report at the City’s direction. Specifics should be kept at a minimum as TDOT is the primary audience for 


this report to gain acceptance of the intersection improvement. 


Comment #3 


-The Town Hall East Board supports the proposal to realign the intersection of Asheville 


Highway and Rutledge Pike as a signalized intersection with accompanying right-of-way 
and secondary road improvements as shown in the East Knoxville Interchange report. 
We request that a significant amount of landscaping be included within all rights-of-way 
including trees in the highway median.  Please directly contact Town Hall East 
Neighborhood Association as the proposal is further developed.  We represent a large 
neighborhood. 
 
PS  Thanks Eden, Michelle, and others for staffing and supporting the Office of 
Neighborhoods.  Your creative ideas in furthering neighborhood strength and patience 
is appreciated by every neighborhood I’ve met. 
 







The comment is noted. 


 


Comment #4 
How about the City retract their last public release where "everyone agrees that a 


signaled intersection is best"? "Everyone" doesn't agree a signalized intersection is 


best. It's simply cheapest. And the East side only gets the cheapest. It's what we got in 


the Magnolia Corridor, and it's what we got with Caswell Park (that's never been 


finished, by the way). SAFETY was the second most priority after a connection with east 


bound Asheville Hwy, according to the report. Why is it then that the signalized 


intersection, which has the WORST safety score, was chosen as the best solution? IT 


IS THE CHEAPEST. 


The City's actions make clear that they are not ready to give up their generational 


systemic racism and red-lining no matter how many words spew forth from their two-


sided mouths. If the City were serious about making amends for the sins of the past, 


this would be treated the same as projects on the west side. Hell, we might even get 


spitting frogs for a fountain in the center of the round about. But the City's words will far 


eclipse their actions as usual and the same-old-same-old systemic racism and red-lining 


will continue as usual. 


It's been sold as a round about for more than 10 years in all the planning documents. In 


the absolute and almighty words of both Bill Lyons and Gerald Green, "It's been that 


way for years and no one has spoken against it so you've had your chance to change 


it." 


- The Office of Neighborhoods - Yes, the old plan was to create a 


roundabout in that area. About a year ago, there were 7 stakeholder meetings 


to see if folks still wanted that. At that time, the consultants heard from those 


stakeholders that a signalized intersection would be better than a roundabout 


because it would slow down traffic, bring people back into Burlington, and be 


safer for pedestrians/bicyclists. There was also talk that maybe the extra land 


that would not be needed for the roundabout might be requested from TDOT 


as a park. With this new information/plan, the City is asking for community 


input. We appreciate your comments on this. 


 


- The consultant’s report VERY clearly says the signalized intersection 


has a safety rating that is more dangerous than a round about. The 


“stakeholder” meeting (attendance by invitation only) that did have 


negative round about views in the comments recorded had less than 


seven non-City officials attending and represented THREE businesses 


in located outside the subject study area. 


 







Yet again, this is the City foisting the lowest quality and cheapest 


option on East Knoxville and there is simply no way to justify it without 


outright lying. 


 


The comment is noted and understood- a roundabout has been promoted at this location for 10 years. 


However, the inclusion of a roundabout was previously made from an aesthetic perspective. This is the 


first review from a traffic engineering and public engagement perspective. A signalized intersection 


represents a $10+ million investment in the community that would be landscaped and include shared-


use paths for pedestrians and bicyclists. If it was noted that everyone agrees a signalized intersection is 


best, then that statement was made in error. However, during public and stakeholder engagement 


activities, a signalized intersection did have the most support. The input ranged from generic 


preference, concern with this potentially being the first multilane roundabout in Knoxville without many 


single-lane roundabouts for the public to get acclimated to, to issues such as: 


1. A multilane roundabout would be more difficult to manage traffic during large events at 


Chilhowee Park than a traditional intersection that police officers can control with a “pickle”.  


2. A roundabout would prove challenging for large semis and firetrucks’ turning movements. These 


vehicles are a concern for TDOT and first responders due to Magnolia Avenue/ Asheville 


Highway’s role in the State Transportation System as an alternate route for I-40. The 


intersection’s proximity to I-40 compounds these concerns. The location is an intersection of 


State Routes. 


3. Residents desire the excess ROW to be used for greenspace. A signalized intersection will 


require less space than a roundabout. 


4. However, one of the more convincing reasons for preferring a signalized intersection were 


concerns with pedestrian crossings at multilane roundabouts. 


From National Cooperative Highway Research Program (NCHRP) Report 672 


Roundabouts an Informational Guide, Section 2.3.1: 


Crossing at multilane roundabouts is more difficult for all pedestrians, but especially 


for the more vulnerable users described above. Multilane roundabouts have longer 


crossing distances and pedestrians need assurance that all lanes are free of moving 


traffic before they can cross the street. Recent research indicates that two to three 


times more motorists do not yield to pedestrians at multilane roundabouts than at 


single-lane roundabouts (3). In addition, pedestrians are faced with the potential 


for multiple-threat crashes when the driver in the first lane stops to yield to a 


pedestrian, blocking the sight lines between the pedestrian and any vehicles in the 


next lane. If neither the driver in the next lane nor the pedestrian sees the other 


user in time to take evasive action, a crash can occur in the second lane. 


From NCHRP Report 672 Section 2.3.2: 


Pedestrians who are blind or have low vision have several areas of difficulty when 


crossing a roundabout. It is expected that a pedestrian with vision impairments who 


has good travel skills should be able to arrive at an unfamiliar intersection and cross 







it without special intersection-specific training. For pedestrians with vision 


impairments, roundabouts pose problems at several locations throughout the 


crossing experience 


From the United States Access Board’s Public ROW Accessibility Guidelines: 


Advisory R306.3 Roundabouts. Pedestrian street crossings at roundabouts can be 


difficult for pedestrians who are blind or have low vision to identify because the 


crossings are located off to the side of the pedestrian circulation path around the 


street or highway. The continuous traffic flow at roundabouts removes many of the 


audible cues that pedestrians who are blind use to navigate pedestrian street 


crossings. Water fountains and other features that produce background noise 


should not be placed in the middle island of a roundabout because pedestrians who 


are blind use auditory cues to help detect gaps in traffic. Multi-lane pedestrian 


street crossings at roundabouts involve an increased risk of pedestrian exposure to 


accident. 


 


R306.3.2 Pedestrian Activated Signals. At roundabouts with multi-lane pedestrian 


street crossings, a pedestrian activated signal complying with R209 shall be 


provided for each multi-lane segment of each pedestrian street crossing, including 


the splitter island. Signals shall clearly identify which pedestrian street crossing 


segment the signal serves. 


Lastly, the need to service large trucks (as a requirement by TDOT on these State 


Routes) would require the entry deflections into and out of the roundabout to have 


less of a curve than desirable to slow traffic to safer speeds for pedestrians 


entering and exiting the roundabout. 


Treatments such as signalizing the approaches to the roundabout could remedy pedestrian 


crossing concerns but may not be more desirable than a traditional signalized intersection. 


From a design perspective, this location does provide some design challenges for the internal 


circulating roadway. This is because the eastbound left turn to northbound Rutledge Pike is a 


heavy move. This requires the eastbound exit to Asheville Highway to be marked as a single 


lane exit to reduce the risk of sideswipe crashes in the roundabout. This should function fine, 


but does add complexity to what would be the first multilane roundabout in Knoxville. 


Lastly, roundabouts have better safety characteristics from a motor-vehicle perspective. This is 


especially true concerning single-lane roundabouts. Multilane roundabouts generally have 


more crashes than single-lane roundabouts. The Crash Modification Clearinghouse CMF ID 


4926 indicates a multilane roundabout would have 6.2% more crashes than a non-roundabout 


intersection. The study does not specify what the percent reduction would be comparing a 


signalized intersection to a multilane roundabout, but does note “Two-way stop controlled 


intersection conversion to a roundabout had the highest safety benefit compared to all-way 


stop controlled and signalized intersections.” So the percent reduction is likely worse for 







comparing a signalized intersection to a multi-lane roundabout. However, A multilane 


roundabout would be expected have much better reduction in injury and fatal crashes. 


But these studies are typically motor-vehicle related. Pedestrians and cyclists are more 


vulnerable users of the roadway system. Public engagement and sources listed above express 


concern with the multi-lane roundabout for pedestrian crossings. A noted goal of the 


community is to make Burlington a more walkable area. 


 


Comment #5 
ROUND-ABOUT  


The comment is noted. Please refer to response to comment #4. 
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COST ESTIMATE SUMMARY
Route:


Project Type of Work:
County:
Length: 0.69 Miles
Date:
Estimate Type:


DESCRIPTION LOCAL STATE FEDERAL TOTAL
0% 0% 0%


Construction Items
$0 $0 $0 $1,070,000
$0 $0 $0 $1,530,000
$0 $0 $0 $0
$0 $0 $0 $532,000
$0 $0 $0 $588,000
$0 $0 $0 $81,600
$0 $0 $0 $0
$0 $0 $0 $250,000
$0 $0 $0 $0
$0 $0 $0 $1,300,000
$0 $0 $0 $0
$0 $0 $0 $11,200
$0 $0 $0 $0
$0 $0 $0 $47,900
$0 $0 $0 $5,400
$0 $0 $0 $13,600
$0 $0 $0 $108,000


Mobilization 5% $0 $0 $0 $277,000
Other Items 10% $0 $0 $0 $581,000
Const. Contingency 30% $0 $0 $0 $1,890,000
  Const. Eng. & Inspec. 10% $0 $0 $0 $829,000


$0 $0 $0 $9,110,000
Interchanges & Unique Intersections


Roundabouts $0 $0 $0 $0
Interchanges $0 $0 $0 $0


Right-of-Way & Utilties LOCAL STATE FEDERAL TOTAL
0% 0% 0%


   Right-of-Way $0 $0 $0 $313,000
   Utilities $0 $0 $0 $750,000
Preliminary & Construction Engineering and Inspection


  Prelim. Eng. 9% $0 $0 $0 $847,000


$0 $0 $0  $                    11,000,000 


   Construction Estimate


Asphalt Paving


Rip-Rap or Slope Protection


Clearing and Grubbing
Seeding & Sodding


Appurtenances


Fencing
Signalization & Lighting


Concrete Pavement
Drainage


Railroad Crossing


US 11


Total Project Cost (2018)


Earthwork


May 10, 2022


Removal Items


Structures


Guardrail 


Maintenance of Traffic


Magnolia Avenue / Rutledge Pike / Asheville Hwy Interchange


Pavement Markings 


Description:


Signing 


Intersection Improvements and Signals
Knox 


Concept







PAY ITEM SUMMARY
Statewide


UNIT COST


 <-- Unit Cost Trends with 
Quantities 


Pavment Removal
202-03.01 REMOVAL OF ASPHALT PAVEMENT SY 31333 31333 33.89$                              1,061,886.67$                             
202-03.02 REMOVAL OF RIGID PAVEMENT CY 617 617 14.81$                              9,141.98$                                     


PAVEMENT REMOVAL TOTAL (ROUNDED) 1,071,100$                                  


Asphalt Roads
303-01 MINERAL AGGREGATE, TYPE A BASE, GRADING D TON 20506 20506 22.58$                              463,002.13$                                


307-02.01 ASPHALT CONCRETE MIX (PG70-22) (BPMB-HM) GRADING A TON 3995 3995 99.41$                              397,133.38$                                
307-01.21 AGGREGATE (BPMB-HM) GRADING A-S MIX TON 2566 2566 97.57$                              250,341.52$                                
307-02.08 ASPHALT CONCRETE MIX (PG70-22) (BPMB-HM) GRADING B-M2 TON 2259 2259 99.60$                              224,997.56$                                


402-01 BITUMINOUS MATERIAL FOR PRIME COAT (PC) TON 28 28 570.81$                           15,807.85$                                  
402-02 AGGREGATE FOR COVER MATERIAL (PC) TON 100 100 46.58$                              4,656.32$                                     
403-01 BITUMINOUS MATERIAL FOR TACK COAT (TC) TON 18 18 657.80$                           11,954.76$                                  


411-02.10 ACS MIX(PG70-22) GRADING D TON 1437 1437 109.55$                           157,408.12$                                
PAVING TOTAL (ROUNDED) 1,525,400$                                  


Concrete Roads
CONCRETE RAMPS AND ROADWAYS TOTAL (ROUNDED) -$                                              


Drainage
607-05.02 24" CONCRETE PIPE CULVERT (CLASS III) LF 5081 5081 75.01$                              381,141.80$                                
611-12.02 CATCH BASINS, TYPE 12, > 4' - 8' DEPTH EA 12 12 4,082.39$                        49,809.09$                                  
611-14.02 CATCH BASINS, TYPE 14, > 4' - 8' DEPTH EA 6 6 6,847.88$                        41,761.10$                                  
611-42.02 CATCH BASINS, TYPE 42, > 4' - 8' DEPTH EA 3 3 5,435.85$                        15,068.18$                                  


710-02 Aggregate Underdrains (with pipe) LF 7318 7318 6.07$                                44,420.75$                                  
DRAINAGE TOTAL (ROUNDED) 532,300$                                     


Appurtenances
701-01.01 CONCRETE SIDEWALK (4 ") SF 34742 10422.72 45165 7.97$                                359,966.01$                                


702-03 CONCRETE COMBINED CURB & GUTTER CY 527 527 432.38$                           227,759.33$                                
ROADWAY AND PAVEMENT APPURTENANCES TOTAL (ROUNDED) 587,800$                                     


Earthwork & Mineral
105-01 CONSTRUCTION STAKES, LINES AND GRADES LS 1 1 67,387.50$                      67,387.50$                                  
203-01 ROAD & DRAINAGE EXCAVATION (UNCLASSIFIED) CY 79651 79651 10.21$                              813,391.21$                                


203-02.01 BORROW EXCAVATION (GRADED SOLID ROCK) TON 6628 6628 32.33$                              214,276.69$                                
203-03 BORROW EXCAVATION (UNCLASSIFIED) CY 17889 17889 11.62$                              207,958.49$                                


EARTHWORK & MINERAL TOTAL (ROUNDED) 1,303,100$                                  


Structures
N/A Removal of Bridge SF 4080 4080 20.00$                              81,600.00$                                  


STRUCTURES TOTAL (ROUNDED) 81,600$                                        


Interchanges and Unique Intersections
INTERCHANGES AND UNIQUE INTERSECTIONS TOTAL (ROUNDED) -$                                              


Lighting & Signalization
N/A Traffic Signal EA 1 1 250,000.00$                    250,000.00$                                


LIGHTING & SIGNALIZATION TOTAL (ROUNDED) 250,000$                                     


Guardrail
705-06.01 W Beam GR (Type 2) Mash TL3 LF 2012 2012.472 20.07$                              40,390.31$                                  
705-06.20 Tangent Energy Absorbing Term Mash TL-3 EA 2 2 2,626.00$                        5,252.00$                                     
705-04.09 EARTH PAD FOR TYPE 38 GR END TREATMENT EA 2 2 1,122.29$                        2,244.58$                                     


GUARDRAIL TOTAL (ROUNDED) 47,900$                                        


TOTAL COSTTDOT PAY ITEM TDOT DESCRIPTION UNIT


TOOL QUANTITIES + 
ADDITIONAL 
QUANTITIESADDITIONAL QUANTITIESTOOL QUANTITIES







PAY ITEM SUMMARY
Seeding and Sodding


801-01 SEEDING (WITH MULCH) UNIT 195 195 27.26$                              5,309.68$                                     
801-01.07 TEMPORARY SEEDING (WITH MULCH) UNIT 146 146 22.31$                              3,259.14$                                     


801-02 SEEDING (WITHOUT MULCH) UNIT 146 146 17.70$                              2,585.69$                                     
SODDING TOTAL (ROUNDED) 11,200$                                        


Maintenace of Traffic
N/A Traffic Control LS 1 1 102,351.66$                                


712-02.02 INTERCONNECTED PORTABLE BARRIER RAIL LF 183 183 30.18$                              5,521.49$                                     
MAINTENANCE OF TRAFFIC TOTAL (ROUNDED) 107,900$                                     


Signs
Not Listed Signs (Construction) LS 1 1 -$                                  5,400$                                          


SIGNING TOTAL (ROUNDED) 5,400$                                          


Pavement Markings
716-13.06 Spray Thermo P.M. (40 mil 4") LM 8.2 8.2 1,654.23$                        13,566.65$                                  


PAVEMENT MARKINGS TOTAL (ROUNDED) 13,600$                                        


Fencing
-$                                              


Rip-Rap
RIP-RAP & SLOPE PROTECTION TOTAL (ROUNDED) -$                                              


Clearing and Grubing
CLEAR AND GRUBBING TOTAL (ROUNDED) -$                                              


Railroad At-Grade Crossing
RAILROAD CROSSING OR SEPARATION TOTAL (ROUNDED) -$                                              


Utilties
UTILITIES TOTAL (ROUNDED) 750,000.00$                                


Right-of-Way
N/A Right-of-Way LS 1 1 312,709.09$                    312,709.09$                                


RIGHT-OF-WAY TOTAL (ROUNDED) 312,800.00$                                


FENCE TOTAL (ROUNDED)







PIN Project Type of Work Preliminary Engineering: Right-of-Way: Utilities: Construction: Total Project Cost (2018):


111111.00 ction Improvements and 847,000$                                  313,000$                   750,000$                          9,110,000$               11,000,000$                                


Report Type: Technical Report
No. of Years Year Preliminary Engineering: Right-of-Way: Utilities: Construction: Total Inflated Project Cost


5 2027 1,080,000$                               399,000$                   957,000$                          11,600,000$             14,000,000$                                
10 2032 1,380,000$                               510,000$                   1,220,000$                      14,800,000$             17,900,000$                                


Inflation Rate: 5.00%
INFLATION INPUTS


COST ESTIMATE SUMMARY (2018)


INFLATED COST ESTIMATE SUMMARY






