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EXECUTIVE SUMMARY  
This Technical Study evaluates the Town of Greeneville’s traffic signal system, providing 
recommendations for signal operational and timing improvements and establishes a communications 
master plan. The signal system review and evaluation inventoried Greeneville’s signals and assessed 
current operations, identified operational deficiencies, and provided recommendations for improved 
signal operations. The evaluation included a review of the signalized intersection crash history, signal 
timing, and the intersection’s capacity and levels of service.  

The Town of Greeneville currently has 33 traffic signals with interconnect limited to the downtown and 
Tusculum Boulevard signals and a few outlying locations where the signal proximity required some 
coordination for acceptable operations. The Town’s signals have primarily Peak 3000 and 3000E 
controllers, a few Eagle (Siemens) controllers, and a few newer Peak ATC (Advanced Traffic Control) 
controllers. 

The Greeneville signals have two systems with twisted pair (copper) interconnect for the downtown 
area and Tusculum Boulevard. Four outlying signals also have interconnect using twisted pair cable and 
radio for the Lowes Home Center and the Walmart center, respectively.  

The age of many of the current signal controllers are more than 20 years. The recommended signal 
controller life is between 10 and 15 years; therefore, many of the current controllers are beyond that 
recommended life. After 15 years, controllers should be replaced as maintenance will typically increase 
and technology improved. Twenty-three (23) of the Town’s traffic signal controllers exceed 15 years and 
seventeen (17) of these exceed 20 years. 

Therefore, it should be recognized that many of Town of Greeneville’s traffic signal controllers have 
exceeded their recommended life and planning of their replacement should begin. The replacement of 
the Town’s signal controllers should include advancement of the signal systems employed by the Town, 
providing for improved communications for the Town’s signals and establishing accessibility from the 
Town’s Public Works Department for improved operations and maintenance. 

Crash history was reviewed between January 2014 and December 2018. Crash diagrams were developed 
for each signalized intersection with emphasis on angle and rearend collisions. Average rates were 
determined for the Andrew Johnson Highway, a 4-lane principle arterial, and a 2-lane principle arterial. 
Critical rates represent crash rates that are significantly higher than the average signalized crash rate. 
From the analysis, the following signalized intersection have significantly higher than the average rates 
for Greeneville signalized intersections: 
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1. Andrew Johnson Highway (US 11E/SR 34) & Rufe Taylor Road 
2. Tusculum Boulevard (US 11E Bus/SR 107) & Bernard Avenue 
3. Main Street & Depot Street 

The Town of Greeneville signals were reviewed and operations modeled to evaluate of current signal 
operations. The initial review consisted of the Town’s timing with regards to the vehicle clearances, both 
the YELLOW and RED intervals. The minimum time for the yellow clearance is 3.0 seconds. The RED 
clearance is provided to permit the vehicle at the end of YELLOW to clear the intersection prior to 
permitting the conflicting traffic to enter. Signal clearances were calculated in accordance with the 
Manual on Uniform Traffic Control Devices (MUTCD) and TDOT. Six (6) signals operate below the 
minimum YELLOW clearance time. Increased RED clearance time was identified for as many as 17 
signals. Increasing the RED clearance should provide for safer signal operations.  

The existing Greeneville signal timing was modeled using Synchro, Version 10, a signal modeling 
software developed by Trafficware. Synchro is often used in the evaluation of signal timing and its 
optimization. Most Greeneville’s existing signalized intersections are currently operating within the 
intersection’s capacity, and delays were found acceptable. Current signalized levels of service (LOS) were 
found to be a minimum LOS C. With the majority of the signals in Greeneville operating at a LOS C or 
better, it should be noted which intersections were operating at a lower LOS. Which included the 
following: 

1. Main Street & Summer Street (US 11E Bus)-LOS D during PM peak hour 
2. Summer Street (US 11E Bus) & Hwy 70 (SR 70)-LOS F during the AM and PM peak hours 
3. Asheville Highway (SR 70) & Vann Road-LOS D for PM peak hour 

The LOS F for the intersection of Summer Street (US 11E Bus) and Highway 70 (SR 70) can be readily 
mitigated with employment of more efficient signal timing. Though a LOS D is considered acceptable in 
urban conditions, the associated delays may be less acceptable as the town is experiencing higher levels 
of service thereby expectations may be higher. The LOS D for the PM peak hour of the Main Street and 
Summer Street (US 11E Bus) intersection can be improved to a LOS C with an update of the signal timing 
for the downtown system. For the intersection of Asheville Highway (SR 70) and Vann Road, the D LOS 
can be improved for the PM peak hour but not for the AM peak hour. The capacity ratio of the Asheville 
Highway (SR 70) and Vann Road signalized intersection is 0.85 for the PM peak hour which indicates the 
intersection is operating near capacity.  

Signal phasing modifications are not found necessary for the Town of Greeneville signals. Improved level 
of service and/or reduction in delays can be achieved with improved signal timing for signalized 
intersections. Optimization will mitigate unacceptable levels of service for Summer Street and Highway 
70. With intersection of Asheville Highway at Vann Road intersection nearing capacity, delays will 
increase as traffic grows on Ashville Highway.  Asheville Highway (SR 70), with an AADT of 11,930, is 
approaching the capacity of a 2-lane arterial and its intersection with Vann Road and optimized signal 
operation indicated 85-percent of the capacity utilized during the PM peak hour. Further study of this 
section of Asheville Highway would be necessary and plans developed for the necessary improvements 
for continued acceptable signal operations at the Vann Road. Optimization of the Greenville signals may 
realize an approximate 30-percent reduction in the average signalized intersection delay. 
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This Greeneville signal system study identified four subsystems that can be phased for construction. The 
four subsystems are: 

1. Andrew Johnson Highway (US 11E/US 321/SR34) 
2. Greeneville Downtown 
3. Tusculum Boulevard (US 11E Bus/SR 107) 
4. Asheville Highway (SR 70) 

These subsystems were divided into seven phases for construction priorities and to develop planning 
cost estimates. The estimated cost of this system and its subsystems, reflecting a total system buildout 
including in addition to the signal cabinet and controller replacement with fiber communications, signal 
reconstruction for several intersections, pedestrian improvements, and vehicle detection, is 
approximately $3.76 million. The upgrading of the vehicle detection is approximately $992,500. Signal 
cabinet and controller upgrades and communications is estimated to cost $1.69 million. 

The Town of Greeneville has approximately $725,000 currently available for design and construction of 
the system. This would essentially limit the construction to Phase 1, Andrew Johnson Highway (US 
11E/321). However, with an extensive GLPS fiber network available, the fiber communications may be 
initially leased, saving approximately $670,000 through Phase 5 of the system. There would be 
associated operating costs for the 7.75 miles of fiber for system communications.  

An alternative phasing of construction may be pursued for the initial three primary phases of the system 
with consideration of a few factors. The alternative would limit the construction of the initial system 
with realizing these following factors: 

• TDOT planned improvement for Andrew Johnson Highway (US 11E/321) that would reconstruct 
signals and install interconnect from Greeneville Commons to Rufe Taylor Road. Request that 
this project also include communications to Main Street. 

• Greeneville Light and Power System (GLPS) fiber network. 

• Ethernet over copper for downtown system communications and limit system improvements 
along Main Street, removing the signals on Summer Street that require reconstruction. 

• Limit the radar detection upgrade to Tusculum Boulevard.  

The current fiber-optic cable installed by the Greeneville Light and Power System (GLPS) provides an 
opportunity to lease fiber for the initial development of the system. With these factors considered, the 
construction of Phase 1 may be limited to the controller upgrade and modification of the cabinet for 
fiber communications leased through GLPS until TDOT completes the planned improvements for 
Andrew Johnson Highway including signals (including radar detection) and communications. There 
would be ongoing leasing costs until the TDOT road project is completed, 1.7 miles of leased fiber. The 
cost of the initial three phases of the system can be reduced to an estimated cost of 1.014 million.  

Plans should begin to widen Asheville Highway (SR 70) to a 5-lane arterial between Main Street (US 321) 
and Ashland Drive or Weemes; the traffic signals and its subsystem should be a consideration in 
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conjunction of this future improvement. The cost of the system of the four primary subsystems may be 
approximately $1.977 million through Phase 6 and an approximate $2.423 million at buildout. 

RECOMMENDATIONS 
The recommendations of this study are as follows. 

Signal Timing 
• Install signal clearances, YELLOW and RED intervals for minimum and recommended standard 

clearance time. 

• Update signal timing for Town of Greeneville traffic signals. 

Signal System Upgrades And Communications 

General 
Signal cabinets and controllers throughout the Town of Greeneville should be replace with the most 
current technology reflecting the Advance Traffic Controllers (ATC). Fiber-optic communications should 
be installed for the ultimate Town owed fiber network but phased with initially leased fiber until Town 
owed fiber can be funded and installed. The current twisted pair interconnect should be utilized until it 
can be replaced with fiber cable. The backbone of this fiber network should extend along Andrew 
Johnson Highway, Tusculum Boulevard, and Main Street with connection to the Town Hall for a central 
traffic control center. The design and installation of the fiber should consider more than the traffic signal 
control and consider future ITS based applications including video (CCTV) for critical junctions and 
possible dynamic message signs for Andrew Johnson Highway (US 11E/SR 34). 

Signals should be upgraded with radar detection and pedestrian control and improved sidewalk 
accessibility as required by the American Disabilities Act (ADA).  

Andrew Johnson Highway (US 11E/US 321/SR 34) 
• Phase 1 

− Upgrade signal controllers and install fiber communications with leased fiber from GLPS. 

− Install fiber communications, upgrade signal cabinets, and radar detection with TDOT 
planned Andrew Johnson Highway roadway improvements. 

− Develop central traffic signal control from Town Hall  

• Phase 4 

− Request TDOT communication from Greeneville Commons to Main Street (US 
321)/Kingsport Highway (SR 93) in conjunction with Andrew Johnson Highway roadway 
improvements. 
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Tusculum Boulevard (US 11E Bus/SR 107) 
• Phase 2 

− Upgrade signal cabinet and controllers with overhead fiber communications from Andrew 
Johnson Highway to Main Street. 

− Install radar vehicle detection 

− Provide pedestrian signals with push button actuation and improved handicap ramps for the 
following Tusculum Boulevard intersections: 

 Grove Street 
 Austin Street 
 Snapps Ferry Road 

• Reconstruct the signal at the intersection of Tusculum Boulevard and Bernard Avenue. 

Greeneville Downtown 
• Phase 3 

− Upgrade signal cabinets and controllers for Main Street (US 11 Bus/321) and the 
intersection of Church Street and College Street. 

− Install ethernet communications with existing twisted-pair cable. 

− Upgrade pedestrian signals with push button actuation and improve handicap ramps for 
Main Street. 

• Phase 5 

− Reconstruct signals for the intersections of Summer Street at Cutler Street and at Irish Street 
with pedestrian ramp improvements and crosswalks. 

− Replace twisted-pair cable with fiber-optic cable for communication 

− Install radar vehicle detection. 

Asheville Highway (SR 70) 
• Phase 6 

− Study potential Asheville Highway improvements for adding capacity.  

− Reconstruct the signal at the intersection of Tusculum Boulevard and Bernard Avenue. 

− Upgrade signal controllers and install fiber communications from Main Street to Vann Road. 

− Install radar vehicle detection. 
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− Provide pedestrian signals with push button actuation and improved handicap ramps  

− Install a cellular link between this subsystem and central system control. 

• Phase 7 

− Extend fiber communication from the Asheville Highway (SR 70) subsystem to central office 
location providing communications to the isolated intersection of Summer Street and 
Highway 70. 
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INTRODUCTION  

PURPOSE OF THE STUDY 
This Technical Study evaluates the Town of Greeneville’s traffic signal system, providing 
recommendations for signal operational and timing improvements and establishes a communications 
master plan. The signal system review and evaluation inventoried Greeneville’s signals and assessed 
current operations, identified operational deficiencies, and provided recommendations for improved 
signal operations. The evaluation included a review of the signalized intersection crash history, signal 
timing, and the intersection’s capacity and levels of service.  

Traffic signal timing was optimized for the peak-hour traffic conditions and timing plans prepared for the 
Town’s signals and arterial coordination. Signal clearances, yellow and red clearances, were updated to 
reflect current recommended standards. 

TRAFFIC DATA COLLECTION 
Data collection efforts included a field inventory of the traffic signal equipment, identifying the 
intersection attributes including geometry and pedestrian facilities, signal timing, obtaining traffic signal 
maintenance records, conducting turning movement counts (TMC), obtaining TDOT count station data, 
and obtaining crash data. 

Turning movement counts were conducted for the signalized intersections below. 

Andrew Johnson Highway (US 11E) 
1. Andrew Johnson Hwy (US 11E) & Main St/Kingsport Hwy (SR 93) 
2. Andrew Johnson Hwy (US 11E) & Industrial Road 
3. Andrew Johnson Hwy (US 11E) & Greeneville Commons 
4. Andrew Johnson Hwy (US 11E) & Justice Drive/Bob Smith Blvd 
5. Andrew Johnson Hwy (US 11E) & Fairgrounds Road 
6. Andrew Johnson Hwy (US 11E) & Haynes Blvd/Lowes Entrance 
7. Andrew Johnson Hwy (US 11E) & Erwin Hwy  
8. Andrew Johnson Hwy (US 11E) & Rufe Taylor Rd 
9. Andrew Johnson Hwy (US 11E) & Morgan Rd/Harlan Dr. 
10. Andrew Johnson Hwy (US 11E) & Walmart Driveway 
11. Andrew Johnson Hwy (US 11E) & Erwin Hwy (SR 107) 
12. Snapps Ferry Rd & Bohannon Ave/Forest Hills Drive 
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Tusculum Boulevard (/US 11 Bus./SR 107) 
1. Tusculum Blvd (SR 107) & Grove St 
2. Tusculum Blvd (SR 107) & Austin St 
3. Tusculum Blvd (SR 107) & Snapps Ferry Rd 
4. Tusculum Blvd (SR 107) & Bernard St 
5. Tusculum Blvd (SR 107) & Mt Bethel Rd/Mason St 
6. Tusculum Blvd (SR 107) & Hope Rd 
7. Tusculum Blvd (SR 107) & Justice Dr 

Downtown 
1. Summer St (US 11 Bus) & Cutler St 
2. Summer St (US 11 Bus) & Irish St 
3. Main St (US 321) & Tusculum Blvd/Spencer St 
4. Main St (US 321) & Church St 
5. Main St (US 321) & Depot St 
6. Main St (US 321) & Summer St 
7. Main St (US 321) & McKee St 
8. E. McKee St & College St 
9. E. McKee St & Bernard Ave 
10. Church St & College St. 
11. Church St & Bernard Ave 

ASHEVILLE HIGHWAY (SR 70) 
1. Summer St (US 11 Bus) & Arnold Rd 
2. Asheville Hwy (SR 70) & Main St (US 321) 
3. Asheville Hwy (SR 70) & Vann Rd 

The following Tennessee Department of Transportation average daily traffic (ADT) count station data 
were reviewed for various signalized corridors in Greeneville. 

• Andrew Johnson Hwy (US 11E/SR 34) 
− West Snapps Ferry Road (Station 101),  
− East of Tusculum Blvd (Station 100) 
− East of Erwin Hwy, Tusculum Bypass-SR107 (Station 127)  

• Main Street (US 321) 
− Between Depot St and Church St (Station 109) 

• Tusculum Blvd (US 11E Bus.) 
− West of Mt Bethel/Mason St (Station 207) 

• Asheville Hwy (SR 70) 
− Between Main St and Vann Rd (Station 73) 
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In addition to the TDOT station counts, directional automated traffic counts (ATC) were conducted by 
TDOT  for several locations:   

1. Andrew Johnson Highway (US 11E/321, SR 34) at Justice Drive 
2. Main Street (US 11E Bus/321) at Church Street 
3. Tusculum Boulevard (US 11E Bus/SR 107) at Mt Bethel Road/Mason Street 
4. Tusculum Boulevard at Oak grove Avenue 

Daily traffic volumes are illustrated in Figure 1 reflecting the ADT data reviewed and collected above. 
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Figure 1: Daily Traffic Volumes 
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STUDY SIGNALIZED INTERSECTION AND CORRIDORS, 
SIGNAL AND COMMUNICATIONS  

 

DESCRIPTION OF EXISTING CONDITIONS 
The Town of Greeneville currently has 33 traffic signals with interconnect limited to the downtown and 
Tusculum Boulevard signals and a few outlying locations where the signal proximity required some 
coordination for operations. The current signal cabinet standard is TS1, and the controller standard is 
are TS2. The Town’s signals are primarily Peak 3000 and 3000E controllers, a few Eagle (Siemens) 
controllers, and a few newer Peak ATC (Advanced Traffic Control) controllers. The Peak 3000 is a 
controller introduced in the middle 1990s for the TS2 specification. Table 1 presents the current 
inventory of the Town of Greeneville’s traffic signal control. The Peak 3000 controllers were replaced by 
the Peak ATC in the past few years.  

The Greeneville signals have two systems with twisted pair (copper) interconnect for the downtown 
area and Tusculum Boulevard. Four outlying signals also have interconnect using twisted pair cable and 
radio. Two of the outlying signals, interconnected with twisted pair cable, are associated with the Lowes 
Home Center located on Andrew Johnson Highway (US 11E) and connects the intersections of Haynes 
Boulevard (Lowes access) and Fairgrounds Road. This twisted pair interconnect was installed with the 
signalization of Haynes Boulevard due to its proximity to the Fairgrounds Road traffic signal. 

Radio communications are provided for the intersections of Andrew Johnson Highway at Morgan Road 
and the Walmart primary access driveway on the east town limits. These signals were installed with 
radio interconnect in conjunction with the Walmart development in 2012. 

 

Figure 2: illustrates the Town of Greeneville’s 33 signalized intersections. with 13 connected with 
interconnect for downtown, Tusculum Boulevard, Lowes, and Walmart. The Town of Greeneville’s 
current communications is illustrated in Figure 3. 
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Table 1: Signal Inventory, Town of Greenville 

AGE 
FLAG SIGNAL GROUPS  CONTROLLER 

MANUFACTURER 
CONTROLLER 

DATE CABINET DATE EXISTING 
COMM 

 3. ANDREW JOHNSON HIGHWAY (U.S. 11E)      
 1. Andrew Johnson Hwy (US 11E) & Hal Henard Road (potential future signal)      

< 5 2. Andrew Johnson Hwy (US 11E) & Main St/Kingsport Hwy (SR 93)  Peak ATC 1000  11/7/2012  
19 3. Andrew Johnson Hwy (US 11E) & Industrial Road/Burns Street  Eagle EPAC 300 9/6/1999 6/1/2000  
< 5 4. Andrew Johnson Hwy (US 11E) & Greeneville Commons  Peak ATC 1000  4/13/1990  
< 5 5. Andrew Johnson Hwy (US 11E) & Justice Drive/Bob Smith Blvd  Peak ATC 1000  6/21/1990  

 6. Andrew Johnson Hwy (US 11E) & Tusculum Blvd (US 11E Bus., potential future signal)      
22 7. Andrew Johnson Hwy (US 11E) & Fairgrounds Road  Peek 3000 8/6/1997 3/10/1997 Twisted 

Pair 19 8. Andrew Johnson Hwy (US 11E) & Haynes Blvd/Lowes Entrance M Peek 3000 8/7/2000 5/31/2000 
22 9. Andrew Johnson Hwy (US 11E) & Erwin Hwy   Eagle EPAC 300 4/4/1997 5/11/1998  
9 10. Andrew Johnson Hwy (US 11E) & Rufe Taylor Rd  Peak 3000E 8/28/2009   
8 11. Andrew Johnson Hwy (US 11E) & Morgan Rd/Harlan Dr.  Peek 3000E 12/15/2011 9/11/2004 Radio 8 12. Andrew Johnson Hwy (US 11E) & Walmart Driveway M Peek 3000E 12/15/2011 5/22/2012 

< 5 13. Snapps Ferry Rd & Bohannon Ave/Forest Hills Dr  Peak ATC 1000  6/10/1991  
 2. TUSCULUM BOULEVARD (US 11 Bus./SR 107)      

23 1. Tusculum Blvd (SR 107) & Grove St  Peek 3000 5/24/1996 5/21/1996 

Twisted 
Pair 

23 2. Tusculum Blvd (SR 107) & Austin St  Peek 3000 3/29/1996 5/22/1996 
25 3. Tusculum Blvd (SR 107) & Snapps Ferry Rd M Peek 3000E Dec-94 5/7/1996 
23 4. Tusculum Blvd (SR 107) & Bernard Ave  Peek 3000 4/1/1996 3/10/1997 
23 5. Tusculum Blvd (SR 107) & Mt Bethel Rd/Mason St  Peek 3000 10/6/1996 6/6/1996 
23 6. Tusculum Blvd (SR 107) & Hope Rd  Peek 3000 5/14/1996 7/27/1996 
12 7. Tusculum Blvd (SR 107) & Justice Dr/Old Tusculum Rd  Peek 3000E 3/30/2007 4/18/1991 

 1. DOWNTOWN      
22 1. Summer St (US 11 Bus) & Cutler St  Peek 3000 2/17/1997 5/14/1996 

Twisted 
Pair 

23 2. Summer St (US 11 Bus) & Irish St  Peek 3000 12/30/1996 4/30/1996 
24 3. Main St (US 321) & Tusculum Blvd/Spencer St  Peek 3000 12/4/1995 2/12/1996 
23 4. Main St (US 321) & Church St  Peek 3000E 6/12/1996 5/15/1996 
22 5. Main St (US 321) & Depot St  Peek 3000E 7/20/1997 8/30/1999 
23 6. Main St (US 321) & Summer St M Peek 3000E 4/2/2001 2/31/1999 
18 7. Main St (US 321) & McKee St  Peek 3000E 6/7/1996 4/30/1996 
22 8. Church St & College St.  Peek 3000E 10/6/1997 5/21/1996 

> 15 9. E. McKee St (SR 350 )& College St  Eagle EPAC 300  9/1/1986  
23 10. E. McKee St (SR 350) & Bernard Ave  Peek Transyt 6/3/1996 7/12/1985  
7 11. Church St & Bernard Ave  Peek 3000E 9/21/2012 8/5/2013  
 ASHEVILLE HIGHWAY (SR 70)      

> 15 1. Summer St (US 11 Bus) & Arnold Rd  Eagle (Siemens)  10/15/1995  
18 2. Asheville Hwy (SR 70) & Main St (US 321)  Peek 3000E 2001   
6 3. Asheville Hwy (SR 70) & Vann Rd  Peek 3000E 12/10/2013 8/20/1992  
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Figure 2: Existing Traffic Signals 
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Figure 3: Existing Signal Communications 
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PURPOSE AND NEED 
The TS1 specification was replaced with the TS2 specification back in 1994. A few of the newer signalized 
intersections have the newer ATC controllers in TS 1 cabinets. The age of many of the current signal 
controllers are more than 20 years. The recommended signal controller life is between 10 and 15 years; 
therefore, many of the current controllers in operation are beyond that recommended life. After 15 
years, controllers should be replaced as maintenance will typically increase and technology improved. 
Twenty-three (23) of the Town’s traffic signal controllers exceed 15 years and seventeen (17) of these 
exceed 20 years in age. 

The downtown and Tusculum Boulevard signal systems are interconnected with twisted pair cable 
(copper). These systems are not currently being operated in coordination because signal timing has not 
been updated, thus the existing timing is not effectively managing the current traffic conditions. Instead 
signal timing refinements for the Greeneville signals have been more a reaction to public complaints and 
requests. Signal system timing for the downtown system was last addressed in March of 1999.  

Therefore, it should be recognized that the Town of Greeneville’s traffic signal controllers have 
exceeded their recommended life and planning for their replacement should begin. The replacement of 
the Town’s signal controllers should include advancement of the signal systems employed by the Town, 
providing for improved communications and establishing accessibility from the Town’s Public Works 
Department for improved operations and maintenance. Updating the signal system will bring it up to 
today’s technology standards, which will provide for greater efficiencies and offer tools for better 
maintenance and control. These upgrades will allow the Town of Greeneville to better manage traffic 
signal control and traffic flow through and about the town. 

The traffic signal timings need to be updated and minimum clearances changed to meet current 
recommended standards. With the timing updated, coordinated signal operations can be reestablished, 
minimizing stops, delays, and improving signal operations. 
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SIGNALIZED INTERSECTION CRASH HISTORY  
In reviewing the Town of Greeneville’s signal operations and for determination of need to improve 
safety for the signalized intersections, traffic crash histories were developed for the signalized 
intersections. Crashes were identified within 300 feet of each signalized intersection’s approach, 
thereby including crashes that may be influenced by signal operations. The crash history was reviewed 
between January 2014 and December 2018. Crash diagrams were developed for each signalized 
intersection with emphasis on the angle and rearend collisions as these can often be associated with 
signal operations, including signal phasing, timing, and the signal’s configuration. Crash severity was 
identified for each signalized intersection. Crash diagrams are provided in the Appendix. 

Crash rates were developed for the signalized intersections using the crash history data and the 
intersection turning movement counts (TMC) conducted by the Tennessee Department of 
Transportation (TDOT). To calculate the intersection crash rate, ADTs and K-factors were developed. The 
PM peak-hour entering traffic was factored to an estimated average daily traffic ADT from K-factors 
calculated from TDOT ADT stations, including Andrew Johnson Highway (US 11E), Main Street (US 321), 
Tusculum Boulevard (US 11E Bus.), and Asheville Hwy (SR 70). The K-factors estimated from the TDOT 
count stations are as follows: 

• Andrew Johnson Highway (US 11E/SR 34), west of Rufe Taylor Rd ...................... 0.077 
• Andrew Johnson Highway (US 11E/SR 34), east of Rufe Taylor Rd ....................... 0.079 
• Main Street (US 321/SR 107) ................................................................................. 0.077 
• Tusculum Boulevard (US 11E Bus/SR 107) ............................................................. 0.085 
• Asheville Highway (SR 70) ...................................................................................... 0.079 

Table 2 presents the crashes and crash rates for the Town of Greeneville signalized intersections. In 
addition, in order to identify higher than average rates for the signals in Greeneville, average rates and 
critical rates were determined from the Greeneville crash data. Statewide averages for urban spot 
locations were not employed as these rates reflect all spots (intersections) including with and without 
signals and both private driveways and public intersections. Signals will typically experience higher than 
average statewide crash rates as signal operations interrupt traffic flow and may, thereby, result in 
increased accidents. Average rates were determined for the Andrew Johnson Highway, a 4-lane principle 
arterial, and a 2-lane principle arterial. Critical rates represent a value significantly higher than the 
average signalized crash rate. From the analysis, the following signalized intersections have significantly 
higher than the average rates for signalized intersections: 

1. Andrew Johnson Highway (US 11E/SR 34) & Rufe Taylor Road 
2. Tusculum Boulevard (US 11E Bus/SR 107) & Bernard Avenue 
3. Main Street & Depot Street 
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Table 2: Accident Rates Signalized Intersections, Town of Greeneville 

SIGNAL GROUPS 
ENTERING 
PM PEAK 

HOUR 
ENTERING 

ADT CRASHES CRASH   
RATE 

STATEWIDE 
AVERAGE 

CRITICAL 
CRASH 
RATE 

A/C 
GREENVILLE 
SIGNALIZED 

AVERAGE 
RATE 

GREENEVILLE 
CRITICAL 

CRASH RATE 
A/C 

3. ANDREW JOHNSON HIGHWAY (U.S. 11E)                     
1. Andrew Johnson Hwy (US 11E) & Hal Henard Road (potential future signal) 2500 32468 72 1.22 0.192 0.333 3.65 - - - 
2. Andrew Johnson Hwy (US 11E) & Kingsport Hwy (SR 93) 2873 37312 39 0.57 0.254 0.40 1.42 0.641 0.87 0.66 
 Andrew Johnson Hwy (US 11E) & Main St (US 321) 2952 38338 23 0.33 0.254 0.40 0.82 0.641 0.87 0.38 
3. Andrew Johnson Hwy (US 11E) & Industrial Road/Burns Street 3051 39623 60 0.83 0.254 0.40 2.08 0.641 0.87 0.96 
4. Andrew Johnson Hwy (US 11E) & Greeneville Commons 2857 37104 21 0.31 0.254 0.40 0.77 0.641 0.87 0.35 
5. Andrew Johnson Hwy (US 11E) & Justice Drive/Bob Smith Blvd 2831 36766 55 0.82 0.254 0.40 2.03 0.641 0.88 0.94 
6. Andrew Johnson Hwy (US 11E) & Tusculum Blvd (US 11E Bus., potential 
future signal) 2500 32468 30 0.51 0.254 0.41 1.22 - - - 
7. Andrew Johnson Hwy (US 11E) & Fairgrounds Road 3097 40221 46 0.63 0.306 0.46 1.35 0.641 0.87 0.72 
8. Andrew Johnson Hwy (US 11E) & Haynes Blvd/Lowes Entrance 3137 40740 40 0.54 0.306 0.46 1.16 0.641 0.86 0.62 
9. Andrew Johnson Hwy (US 11E) & Erwin Hwy  3157 41000 52 0.69 0.254 0.40 1.75 0.641 0.86 0.81 
10. Andrew Johnson Hwy (US 11E) & Rufe Taylor Rd 2873 36367 89 1.34 0.254 0.41 3.31 0.641 0.88 1.53 
11. Andrew Johnson Hwy (US 11E) & Morgan Rd/Harlan Dr. 2712 34329 45 0.72 0.254 0.41 1.75 0.641 0.88 0.81 
12. Andrew Johnson Hwy (US 11E) & Walmart Driveway 2489 31506 8 0.14 0.254 0.42 0.33 0.641 0.90 0.16 
13. Snapps Ferry Rd & Bohannon Ave/Forest Hills Dr 844 9929 14 0.77 0.313 0.65 1.20 0.641 1.11 0.70 

2. TUSCULUM BOULEVARD (US 11 Bus./SR 107)                     
1. Tusculum Blvd (SR 107) & Grove St 1070 12588 10 0.44 0.313 0.61 0.72 0.917 1.40 0.31 
2. Tusculum Blvd (SR 107) & Austin St 1381 16247 29 0.98 0.313 0.57 1.72 0.917 1.34 0.73 
3. Tusculum Blvd (SR 107) & Snapps Ferry Rd 1717 20200 23 0.62 0.313 0.54 1.15 0.917 1.30 0.48 
4. Tusculum Blvd (SR 107) & Bernard Ave 2308 27153 81 1.63 0.313 0.51 3.22 0.917 1.24 1.31 
5. Tusculum Blvd (SR 107) & Mt Bethel Rd/Mason St 2015 23706 27 0.62 0.313 0.52 1.19 0.917 1.27 0.49 
6. Tusculum Blvd (SR 107) & Hope Rd 1682 19788 35 0.97 0.313 0.54 1.78 0.917 1.30 0.74 
7. Tusculum Blvd (SR 107) & Justice Dr/Old Tusculum Rd 1542 18141 28 0.85 0.313 0.55 1.53 0.917 1.32 0.64 

1. DOWNTOWN                     
1. Summer St (US 11 Bus) & Cutler St 656 8519 4 0.26 0.313 0.68 0.38 0.917 1.51 0.17 
2. Summer St (US 11 Bus) & Irish St 654 8494 17 1.10 0.313 0.68 1.62 0.917 1.52 0.72 
3. Main St (US 321) & Tusculum Blvd/Spencer St 1113 14455 18 0.68 0.313 0.59 1.17 0.917 1.37 0.50 
4. Main St (US 321) & Church St 1378 17896 31 0.95 0.313 0.56 1.71 0.917 1.32 0.72 
5. Main St (US 321) & Depot St 872 11325 39 1.89 0.313 0.62 3.03 0.917 1.43 1.32 
6. Main St (US 321) & Summer St 1030 13377 12 0.49 0.313 0.60 0.82 0.917 1.39 0.35 
7. Main St (US 321) & McKee St 890 11558 27 1.28 0.313 0.62 2.06 0.917 1.43 0.90 
8. Church St & College St. 813 10558 19 0.99 0.313 0.64 1.55 0.917 1.45 0.68 
9. E. McKee St (SR 350 )& College St 687 8922 3 0.18 0.313 0.67 0.28 0.917 1.50 0.12 
10. E. McKee St (SR 350) & Bernard Ave 1047 13597 19 0.77 0.313 0.59 1.29 0.917 1.38 0.55 
11. Church St & Bernard Ave 1885 24481 42 0.94 0.313 0.52 1.81 0.917 1.26 0.75 

4. ASHEVILLE HIGHWAY (SR 70)                     
1. Summer St (US 11 Bus) & Arnold Rd 1203 15228 31 1.12 0.313 0.58 1.93 0.917 1.36 0.82 
2. Asheville Hwy (SR 70) & Main St (US 321) 2237 28316 66 1.28 0.313 0.50 2.54 0.917 1.24 1.03 
3. Asheville Hwy (SR 70) & Vann Rd 1682 21291 48 1.24 0.313 0.53 2.31 0.917 1.29 0.96 
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Further review of the crash patterns for these signalized intersections found the following. 

Andrew Johnson Highway (US 11E/SR 34) & Rufe Taylor Road 
• 11 of the 89 crashes appear to be related to driveways within the intersection influence area. 
• Rear-end collisions represent 58% of the crashes at the signal (45) 
• Angle collisions represent 27% of the crashes at the signal (21) 

Many rear-end collisions can be attributed to higher speeds which can occur on Andrew Johnson 
Highway.  

Tusculum Boulevard (US 11E Bus/SR 107) & Bernard Avenue 
• Rear-end collisions represent 62% of the crashes at the signal (50) 
• Angle collisions represent 30% of the crashes at the signal (24) 

Westbound rearend collisions may be attributed to the curve in the roadway and the signal head line-of-
sight, possibly correctable with an auxiliary signal head for the westbound approach. The Bernard 
Avenue approach to Tusculum Boulevard has experienced several rear-end collision as well that also 
might be attributable to the approach alignment. A nearside auxiliary signal head may also resolve the 
rear-end collisions for the Bernard Avenue approach. This signal should be considered for reconstruction 
as this signal configuration could be substantially improved and signal indication should be provided for 
the driveway approach. 

Main Street & Depot Street 
• A couple of rear-end collisions occurred on the eastbound approach of Depot Street which may 

have resulted from parking vehicles 
• Rearend collisions represent 24% of the crashes at the signal (9) 
• Angle collisions represent 46% of the crashes at the signal (19) 

The signalized intersection of Main Street and Depot Street has left-turn restrictions with signs posted 
on the mast arms, but they appear to be somewhat faded, requiring replacement. Added signs should 
also be posted on the intersection approaches for reinforcement of the prohibition and the east- and 
westbound overhead signs may be obstructed with sun glare during periods of the day. Because the 
buildings and parallel parking at the corners of the intersection can obstruct the lines of sight for right 
turning traffic on RED, the movement should be prohibited.  

The result of the signal phasing and timing evaluation is reported in the next section. Signal clearances 
(YELLOW and RED intervals) for the Town of Greeneville signalized intersections were reviewed and 
evaluated against the current recommended practices. The evaluation of signal clearances was 
conducted to determine necessary improvements that might address the safety of the signalized 
intersection and its operation.  

For the current unsignalized intersections of Andrew Johnson Highway (US 11E/SR 34) with Hal Henard 
Road and Tusculum Boulevard (US 11E Bus/SR 107) crash rates exceed the statewide average and 
respective critical rates. Signalization may resolve these higher crash rates but will possibly increase the 
number of rear-end collisions as these types of crashes are not uncommon for signalized operations. 
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GREENEVILLE SIGNAL TIMING  
The current signal timing was provided by the Town of Greeneville for modeling and review for the 
evaluation of current signal operations within the town. The initial review was the Town’s timing was 
with regards to the vehicle clearances, yellow and red clearances. The yellow clearances are determined 
from the approach speeds, often the posted speed limit, and the red clearance is the “all red” interval is 
clearance time required for a vehicle to travel through the signalized intersection at the end of the 
yellow clearance. The minimum time for the yellow clearance is 3.0 seconds. If a vehicle has entered the 
intersection just prior to the termination of the yellow clearance, the red clearance should be sufficient 
time for the vehicle to clear the intersection prior to the next conflicting signal phase. The total 
clearance time should not typically exceed 7 seconds but in some instances may be necessary in order to 
address a specific condition that may exist. A red clearance is not typically recommended over 2.5 
seconds unless again necessary for specific condition that may exist. A specific condition might be a 
wider than usual intersection, an off-set intersection for example. 

Signal clearances were calculated for the Greeneville traffic signals in accordance with the Manual on 
Uniform Traffic Control Devices (MUTCD) and TDOT. The calculated clearances can be found in the 
report Appendix and the recommended clearances were included with the optimized timing developed 
for the Town of Greenville. Most of the traffic signals in Greeneville currently have the required 
minimum Yellow clearance though there are some exceptions. These exceptions need to be addressed. 

YELLOW CLEARANCE VIOLATIONS 
1. Andrew Johnson Hwy (US 11E) & Rufe Taylor Rd1 
2. Andrew Johnson Hwy (US 11E) & Morgan Rd/Harlan Dr.-Southbound approach 
3. Tusculum Blvd (SR 107) & Grove St 
4. Tusculum Blvd (SR 107) & Austin St 
5. Tusculum Blvd (SR 107) & Mt Bethel Rd/Mason St2 
6. Summer St (US 11 Bus) & Arnold Rd 

Many of the Greenville signals programmed YELLOW and RED intervals (total clearance time) can be 
adjusted for increased efficiencies; many of the signals, however, may have the recommended total 
clearance time but the RED interval might be reduced thereby minimizing loss time for the signal 
operations. Many other signals, however, were found with less than the recommended total clearance 
time which suggests the need for added RED clearance time. These signals that should have an 
increased RED clearance interval are listed below. 

                                                           
1 This signalized intersection experienced higher than average crashes which the clearance time might be a contributing factor. 
2 This signalized intersection experienced higher than average crashes which the clearance time might be a contributing factor. 
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ALL RED CLEARANCE 
1. Andrew Johnson Hwy (US 11E) & Industrial Road/Burns St 
2. Andrew Johnson Hwy (US 11E) & Haynes Blvd/Lowes Entrance 
3. Andrew Johnson Hwy (US 11E) & Erwin Hwy 
4. Andrew Johnson Hwy (US 11E) & Rufe Taylor Rd3 
5. Snapps Ferry Rd & Bohannon Ave/Forest Hills Dr 
6. Tusculum Blvd (SR 107) & Grove St 
7. Tusculum Blvd (SR 107) & Austin St 
8. Tusculum Blvd (SR 107) & Bernard Ave4 
9. Tusculum Blvd (SR 107) & Mt Bethel Rd/Mason St 
10. Tusculum Blvd (SR 107) & Hope Rd 
11. Main St (US 321) & Church St 
12. Church St & College St. 
13. E. McKee St (SR 350) & College St 
14. Church St & Bernard Ave 
15. Summer St (US 11 Bus) & Arnold Rd 
16. Asheville Hwy (SR 70) & Main St (US 321) 
17. Asheville Hwy (SR 70) & Vann Rd 

Further review of several intersections for clearance time deficiencies identified the following signal 
with recommended total clearance time but more yellow clearance than required and a RED interval 
that should be increased. 

1. Main St (US 321) & Depot St 

There are many intersections that may not meet the recommended RED clearance interval. The RED 
clearances may often need some judgement in its application. Many of the deficiencies are not be 
severe but should be changed to insure the safest signal operation. For the noted intersections, the 
added clearance time should increase the signalized intersection safety. 

Table C-1, provided in the Appendix, presents the detail of this evaluation showing the calculated 
clearance time, the recommended clearances with respect to the calculation, and the current 
Greeneville signal clearances.  

SIGNAL CAPACITY AND LEVEL OF SERVICE 

In order to evaluate the current operations of the traffic control devices, capacity and level of service 
were calculated using the Highway Capacity Manual, Special Report 209 published by the 
Transportation Research Board (TRB). Signalized and unsignalized intersections are evaluated based on 
estimated intersection delays, which may be related to level of service (LOS). 

                                                           
3 This signalized intersection experienced higher than average crashes which the clearance time might be a contributing factor. 
4 This signalized intersection experienced higher than average crashes which the clearance time might be a contributing factor. 
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Capacity of an intersection represented by the intersection V/C (volume/capacity) or capacity ratio is the 
calculation of traffic volumes in relation to the intersection geometry, signal phasing, and the green time 
assignment for any traffic movement. Capacity ratios between 0.80 and 0.90 represents acceptable and 
efficient use of the intersection’s geometry whereas capacity ratios in excess of 0.90, intersections 
operating near or over capacity, may be less stable and greater delays may occur more often. Signalized 
delays are attributed to the intersection geometry and the signal timing employed. In saturated traffic 
conditions or over capacity conditions, delay may be reduced but the capacity may only be marginally 
improved, and phasing improvements may improve capacity and decrease delays, but more often, 
capacity issues require intersection geometric improvements. 

Level of service and capacity are the measurements of an intersection’s ability to accommodate traffic 
volumes. Levels of service for intersections range from A to F. LOS A is the best, and LOS F is failing. For 
signalized intersections, a LOS of A has an average estimated intersection delay of less than 10 seconds, 
and LOS F has an estimated delay of greater than 80 seconds. A LOS of C and D are typical design values. 
Within urban areas, a LOS D, delay between 35 and 55 seconds, is considered acceptable by the Institute 
of Transportation Engineers (ITE) for signalized intersections.  

Table 3 presents a description of signalized level of service. 

Table 3: Level of Service Description for Signalized Intersection 

 
SOURCE: Highway Capacity Manual, TRB Special Report 209 
 

The existing Greeneville signal timing was modeled using Synchro, Version 10, a signal modeling 
software developed by Trafficware. Synchro is often used in the evaluation of signal timing and its 
optimization. Traffic turning movement count (TMC) data collected, signal phasing, and timing were 
entered in the Synchro models for the AM and PM peak hours. Most Greeneville’s existing signalized 

 
LOS

A < 10.0

B > 10.0 and < 20.0

C > 20.0 and < 35.0

D > 35.0 and < 55.0

E > 55.0 and < 80.0

F > 80.0

      

Average Control
Delay per Vehicle

(seconds)

Limit of acceptable delay.  Long delays associated with poor 
progression, long cycles, or high V/C ratios.

Unacceptable operation resulting from oversaturation (flow rates 
exceed capacity).  Poor progression, long cycles, and high V/C 
ratios.

Description

Very low delay with extremely favorable progression.  Most vehicles 
don't stop.

Generally good progression.  Increase number of stops from that 
described for LOS "A" resulting in higher delays

Fair progression with increased delay.  Number of stopping vehicles 
become significant; however, many still pass through the 
intersection without stopping.  Stable flow.

The influence of congestion becomes more noticeable.  Longer 
delays resulting from unfavorable progression, longer cycles, or 
high V/C ratios.  Approaching unstable flow.
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intersections are currently operating below the intersection capacity, and delays are acceptable, with a 
minimum level of service C. However, improvements can be provided with optimized signal timing, 
thereby reducing the delays and providing some signal coordination for the reduction of stops that are 
now experienced. Table 4 (next page) presents both current and optimized capacity and LOS of the 
Greeneville signalized intersections.  

With the majority of the signals in Greeneville operating at a LOS C or better, it should be noted which 
intersection were operating at a lower LOS. Three intersections are operating with a lower LOS. These 
signals operating with a LOS D or less are identified below: 

1. Main Street & Summer Street (US 11E Bus)-LOS D during PM peak hour 
2. Summer Street (US 11E Bus) & Hwy 70 (SR 70)-LOS F during the AM and PM peak hours 
3. Asheville Highway (SR 70) & Vann Road-LOS D for PM peak hour 

 
The LOS F for the intersection of Summer Street (US 11E Bus) and Highway 70 (SR 70) can be readily 
mitigated with employment of more efficient signal timing. Though a LOS D is considered acceptable in 
urban conditions, the associated delays may be less acceptable as the town is experiencing higher levels 
of service and thereby increase expectations of lower delays. The LOS D for the PM peak hour for the 
Main Street and Summer Street (US 11E Bus) intersection can be improved to a LOS C with an update of 
the signal timing for the downtown system. For the intersection of Asheville Highway (SR 70) and Vann 
Road, the D LOS can be improved for the PM peak hour but not for the AM peak hour. The capacity ratio 
of the Asheville Highway (SR 70) and Vann Road signalized intersection is 0.85 for the PM peak hour, 
which indicates the intersection is operating near capacity. With a capacity ratio greater than 0.90, 
unstable traffic conditions can be experienced and result in significant increased delay. The operation of 
the Asheville Highway (SR 70) and Vann Road intersection is impacted by the Greeneville Middle School. 

Signal phasing modifications are not found necessary for the Town of Greeneville signals. Improved level 
of service and/or reduction in delays can be achieved with improved signal timing for signalized 
intersections. Optimization will mitigate unacceptable levels of service for the intersection of Summer 
Street and Highway 70. With intersection of Asheville Highway at Vann Road intersection nearing 
capacity, delays will increase as traffic grows on Ashville Highway.  Asheville Highway (SR 70), with an 
AADT of 11,930, is approaching the capacity of a 2-lane arterial. Further study of this section of Asheville 
Highway would be necessary and plans developed for any necessary improvements for continued 
acceptable signal operations for the Vann Road signal operation.  

Figures A-1 through A-7 illustrate the primary corridors and daily/peak-hour traffic volumes with an 
hourly profile of the traffic flow. A comparison of the TDOT 2018 station count is compared with the 
2019 ATC for several location, Andrew Johnson Highway at Justice Drive (Figure A-2c), Tusculum 
Boulevard at Mt Bethel Road (Figure A-6c), and Main Street at Church Street (Figure A-5c). These 
profiles identify the peak periods of traffic flow.  
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Table 4: Signalized Capacity and Level of Service 

SIGNAL GROUPS PEAK 
HOUR 

EXISTING OPTIMIZED 

V/C Average 
Delay LOS V/C Average 

Delay LOS 

ANDREW JOHNSON HIGHWAY (U.S. 11E)        

1. Andrew Johnson Hwy (US 11E) & Hal Henard Road (potential future signal) AM - - - - - - 
PM - - - - - - 

2. Andrew Johnson Hwy (US 11E) Kingsport Hwy (SR 93) AM 0.51 8.5 A 0.51 7.6 A 
PM 0.58 12.2 B 0.58 9.9 A 

 Andrew Johnson Hwy (US 11E) & Main St AM 0.59 12.9 B 0.60 12.6 B 
PM 0.71 22.5 C 0.65 15.7 B 

3. Andrew Johnson Hwy (US 11E) & Industrial Road/Burns Street AM 0.50 13.3 B 0.45 10.9 B 
PM 0.68 20.0 C 0.71 23.6 C 

4. Andrew Johnson Hwy (US 11E) & Greeneville Commons AM 0.36 32.5 C 0.39 24.5 C 
PM 0.58 14.1 B 0.61 14.8 B 

5. Andrew Johnson Hwy (US 11E) & Bob Smith Blvd AM 0.41 7.0 A 0.45 4.3 A 
PM 0.58 18.0 B 0.61 16.1 B 

 Andrew Johnson Hwy (US 11E) & Justice Drive AM 0.42 12.1 B 0.47 12.0 B 
PM 0.68 21.5 C 0.69 15.2 B 

6. Andrew Johnson Hwy (US 11E) & Tusculum Blvd (US 11E Bus., potential future signal) AM - - - - - - 
PM - - - - - - 

7. Andrew Johnson Hwy (US 11E) & Fairgrounds Road AM 0.55 7.2 A 0.58 4.8 A 
PM 0.62 8.3 A 0.64 5.7 A 

8. Andrew Johnson Hwy (US 11E) & Haynes Blvd/Lowes Entrance AM 0.50 10.1 B 0.53 8.0 A 
PM 0.68 13.0 B 0.70 9.2 A 

9. Andrew Johnson Hwy (US 11E) & Erwin Hwy AM 0.73 20.8 C 0.68 22.6 C 
PM 0.63 17.2 B 0.73 26.5 C 

10. Andrew Johnson Hwy (US 11E) & Rufe Taylor Rd AM 0.66 14.0 B 0.59 12.4 B 
PM 0.90 26.5 C 0.77 17.4 B 

11. Andrew Johnson Hwy (US 11E) & Morgan Rd/Harlan Dr. AM 0.55 21.5 C 0.55 16.3 B 
PM 0.73 24.7 C 0.72 17.4 B 

12. Andrew Johnson Hwy (US 11E) & Walmart Driveway AM 0.48 8.4 A 0.48 7.1 A 
PM 0.58 18.9 B 0.58 14.3 B 

13. Snapps Ferry Rd & Bohannon Ave/Forest Hills Dr AM 0.18 22.1 C 0.30 15.0 B 
PM 0.32 22.1 C 0.45 20.9 C 

TUSCULUM BOULEVARD (US 11 Bus./SR 107)              

1. Tusculum Blvd (SR 107) & Grove St AM 0.32 4.5 A 0.33 3.5 A 
PM 0.38 5.9 A 0.39 5.0 A 

2. Tusculum Blvd (SR 107) & Austin St AM 0.60 19.9 B 0.61 15.7 B 
PM 0.65 27.0 C 0.65 15.7 B 

3. Tusculum Blvd (SR 107) & Snapps Ferry Rd AM 0.43 14.4 B 0.33 10.8 B 
PM 0.57 17.1 B 0.52 14.0 B 
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Table 5: Signalized Capacity and Level of Service (Continued) 

SIGNAL GROUPS PEAK 
HOUR 

EXISTING OPTIMIZED 

V/C Average 
Delay LOS V/C Average 

Delay LOS 

4. Tusculum Blvd (SR 107) & Bernard Ave AM 0.55 13.3 B 0.57 11.9 B 
PM 0.65 15.7 B 0.67 14.8 B 

5. Tusculum Blvd (SR 107) & Mt Bethel Rd/Mason St AM 0.67 17.6 B 0.70 16.7 B 
PM 0.66 16.7 B 0.69 14.5 B 

6. Tusculum Blvd (SR 107) & Hope Rd AM 0.52 11.1 B 0.54 9.7 A 
PM 0.64 13.6 B 0.66 12.1 B 

7. Tusculum Blvd (SR 107) & Justice Dr/Old Tusculum Rd AM 0.62 34.1 C 0.64 19.0 C 
PM 0.73 32.5 C 0.77 20.8 C 

DOWNTOWN              

1. Summer St (US 11 Bus) & Cutler St AM 0.23 6.8 A 0.24 7.9 A 
PM 0.29 8.5 A 0.31 9.5 A 

2. Summer St (US 11 Bus) & Irish St AM 0.20 9.0 A 0.18 8.3 A 
PM 0.27 10.6 B 0.34 8.6 A 

3. Main St (US 321) & Tusculum Blvd/Spencer St AM 0.50 14.8 B 0.61 16.2 B 
PM 0.56 29.7 C 0.61 22.0 C 

4. Main St (US 321) & Church St AM 0.58 25.5 C 0.62 23.1 C 
PM 0.55 27.0 C 0.60 26.6 C 

5. Main St (US 321) & Depot St AM 0.37 10.5 B 0.41 7.8 A 
PM 0.36 7.8 A 0.42 8.5 A 

6. Main St (US 321) & Summer St AM 0.52 18.7 B 0.51 18.7 B 
PM 0.69 43.6 D 0.66 27.7 C 

7. Main St (US 321) & McKee St AM 0.59 15.9 B 0.63 19.5 B 
PM 0.45 13.5 B 0.49 15.6 B 

8. Church St & College St. AM 0.35 21.4 C 0.42 15.1 B 
PM 0.33 26.9 C 0.38 17.5 B 

9. E. McKee St (SR 350 )& College St AM 0.31 8.0 A 0.31 7.5 A 
PM 0.52 11.3 B 0.50 10.0 A 

10. E. McKee St (SR 350) & Bernard Ave AM 0.70 22.5 C 0.73 19.6 C 
PM 0.60 23.4 C 0.66 17.5 B 

11. Church St & Bernard Ave AM 0.36 11.8 B 0.36 11.5 B 
PM 0.36 11.7 B 0.36 12.8 B 

ASHEVILLE HIGHWAY (SR 70)              

1. Summer St (US 11 Bus) & Arnold Rd AM 0.52 136.3 F 0.48 24.6 C 
PM 0.63 158.2 F 0.57 25.3 C 

2. Asheville Hwy (SR 70) & Main St (US 321) AM 0.56 34.1 C 0.58 19.9 B 
PM 0.66 37.3 D 0.68 25.9 C 

3. Asheville Hwy (SR 70) & Vann Rd AM 0.71 38.7 D 0.77 37.2 D 
PM 0.82 41.7 D 0.85 29.0 C 
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The AM and PM peak hour signal timing plans for the signalized intersections in Greeneville are found in 
Appendix A of this study. Optimized cycle lengths for the primary corridors are identified in Table 6. 
Several signals in the Greeneville Downtown, along the Main Street corridor can be optimized with half 
cycles permitting greater efficiencies for the intersection. Timing plans reflect YELLOW and RED 
clearances that meet or exceed the minimum recommended standards established by the MUTCD and 
TDOT.  

Table 6: Optimized Signal Cycles 

CORRIDOR AM PM 
ANDREW JOHNSON HIGHWAY (U.S. 11E) 95 105 
TUSCULUM BOULEVARD (US 11 Bus./SR 107) 70 70 
MAIN STREET (US 321)-DOWNTOWN 100 100 
ASHEVILLE HIGHWAY (SR 70) 110 90 

 
From the daily traffic data profiles, three peaks are identified, a midday peak period timing plan has 
merit. These plans would require midday turning movement counts for the system corridors. 

However, in reviewing the daily traffic profiles, and the directional traffic flow pattern, and the 
optimized cycles,   the timing plans developed  for the AM and PM peak hours can be  applied to several 
midday or “off-peak” periods. For Andrew Johnson Highway near Justice Drive, the direction traffic flow 
is very comparable between the AM peak traffic and the miday traffic conditions thereby the AM timing 
plan might be applicable to the off-peak signal operations. For the Asheville Hifgway corridor, the taffic 
volumes for the AM peak hour is very comparable to the off-peak traffic conditions which should also 
permit the AM cycle to operate for the off-peak hours.  

The review of the Tusculum Boulvard system corridor determined that the PM peak traffic flow is 
relatively comparable to the off-peak conditions; therefore the timing for the PM peak hour might be 
applied to the midday peak conditions. It should be noted that the traffic count data for Tusculum 
Boulevard was collected during the closure of Church Street thereby reflecting detoured traffic this 
detour is probably represented by the difference in ADT traffic counts. The diference is approximately 
20-percent. This difernece may not be significant as the profile of 2018 and 2019 is very similar and the 
cycle did not appear too sensitive; therefore the plan may provide an acceptble flow of traffic. Turning 
movement counts should be updated when Church Street is reopened but may be limited to a few 
intersection impacted by the detour. 

The off-peak period of the downtown corridor is more distinct and should have an midday plan. Main 
Street  midday and PM peak hour have higher traffic volumes than the AM peak hour. The cycle of the 
PM peak should be applicable to the midday, but the directional traffic flow variation between these 
two periods may affect offsets between signals.  

VEHICLE DETECTION 
The Town of Greeneville currently employs inductive loops that are in the street pavement. Most of the 
Greeneville signals employs vehicle detection in the signal operation. The inductive loop type of vehicle 
detection has been used for vehicle detection for many decades and is still a widely utilized traffic 
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detection device. Loops can be a maintenance challenge as over time with pavement/weather 
conditions, loops can get to a point of disrepair that impairs the operations of traffic signals. 
Maintenance of traffic signals and the associated detection must be readily provided to ensure proper 
operations and effective control. Technology of vehicle detection has improved significantly over the 
past decade as deployment of intelligent transportation systems have grown requiring greater and 
differing alternatives for vehicle detection. Deployment of both video and radar has increased and is 
proving to be an excellent alternative to the inductive loop. 

Other vehicle detection system alternatives include magnetic and magnetometer devices which are 
probes installed in traffic lanes. The application of the magnetic detection is limited as it can provide for 
vehicle passage but not vehicle presence detection whereas the magnetometer detection can provide 
both vehicle passage and presence detection. Magnetometer probes may require a lead-in cable to the 
side of the roadway, but the magnetometer technology has advanced, and numerous devices are 
wireless minimizing the installation requirements. 

The installation and repair of inductive loops is labor intensive and can be a significance impedance on 
the traffic flow as it requires lane closures during the installation/repair activities. This activity places 
workmen in close proximity to the adjacent traffic. Lane closures are also necessary for the installation 
of a magnetometer detection system, but its installation is more simple and the duration of any lane 
closure is significantly reduced. With roadway maintenance including resurfacing or utility work, 
inductive loops are often removed and require replacement. Magnetometer probes may not be lost but 
do need to be removed and reinstalled. The improved technology in both video and radar detection 
devices, therefore, are becoming the preferred alternative as they have become a very reliable means of 
vehicle detection as well as less disruptive to the traffic. They can be more safely maintained as the 
maintenance work can be more with greater distance distant from prevailing traffic conditions. Vehicle 
detection can also be maintained during roadway or utility work within or near the signalized 
intersection. 

As loop maintenance is an ongoing activity that is contracted by the Town of Greeneville, Greeneville 
Public Works Department would like to employ vehicle detection that is less invasive and of a 
technology that Town personnel can more readily maintain. The video and radar technologies are the 
two most currently being used by progressive jurisdictions. The initial cost of these detection systems is 
comparable to inductive loops for a multilane arterial highway where multiple loops (presence and 
advance) are typically installed requiring pullboxes, conduit and cable. The less invasive video and radar 
vehicle detection should be very competitive to inductive loops for Andrew Johnson Highway. The 
alternatives to inductive loops might be less cost competitive for 2-lane arterials as not as many loops 
are required given the number of lanes and typically lower speeds. However, the maintenance of these 
detection devices should be less and more manageable with limited personnel.  

The replacement of the current Town’s loops with an alternative can be a on-going maintenance 
activity, replacing bad loops with an alternate rather than installing new loops. This approach would 
permit the use of the current vehicle detection that is in good working order until the detection might 
otherwise fail. The initial replacement of the current loop detection may not be initially feasible and can 
be programmed as needed. 
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COMMUNICATIONS MASTER PLAN  

TECHNOLOGY REVIEW 
The project team including the Town of Greeneville and CDM Smith reviewed the current signal control 
equipment and software deployed in East Tennessee. Below is a list of East Tennessee jurisdictions 
signal equipment employed: 

Knoxville ............................................................................ Naztec 
Knox County ...................................................................... McCain 
Farragut ............................................................................. McCain 
Kingsport ........................................................................... Econolite 
Johnson City ...................................................................... Siemens 
Sevierville/Pigeon Forge ................................................... McCain 
Maryville/Alcoa ................................................................. Peak 
Morristown ....................................................................... Siemens 
Chattanooga ...................................................................... Siemens 

 

The Town of Greeneville, in order to understand the current technology and the various signal 
manufactures represented in East Tennessee, invited signal manufactures of Trafficware (Naztec), 
Econolite, Siemens, and McCain to demonstrate their current signal equipment and central software. 
Each demonstrated their current version of the Advance Traffic Controller (ATC), the controller that is 
replacing the TS2 controller that has been deployed since 1994 but are compatible with the TS2 
standard. 

Table 7 presents the manufacturer and their respective representatives for the signal equipment and 
system central software. 
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Table 7: Signal System Manufacturers 

MANUFACTURE CONTROLLER STANDARDS Software 
TRAFFIC 

MANAGEMENT 
SYSTEM 

LOCAL 
REPRESENTATIVE 

ADAPTIVE 
CONTROL 

Trafficware 
Cubic (Naztec) 

ATC/Hybrid 
980 ATC 

ATC 5.2b, Proposed 
ATC 6.0, NEMA TS1, 

TS2-1, TS2-2 
Linux Streetwise 

ATMS 
Precision Traffic 

& Safety SynchroGreen 

Econolite Cobalt ATC ATC 5.2b, Proposed 
ATC 6.10 Linux Centracs ATMS 

Southern Lighting 
and Traffic 

Systems 

Centracs 
Edaptive and 

Priority 

Siemens m60 Series 
ATC ATC 5.2b Linux Tactics Temple Inc SCOOT 

McCain ATC eX2 
NEMA TS2-

2003v2.06,ATC 
5.2b,NTCIP1201/1202 

Linux Transparity TMS Transportation 
Control Systems 

Transparity 
Adaptive 

 

Each of these providers of controllers and central software indicated ability to collect real-time vehicle 
data that can be utilized in the development of automated traffic signal performance measures 
(ATSPM). The ATSPM can be a very effective tool in the refinement of signal systems operations thereby 
maximizing throughput of traffic by monitoring green time utilization, split failures, and arrivals on 
green. This data can be used to maximize traffic densities and their arrival during green signal phases. 
The monitoring of these performance measures permit more optimized signal operations. Fiber-optic 
communications is ideal for real-time monitoring for ATSPM but cellular modems are often used. 

These signal vendors are the current major providers to the East Tennessee region and have provided 
quality services to the area. For the Town Greeneville, readily available support will be important as the 
system is developed and operated. Appendix F includes the manufacture’s information of their ATC and 
current TMS central software. 
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COMMUNICATION INFRASTRUCTURE   
A modern Advanced Traffic Management System (ATMS) system requires extensive communication 
capabilities from the Traffic Management Centers (TMCs) to the field equipment. The current 
communication media in the current Knoxville communications system includes underground 
multimode fiber optic cable, overhead and underground copper pairs, and 900 MHz spread spectrum 
radio. These have been installed under various projects over the years. Significant communication gaps 
exist within the current system. There are many sites that currently have intermittent or no 
communications. There is no system backbone or redundancy built into the system. 

Several changes and additions will be needed to adapt the current system to support the use of a 
modern ATMS. Gaps in communications will need to be bridged and an overall communications 
architecture will need to be developed. Various communication technologies, sharing communications 
capacity with other entities, and continued use of existing communications equipment will be explored 
to minimize project costs. Leasing and lease-to-own will be considered as well as a phased approach to 
limit the initial costs. 

Telecommunications systems have rapidly evolved over recent years. With the fairly recent advent of 
high capacity data communication links and Internet Protocol (IP) software layers, the interlinking of 
Intelligent Transportation System (ITS) devices and TMCs has been made considerably more simple and 
flexible. 

COMMUNICATIONS SYSTEM BACKBONE 
A high capacity backbone IP based network is 
needed to interconnect the TMCs and the field 
sites. The backbone is the most important part 
of the communications architecture. Properly 
designing it will provide reliable operation and 
easy expansion of the system in the future. It 
will need to be coordinated with both the City 
of Knoxville Information Systems and Knox 
County IT departments. This type of network 
has a great deal of flexibility and can 
interconnect IP protocols over a mix of 
different communication technologies 
including wireless, fiber optic cabling, twisted 
pair, and DSL. This has several implications: 

EXIT

Signs

 

 

Remote TMC

Fiber Optic 
Backbone

TMC

Remote TMC

IP Camera

EXIT

Signs

 

IP Camera
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• Connecting the TMC’s to the field equipment requires only a relatively simple physical 
connection to the communications backbone. This means that a TMC can be located at almost 
any site that is relatively close to the physical backbone. 

• The procurement of the communications network equipment can be separate from 
procurement of ITS equipment. This has the advantage of the ability to directly employ telecoms 
specialists for this work.  

• Leasing bandwidth would avoid expensive and intrusive cable installation work and 
maintenance. If leasing can be shown to be cost effective, it could prove a viable option to 
expand the network coverage.  

Bandwidth Requirements 
The most demanding ITS function is CCTV and other video-streaming based services. For modern CCTV 
systems it is generally agreed that a bandwidth allocation of 3 Megabits per second (Mbps) for each 
video channel is required for adequate quality and stability. The TMC’s will have the highest bandwidth 
requirements because of the cumulative demand of the incoming video streams. 

Other ITS services are much less demanding. A typical traffic signal controller periodically requires about 
10 Kilobits per second (Kbps) during up/down loading of background data. Individual site bandwidth 
requirements will be calculated at the detailed design stage of this project. 

FIELD DEVICES CONNECTION 
It will be necessary to upgrade and expand the existing communications network to connect all field 
devices and TMC’s efficiently and reliably. The principal issues here are the difficulty and high cost of 
installing cabled connections, 
particularly where busy 
roadways need to be 
crossed. 

Installation of fiber optic 
technology requires 
interconnecting numerous 
Point-of-Presence (PoP) sites 
with fiber optic cabling, 
including crossing roadways. 
This can be done through 
trenching, burying and 
backfilling, or by directed 
boring of conduits beneath 
the road surface.  

Ideally the local connection will be a “hard” cabled connection between the field device and Router 
interfacing with the Backbone. However, in some cases it may not be possible to bring a Backbone PoP 
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site close enough to the field device to permit a “hardwired” last-mile connection. In these cases some 
form of local wireless link will serve the purpose of last-mile connection. 

The logical approach to providing a wide-area network over a period of time is to construct and expand 
the network along defined highway segments in a planned manner. Alternatively, the network could be 
extended through the use of leased bandwidth. 

The communications design will determine:  

• Bandwidth requirements for each device 
• Physical location of each cluster of devices 
• Redundant paths needed within the system 
• How to bridge gaps in communications coverage 

Local Interconnects 
There are a wide range of technologies available that can support IP data transmission. The following 
communications media will be considered for inclusion in the design: fiber optic, wireless, and twisted 
pair. 

FIBER OPTIC CABLE 
Fiber optic cable is generally the media of choice. Fiber provides a high bandwidth and easily supports 
video bandwidth requirements. It is immune to Electro-Magnetic Interference (EMI), lightning, weather, 
dust and water. It is not immune to damage from road excavations 
and alternative redundant paths are essential.  

One major disadvantage to using fiber is the cost of installation, 
especially when it is installed underground. Fiber can be placed 
overhead or underground. Trenching is the most expensive part of 
installing fiber so it is beneficial to install fiber when the road is 
already being torn up. Splicing and termination of fibers is a specialist 
activity and this can add to the cost. However, the fibers can be 
tested once installed and any damaged parts or poor splices can be 
relatively easy to detect with an Optical Time Domain Reflectometer (OTDR). 

High Bandwidth Microwave Links 
Microwave transmission is suitable for point to point backhaul and it requires “line of sight” clearance. It 
will be used where it is not practical to use fiber optic. It is not practical to use this to interlink individual 
sites into a network. Also, the capacity of microwave does not match fiber optic cable, though it may be 
sufficient if properly designed. Microwave does not have the signal resilience in the presence of 
interference demonstrated by fiber optic cable. 
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The only significant advantages that microwave has over fiber optic cable 
are: 

• It is relatively cheap 
• It can span relatively large distances where it is impractical or 

undesirable to install cable 

Disadvantages of microwave include: 

• Much lower bandwidth than offered by fiber 
• Susceptible to atmospheric interference; introduces very short term 

interruptions that are detrimental to CCTV streaming and 
cumulatively lead to low availability figures 

• Visual obstructions must be avoided 
• Potential public safety considerations 

Low Bandwidth 900 MHz Ethernet and Serial Radios  
Ethernet and serial 900 MHz radio are suitable for point-to-multipoint configurations. They require a 
near “line of sight” condition between sites, so some limited obstruction may be tolerable. It will be 
used as the link from the nearest connection to the backbone and at master controller sites where it is 
not practical to use fiber optic cable. For instance, the Knoxville downtown area has sidewalks and 
underground utilities that may present a challenge to placing underground cables. Like microwave, 900 
MHz radios do not have the signal resilience in the presence of interference demonstrated by fiber optic 
cable. 

Some significant advantages that 900 MHz radio has over fiber optic cable are: 

• It is relatively cheap 
• It can span relatively short distances where it is impractical or undesirable to install cable 

Disadvantages of 900 MHz radio include: 

• Limited bandwidth 
• Susceptible to atmospheric interference which introduce very short term interruptions that are 

detrimental to CCTV streaming and cumulatively lead to low availability figures 
• Visual obstructions must be avoided as much as possible 

Periodic maintenance is needed for radio systems. Annual radio maintenance costs are typically 2-3% of 
installed equipment cost. The items needing attention include: 

• Radios (internal component failure, system grounding) 
• Radio frequency (RF) cable (corrosion, dielectric deterioration, water infiltration, surge 

suppressors) 
• Antennas (mechanical deterioration, aiming, pole corrosion) 
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Twisted Pair  
In many locations, twisted pairs are currently being used for communication. Twisted pair is best used 
for low speed branches off of the main lines. They are subject to electrical and RF interference as well as 
surges from lightning. Surge protectors should be used on these lines and will need periodic 
replacement as they fail. These lines are the most limited, so they should be and often replaced with 
fiber optic where possible. 

Cellular Service 
Wireless communications can also utilize cellar service which is being more widely employed for signal 
systems and traffic management centers. 

SHARING OPPORTUNITIES 
In order to keep costs low, the possibility of sharing parts of the network with other town departments, 
the Tennessee Department of Transportation (TDOT) and other agencies can be explored.  

LEASED COMMUNICATIONS 
The possibility of leasing a complete communications system with the option to own was explored with 
In-Line. They can purchase, install, and maintain the communications network for a fixed monthly price 
with the option of purchase at a later date.  

Bandwidth to specific sites can also be leased from the telephone companies (hardwired data), wireless 
firms (cellular data), and cable companies (cable modems and dark fiber). 

Whether the complete network or parts of the network are leased, the advantages of owning compared 
to leasing are as follows: 

The advantages of owning include: 

• No service fees 
• Independence from service providers 
• Sell or lease excess capacity 
• Security 

The advantages of leasing include: 

• Lower equipment purchasing costs 
• No need for trained maintenance staff/repair service 
• Quicker implementation 

The Town of Greeneville with its current twisted pair interconnect has several alternatives for the signal 
system communications. As stated, the fiber-optic communication is the media of choice and should, 
therefore, ultimately be the direction pursued by the Town. However, the existing twisted pair in the 
downtown signal and along Tusculum Boulevard can be utilized with ethernet communication until such 
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time that it can be replaced with fiber cable. The traffic signal system control is a low bandwidth 
application which may provide the necessary communication with the Town of Greeneville traffic 
signals. Another alternative is with available fiber infrastructure that Greeneville Light & Power Service 
has established and would make available with a leasing agreement with the Town. The Greeneville 
Light & Power Service fiber network is illustrated in Figure 4. 

It is therefore recommended that the following items be incorporated into the communication systems 
design: 

• Use Fiber Optic wherever possible 
• Twisted pair can be used for low bandwidth applications 
• Leasing communications should be evaluated as an alternative approach 

A detailed communications design will provide further definition to this approach. 
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Figure 4: Greeneville Light & Power Systems Fiber Cable Network 
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GREENEVILLE SIGNAL SYSTEM AND PHASING  

SUBSYSTEMS 
Greeneville currently has 33 operating signals with 15 operating within two twisted pair systems and 
another 4 signals having interconnect with an adjacent signal for coordination due to signal spacing. The 
15 intersections currently with twisted pair interconnect for downtown and Tusculum Boulevard would 
be two subsystems that would be maintained and improved with communications that should extended 
to a central location(s) for monitoring and operations. Andrew Johnson Highway (US 11E/SR 34), a 
principle highway in Greeneville, would be an additional subsystem to the Greeneville system.  

Andrew Johnson Highway through Greeneville is approximately 7 miles in length with an approximate 
2017 AADT of 27,175 (Average of Stations 117, 101, 112, 100, 46, and 127). Communications between 
signals is limited with the signals identified above at Fair Grounds Road and Haynes Boulevard and 
Morgan Road/Harlan Drive and Walmart.  

With the existing systems and Greeneville’s principle arterial highway , the Greenville signal system 
should establish three primary subsystems providing for the monitoring and operations of the Town’s 
signals. 

Andrew Johnson Highway (US 11E/US 321/SR34) 
Andrew Johnson Highway (US 11E/US 321/SR 34) currently has 12 traffic signals within Greeneville with 
two possible future signals at the following intersections: 

1. Hal Henard Road, City of Greeneville proposed signal 
2. Tusculum Boulevard (US 11 Bus), TDOT proposed signal 

Andrew Johnson Highway has four signals operating with either twisted pair or radio for coordination 
between them with an on-street master. These intersections are as follows: 

1. Fair Grounds Road and Haynes Boulevard (Twisted Pair) 
2. Morgan Road/Harlan Drive and Walmart (Radio) 

Signals along Andrew Johnson Highway operate as isolated signals. Spacing of the signals west of 
Greeneville Commons is more than 3,500 feet. To the east, Andrew Johnson Highway has 6 signals 
within approximately 1.5 miles, from Greeneville Commons to Rufe Taylor Road. There is approximately 
3,000 feet between Rufe Taylor Road and Morgan Road/Harlan Drive. Distances between signals greater 
than ½ mile are often difficult to coordinate as speeds may vary significantly, unsignalized intersections 
and driveways may interrupt and dissipate traffic flows and platoons.  



Greeneville Signal System and Phasing 
 

 SIGNAL SYSTEM EVALUATION, OPTIMIZATION, AND COMMUNICATIONS MASTER PLAN  |  Page 31 

The six signals along Andrew Johnson Highway from Green Commons to Rufe Taylor Road within 1.5 
miles provides an opportunity for an additional subsystem within the Greeneville signal system. The 
possible signalization of the Tusculum Boulevard intersection, identified in the November 2016 
Technical Report prepared for TDOT for State Route 34 (US 11E) in Greene County, would help maintain 
traffic platoons between Justice Drive and Fairgrounds Road which is a distance of approximately 3,500 
feet, exceeding the ½ mile distance for system progression. The subsystem for Andrew Johnson Highway 
Green Commons to Rufe Taylor Road was identified in the November 2016 Technical Report and should 
be part of the SR 34 improvement in Greeneville. The design contract for the Andrew Johnson Highway 
(US 11E/SR 34) was awarded in 2018 but has not yet begun. This subsystem is the Town’s first priority 
thereby providing signal coordination and communications to Greeneville’s most primary corridor with 
current AADTs between 25,000 and 30,000vpd. This priority could be accomplished with the highway 
improvements planned by the TDOT, but construction of these improvements may be five years away. 

With the establishment of a subsystem on Andrew Johnson initially from Greeneville Commons to Rufe 
Taylor Road, the communications should later be extended to Industrial Road/Burns Street and 
Kingsport Highway (SR 93) to the west and Morgan Road/Harlan Drive and Walmart to the east for 
communications to a central office location for monitoring and operational purposes. Some 
coordination may be provided but would be more limited in function because of distances greater 3,000 
feet. which conditions would interfere with traffic platoons on Andrew Johnson Highway. The current 
age of controllers for these outlying signals are less than 10 years and do not need immediate upgrade. 
An initial coordination of the Greeneville Commons to Rufe Taylor may also be initially achieved with 
time-base control (TBC) but would require upgrading signal controllers. 

The later phase of the Andrew Johnson Highway (US 11E/SR 34) extension from Greeneville Commons 
to Industrial Road/Burns Street and Kingsport Highway (SR 93) to the west should be considered with 
planned the highway improvements. The interconnect to these signals was not identified in the 
November 2016 Technical Report prepared for TDOT but might be a consideration in the deployment of 
a Town ATMS. 

Communication with the future signalized intersection of Andrew Johnson Highway with Hal Henard 
Road should be a longer-range goal. Communication is not immediately needed as this intersection is 
approximately 3 miles from the Main Street (US 321) signal thereby may operate as an isolated signal. 
The nearest signal from proposed Hal Henard Road signal is the signal operation of the Summer Street 
(US 11E Bus.) and State Route 70 which is distance of approximately 1 mile. This may be a more feasible 
fiber link back to a central location when a later phase addressing Asheville Highway (SR 70) is 
considered. A cellular link would be an alternative to the possible future signal. 

Greeneville Downtown 
The current Greeneville Downtown system with twisted pair interconnect includes eight (8) signals 
which five (5) are at intersections aligned with Business 11E, Summer Street and Main Street (US 321/SR 
107) through downtown. Main Street in conjunction as an integral segment of Business 11E is also US 
321/SR 107, a primary state route through the Greeneville downtown with an AADT of approximately 
11,440vpd. The current twisted pair is extended along Main Street to McKee Street (SR 350) to the south 
and to the west of Main Street along Church Street to College Street near the Greeneville Town Hall. 



Greeneville Signal System and Phasing 
 

 SIGNAL SYSTEM EVALUATION, OPTIMIZATION, AND COMMUNICATIONS MASTER PLAN  |  Page 32 

With the proximity of the current communications with the Greeneville Town Hall, the Town Hall is a 
principle consideration of central office location for the Greeneville signal system. 

The downtown system is a critical subsystem for the Greeneville signal system and provides the 
communication link to the Town Hall location for the central control. The twisted pair interconnect 
should be replaced with fiber cable but may initially be operated with ethernet over the copper (twisted 
pair) cable. The downtown subsystem can be later expanded to include signals for McKee Street (SR 
350) at intersections with College Street and Bernard Avenue and the signal at Bernard Avenue and 
Church Street. 

Because the downtown has many pedestrian facilities, any improvements to the signals must also 
address ADA requirements and insure acceptable pedestrian and handicap mobility. Some pole 
locations, sidewalk, and handicap ramps must be brought up to standards for this mobility. The signals 
operating for the Summer Street intersections at Cutler Street and Irish Street would require 
replacement because the poles are currently located in the sidewalks prohibiting the ADA accessible 
movements and interfering with all pedestrians. These two intersections would need to be upgraded 
with configurations that addresses the limitations of the intersections and permits the required 
pedestrian accessibility and signals. This consideration will have significant additional associated costs 
that would impact this subsystem priority until funding is available for the necessary improvements. A 
consideration might be to exclude these two signals from the system initially until further funding is 
available. It should be noted that these intersections are low volume; peak hour traffic does not warrant 
signalization. These signals were likely installed when more traffic was traveling US 11E through 
downtown Greeneville and are still operational due to possible lines of sight issue with corner buildings 
and the railroad underpass. 

Tusculum Boulevard (US 11E Bus/SR 107) 
Tusculum Boulevard (US 11E Bus/SR 107) is another principle arterial serving Greeneville extending from 
Greeneville downtown to Andrew Johnson Highway (US 11E/US 321/SR 34) to the east. Tusculum 
Boulevard is the primary access to Greenville High School next to downtown and Town Hall. This current 
system of seven signals from Grove Street to Justice Drive/Old Tusculum Road is interconnected with 
twisted pair cable. Its proximity to the downtown system and Town Hall presents an opportunity to link 
these systems and provide for communications back to a central location at Town Hall. Fiber-optic cable 
should replace the existing twisted pair cable. The current twisted pair might be initially used with 
ethernet communications until fiber can be funded and installed. 

This Tusculum Boulevard subsystem also presents the opportunity to establish direct communications 
between a central location (Greeneville Town Hall) to the Andrew Johnson Highway subsystem. This 
connection may be provided along Tusculum Boulevard between Justice Drive/Old Tusculum Road to 
Andrew Johnson Highway or along Justice Drive to Andrew Johnson Highway. 

Several intersections along this system corridor may require some sidewalk and handicap ramp 
improvement for ADA requirements. The intersection of Tusculum Boulevard with Bernard Avenue 
should consider sidewalk improvements due to its proximity to Eastview Elementary School. With ADA 
and pedestrian considerations less for Tusculum Boulevard than downtown, its priority may be higher 
than the Greeneville downtown. 
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With these three subsystems including the extensions along Andrew Johnson Highway (US 11E/SR 34) 
and McKee Street (SR 350), a system of 31 signals (including the possible signal of Andrew Johnson 
Highway and Tusculum Boulevard) may be incorporated into a Greenville signal system. With the 
replacement of the Town’s existing twisted pair cable with fiber-optic cable and installation of fiber-
optic cable in conjunction with recommended improvements along Andrew Johnson Highway (US 
11E/SR 34), this fiber communications may be Town owned and managed fiber that may present further 
opportunities for Town services and other transportation related activities including CCTV monitoring of 
critical junctions and/or high accident locations. 

One additional subsystem or signal grouping for a later construction phase may be the Asheville 
Highway (SR 70) corridor, including the intersections with Main Street (US 321) and Vann Road. The 
distance between these two intersections is approximately 2,300 feet, thereby within the ½ spacing 
recommended for signal progression. Asheville Highway (SR 70) has a 2018 AADT of 11,930 on a 2-lane 
arterial facility. Communications with fiber cable back to a central location (Town Hall) may be 
accomplished along Main Street from Asheville Highway to McKee Street, an approximate 5,600 feet. An 
alternative of fiber may be along SR 70 to Summer Street and Summer Street to Cutler Street, 
approximately 11,600 feet. The alternative would result in communication to the isolated signal at SR 70 
and Summer Street. This subsystem would be a lower priority as its isolated location is more difficult to 
establish communications back to a central location. Cellular communication may be an alternative to 
fiber communication to this isolated subsystem. This subsystem should be in conjunction with 
improvements for this section of Asheville Highway as it’s the only signalized intersection found to be 
near capacity for this study. 

The construction of this system will depend on construction phasing and available funding. With the 
Town’s priority of improving traffic flow on Andrew Johnson Highway (US 11E/321), it would be the first 
phase of construction that would extend between Greeneville Commons and Rufe Taylor Road. Phases 2 
and 3 could follow providing for the subsystems along Tusculum Boulevard and for downtown, 
respectively. The extensions of the Andrew Johnson Highway and the downtown subsystems could be 
Phases 4 and 5, respectively. The subsystem for Asheville Highway would be Phases 6 and 7. Figure 5 
illustrates the proposed subsystems, communications to a central location at Town Hall, and 
construction phasing. Figure 5 also shows future fiber fiber communications for an ultimate fiber system 
including several communication loops to create system redundancy thereby insuring alternative 
connectivity to the signal subsystems. Table 8 present the subsystems and construction phasing. 

The design and installation of the fiber network should not be limited to the traffic signal control but 
should consider future Intelligent transportation systems (ITS) application including video (CCTV) and 
dynamic message signs for critical junctions and high accident locations. CCTV might be considered in 
the future for the following junctions: 

• Main Street (US 321) & Summer Street 
• Main Street (US 321) & Asheville Highway (SR 70) 
• Summer Street (US 11Bus) & SR 70 
• Andrew Johnson Highway (US 11E/321, SR 34) & Main Street (US 321)/Kingsport Hwy (SR 93) 
• Andrew Johnson Highway (US 11E/321, SR 34) & Tusculum Boulevard 
• Andrew Johnson Highway (US 11E/321, SR 34) & Tusculum Bypass 
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Table 8: Signal System Phasing 

SIGNAL GROUPS EXISTING COMM FO 
COMM 

3. ANDREW JOHNSON HIGHWAY (U.S. 11E)     
1. Andrew Johnson Hwy (US 11E) & Hal Henard Road (potential future signal)   Phase7 
2. Andrew Johnson Hwy (US 11E) & Main St/Kingsport Hwy (SR 93)   

Phase 4 
3. Andrew Johnson Hwy (US 11E) & Industrial Road/Burns Street   

4. Andrew Johnson Hwy (US 11E) & Greeneville Commons   

PHASE 1 
SYSTEM 

5. Andrew Johnson Hwy (US 11E) & Justice Drive/Bob Smith Blvd   

6. Andrew Johnson Hwy (US 11E) & Tusculum Blvd (US 11E Bus., potential future signal)   

7. Andrew Johnson Hwy (US 11E) & Fairgrounds Road  Twisted 
Pair 8. Andrew Johnson Hwy (US 11E) & Haynes Blvd/Lowes Entrance M 

9. Andrew Johnson Hwy (US 11E) & Erwin Hwy    

10. Andrew Johnson Hwy (US 11E) & Rufe Taylor Rd   

11. Andrew Johnson Hwy (US 11E) & Morgan Rd/Harlan Dr.  
Radio 

Phase 4 12. Andrew Johnson Hwy (US 11E) & Walmart Driveway M 
13. Snapps Ferry Rd & Bohannon Ave/Forest Hills Dr   

2. TUSCULUM BOULEVARD (US 11 Bus./SR 107)     
1. Tusculum Blvd (SR 107) & Grove St  

Twisted 
Pair 

PHASE 2 
SYSTEM 

2. Tusculum Blvd (SR 107) & Austin St  

3. Tusculum Blvd (SR 107) & Snapps Ferry Rd M 
4. Tusculum Blvd (SR 107) & Bernard Ave  

5. Tusculum Blvd (SR 107) & Mt Bethel Rd/Mason St  

6. Tusculum Blvd (SR 107) & Hope Rd  

7. Tusculum Blvd (SR 107) & Justice Dr/Old Tusculum Rd  

1. DOWNTOWN     
1. Summer St (US 11 Bus) & Cutler St  

Twisted 
Pair 

Phase 5 
2. Summer St (US 11 Bus) & Irish St  

3. Main St (US 321) & Tusculum Blvd/Spencer St  

PHASE 3 
SYSTEM 

4. Main St (US 321) & Church St  

5. Main St (US 321) & Depot St  

6. Main St (US 321) & Summer St M 
7. Main St (US 321) & McKee St  

8        Church St & College St.  

9. E. McKee St (SR 350 )& College St   

Phase 5 10. E. McKee St (SR 350) & Bernard Ave   

11. Church St & Bernard Ave   

ASHEVILLE HIGHWAY (SR 70)     
1. Summer St (US 11 Bus) & Arnold Rd   Phase7 
2. Asheville Hwy (SR 70) & Main St (US 321)   

Phase 6 
3. Asheville Hwy (SR 70) & Vann Rd   

NOTES:  Existing Subsystem  
 Initial or primary subsystem for upgrading signals and installing FO communications 
 Future signal upgrades and extension of the FO communications 
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Figure 5: Proposed Traffic Signal Communication and Construction Phases 
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Construction for each phase and subsystem generally consists of the following: 

Andrew Johnson Highway (US 11E/321)-Phases 1 & 4 
• Controller/Cabinet Upgrade 
• Vehicle Detection Upgrade 
• Communications-Underground Fiber (Including Central Software) 

The vehicle detection for Andrew Johnson Highway would be improved with STOP bar and advance 
radar detection. 

Tusculum Boulevard (US 11E Bus./SR 107)-Phase 2 
• Controller/Cabinet Upgrade 
• Signal Reconstruction 
• Vehicle Detection Upgrade 
• Pedestrian Signal Upgrade 
• Handicap Ramp Improvements 
• Communications-Replacing Overhead Twisted Pair with Fiber  

The Tusculum Boulevard will require some pedestrian signals and associated handicap ramp 
improvements. Vehicle detection would be improved with STOP bar radar detection. The signal for the 
intersection of Bernard Avenue should be reconstructed including auxiliary signal heads for better lines 
of sight and signal displays from the driveway approach.  

Downtown (US 11E Bus/321)-Phases 3 & 5 
• Controller/Cabinet Upgrade 
• Signal Reconstruction 
• Vehicle Detection Upgrade 
• Pedestrian Signal Upgrade 
• Handicap Ramp Improvements 
• Communications-Replacing Underground Twisted-Pair with Fiber  

The downtown subsystem would require reconstruction of two traffic signals for Summer Street at 
Cutler Street and Irish Street, pedestrian signal upgrades, and handicap ramp improvements. Vehicle 
detection would be upgraded with STOP bar detection. 

Asheville Highway (SR 70)-Phase 6 
• Controller/Cabinet Upgrade 
• Vehicle Detection Upgrade 
• Pedestrian Signal Upgrade 
• Handicap Ramp Improvements 
• Communications-Underground Fiber 
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The estimated cost of this system and its subsystems is provided in Table 9, reflecting an estimated total 
system buildout cost of $3.76 million which includes signal cabinet and controller replacement, fiber 
communications, signal reconstruction, pedestrian improvements, and vehicle detection. Upgrading the 
vehicle detection of the traffic signals is approximately $992,500. Signal cabinet and controller upgrades 
with communications is an estimated $1.69 million. Phase 7 reflects a significant cost of the system, 12-
percent of the system buildout cost, but it should be a very distant phase of the system. The estimated 
cost of the initial three construction phases is $2.28 million. 

The Town of Greeneville has approximately $725,000 currently available for design and construction of 
the system. This would essentially limit the construction to Phase 1, Andrew Johnson Highway (US 
11E/321). With an extensive GLPS fiber network available, the fiber communications may be initially 
leased, saving approximately $670,000 through Phase 5 of the system.  

An alternative phasing of construction may be pursued for the initial three primary phases of the system 
with consideration of a few factors. The alternative would limit the construction of the initial system 
with realizing these following factors: 

• TDOT planned improvement for Andrew Johnson Highway (US 11E/321) that would reconstruct 
signals and install interconnect from Greeneville Common to Rufe Taylor Road. (Request that 
this project also include communications to Main Street.) 

• Greeneville Light and Power System (GLPS) available fiber network. 

• Ethernet over copper for downtown system communications and limit system improvements 
along Main Street, removing the signal reconstruction along Summer Street. 

• Limit the radar detection upgrade to Tusculum Boulevard.  

Current fiber-optic cable installed by the Greeneville Light and Power System (GLPS) is illustrated in  

Figure 6. Overlaying the proposed Greeneville system and its communications with the available GLPS 
fiber network provides an opportunity for a possible lease agreement with GLPS. Much of the proposed 
Town signal communication overlays well with the GLPS network with exception of the downtown 
where it is more limited and off the 11E Business alignment. The possible leased agreement for fiber 
with GLPS would have operational cost for 7.75 miles of fiber. The advantages and disadvantages were 
presented earlier in this report. Town owned or leased communications must be both a short- and long-
term consideration. The leased communications may be an alternative to the more isolated signals until 
Town communications can be extended to those locations. 

With these factors considered, the construction of Phase 1 may be limited to the controller upgrade and 
modification of the cabinet for fiber communications leased through GLPS until TDOT completes the 
planned improvements for Andrew Johnson Highway including signals (including radar detection) and 
communications. There would be ongoing leasing costs until the TDOT road project is completed, 1.7 
miles of fiber. Communication to the central can use the communications along Tusculum Boulevard. 
The cost of the initial three phases of the system can be reduced to an estimated cost of $1.014 million.  
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Table 9: System Construction Estimate 

SIGNAL SYSTEM CONSTRUCTION 
AJ HWY (US 11E/SR34) TUSCULUM 

BLVD DOWNTOWN ASHEVILLE HWY (SR 70) SYSTEM 
TOTAL 

PHASE 1 PHASE 4 PHASE 2 PHASE 3 PHASE 5 PHASE 6 PHASE 7 

CONTROLLER/CABINET UPGRADE      $110,880.00 $79,200.00 $110,880.00 $79,200.00 $47,520.00 $31,680.00 $15,840.00 $475,200.00 

SIGNAL RECONSTRUCTION      $0.00 $0.00 $150,000.00 $450,000.00 $0.00 $0.00 $0.00 $600,000.00 

VEHICLE DETECTION UPGRADE      $300,240.00 $150,120.00 $200,160.00 $158,460.00 $83,400.00 $66,720.00 $33,360.00 $992,460.00 

PEDESTRIAN SIGNALS UPGRADE      $0.00 $0.00 $54,000.00 $166,080.00 $90,240.00 $69,120.00 $0.00 $379,440.00 

HANDICAP RAMP UPGRADES      $0.00 $0.00 $33,600.00 $25,200.00 $67,200.00 $50,400.00 $0.00 $176,400.00 

FIBER OPTIC COMMUNICATIONS      $233,522.40 $238,740.00 $75,264.00 $81,630.00 $40,788.00 $19,332.00 $396,648.00 $1,085,924.40 

CENTRAL SOFTWARE      $50,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $50,000.00 

  $694,642.40 $468,060.00 $623,904.00 $960,570.00 $329,148.00 $237,252.00 $445,848.00 $3,759,424.40 

 Initial phase of each subsystem, Phases 1, 2, 3, and 6. 

 Extension of each subsystem, Phases 4, 5, and 7. 
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Figure 6: Proposed Signal Communications with GLPS Fiber Network 



Greeneville Signal System and Phasing 
 

 SIGNAL SYSTEM EVALUATION, OPTIMIZATION, AND COMMUNICATIONS MASTER PLAN  |  Page 40 

Plans should begin to Improve Asheville Highway (SR 70) arterial between Main Street (US 321) and 
Ashland Drive or Weemes, thereby increasing its capacity. The traffic signals and its subsystem might be 
a consideration in conjunction of this possible improvement. With this in mind, the associated cost of 
Phase 6 can be reduced from the estimated system planning cost. The cost of the system of the four 
primary subsystems may be approximately $1.977 million through Phase 6 and an approximate $2.423 
million at buildout. Table 10 presents the estimated cost of this alternative approach for the system 
buildout. 
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Table 10: System Alternative Construction Estimate 

SIGNAL SYSTEM CONSTRUCTION 
AJ HWY (US 11E/SR34) TUSCULUM 

BLVD DOWNTOWN ASHEVILLE HWY (SR 70) SYSTEM 
TOTAL 

PHASE 1 PHASE 4 PHASE 2 PHASE 3 PHASE 5 PHASE 6 PHASE 7 

CONTROLLER/CABINET UPGRADE      $36,960.00 $15,840.00 $110,880.00 $79,200.00 $47,520.00 $0.00 $15,840.00 $306,240.00 

SIGNAL RECONSTRUCTION      $0.00 $0.00 $0.00 $150,000.00 $300,000.00 $0.00 $0.00 $450,000.00 

VEHICLE DETECTION UPGRADE      $0.00 $33,360.00 $200,160.00 $0.00 $241,860.00 $0.00 $33,360.00 $508,740.00 

PEDESTRIAN SIGNALS UPGRADE      $0.00 $0.00 $54,000.00 $166,080.00 $90,240.00 $0.00 $0.00 $310,320.00 

HANDICAP RAMP UPGRADES      $0.00 $0.00 $33,600.00 $0.00 $92,400.00 $0.00 $0.00 $126,000.00 

FIBER OPTIC COMMUNICATIONS      $43,092.00 $10,104.00 $75,264.00 $14,112.00 $131,946.00 $0.00 $396,648.00 $671,166.00 

CENTRAL SOFTWARE      $50,000.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $50,000.00 

  $130,052.00 $59,304.00 $473,904.00 $409,392.00 $903,966.00 $0.00 $445,848.00 $2,422,466.00 

 Initial phase of each subsystem, Phases 1, 2, 3, and 6. 

 Extension of each subsystem, Phases 4, 5, and 7. 

 

 

 



 

 SIGNAL SYSTEM EVALUATION, OPTIMIZATION, AND COMMUNICATIONS MASTER PLAN  |  Page 42 

 

RECOMMENDATIONS  
Below are the recommendations for the phased approach to the Greeneville signal system. Future 
funding should be sought for the buildout of the system including Town owned fiber communication 
network. These recommendations are also summarized for each intersection in the Appendix with the 
review and inventory the existing traffic signal control. 

SIGNAL TIMING 
• Install signal clearances, YELLOW and RED intervals for minimum and recommended standard 

clearance time. 
• Update signal timing for Town of Greeneville traffic signals. 

SIGNAL SYSTEM SIGNAL UPGRADES AND COMMUNICATIONS 

General 
Signal cabinets and controllers throughout the Town of Greeneville should be replace with the most 
current technology reflecting the Advance Traffic Controllers (ATC). Fiber-optic communications should 
be installed for the ultimate Town owed fiber network but phased with initially leased fiber until Town 
owed fiber can be funded and installed. The current twisted pair interconnect should be utilized until it 
can be replaced with fiber cable. The backbone of this fiber network should extend along Andrew 
Johnson Highway, Tusculum Boulevard, and Main Street with connection to the Town Hall for a central 
traffic control center. The design and installation of the fiber should consider more than the traffic signal 
control and consider future ITS based applications including video (CCTV) for critical junctions and 
possible dynamic message signs for Andrew Johnson Highway (US 11E/SR 34). 

Signals should be upgraded with radar detection and pedestrian control and improved sidewalk 
accessibility as required by the American Disabilities Act (ADA).  

Andrew Johnson Highway (US 11E/US 321/SR34) 
• Phase 1 

− Upgrade signal controllers and install fiber communications with leased fiber with GLPS. 
− Install fiber communications, upgrade signal cabinets, and radar detection with TDOT 

planned Andrew Johnson Highway roadway improvements. 
− Develop central traffic signal control from Town Hall  
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• Phase 4 
− Request TDOT communication from Greeneville Commons to Main Street (US 

321)/Kingsport Highway (SR 93) in conjunction with Andrew Johnson Highway roadway 
improvements. 

Tusculum Boulevard (US 11E Bus/SR 107) 
• Phase 2 

− Upgrade signal cabinet and controllers with overhead fiber communications from Andrew 
Johnson Highway to Main Street. 

− Install radar vehicle detection 
− Provide pedestrian signals with push button actuation and improved handicap ramps for the 

Tusculum Boulevard intersections: 
 Grove Street 
 Austin Street 
 Snapps Ferry Road 

− Reconstruct the signal for the intersection of Tusculum Boulevard and Bernard Avenue. 

Greeneville Downtown 
• Phase 3 

− Upgrade signal cabinets and controllers for Main Street (US 11 Bus/321) and intersection of 
Church Street and College Street. 

− Install ethernet communications with existing twisted-pair cable. 
− Upgrade pedestrian signals with push button actuation and handicap ramps for Main Street. 

• Phase 5 
− Reconstruct signals for Summer Street intersections with Cutler Street and Irish Street with 

pedestrian ramp improvements and crosswalks. 
− Replace twisted-pair cable with fiber-optic cable for communication 
− Install radar vehicle detection. 

Asheville Highway (SR 70) 
• Phase 6 

− Study potential Asheville Highway improvements for adding capacity.  
− Reconstruct the signal at the intersection of Asheville Highway and Vann Road. 
− Upgrade signal controllers and install fiber communications from Main Street to Vann Road. 
− Install radar vehicle detection. 
− Provide pedestrian signals with push button actuation and improved handicap ramps.  
− Install a cellular link between this subsystem and central system control. 
 

• Phase 7 
− Extend fiber communication from the Asheville Highway (SR 70) subsystem to central office 

location providing communications to the isolated intersection of Summer Street and 
Highway 70. 
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Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 15 62 18 20 57 18 20
2 3/3/3 105 18 63 24 22 59 24 45

3
4
5
6
7
8 18 63 0 24 22 59 0 24

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 20 6

2.5 5.0 2.5 2.5 5.0 2.5
25 65 25 25 65 25

3.6 4.5 3.5 3.6 4.5 3.5
2.5 2.3 2.5 2.5 2.3 2.5

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Coordination Splits (sec)CYCLE OFFSET

TimingCONTROLLER
Initial

Extension
Max 1
Max 2
Yellow
All Red

Walk
Flash Don’t Walk

Max/Min Recall
Coordinated Phases

SIGNAL TIMING INVENTORY

C/O/SPLAN

INTERSECTION: SIGNAL NO.: Andrew Johnson Hwy (US 11E) & Main St (US 321)/Kingsport Hwy (SR 93)

Controller Model:



Andrew Johnson Hwy (US 11E) & Industrial Road/Burns Street

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 23 50 22 17 56 22 4
2 3/3/3 105 21 52 32 15 58 32 0

3
4
5
6
7
8 23 52 0 32 17 58 0 32

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 20 6

2.5 5.0 2.5 2.5 5.0 2.5
25 60 35 20 60 35

3.2 4.5 4.0 3.2 4.5 4.0
2.5 2.2 2.5 2.5 2.2 2.5

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

WEEKLY PROGRAM PLAN

Yellow
All Red

Walk
Flash Don’t Walk

Max/Min Recall
Coordinated Phases

Initial
Extension

Max 1
Max 2

DAY PLAN EVENTS

Timing

Controller Model:

PLAN C/O/S CYCLE Coordination Splits (sec)
OFFSET

CONTROLLER

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



 Andrew Johnson Hwy (US 11E) & Greeneville Commons

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 15 50 15 15 15 50 15 15 88
2 3/3/3 105 15 59 15 16 15 59 15 16 36
3
4
5
6
7
8 15 59 15 16 15 59 15 16

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 6 20 6 6

2.5 5.0 2.5 2.5 2.5 5.0 2.5 2.5
15 60 15 20 15 60 15 20

3.2 4.5 3.2 3.2 3.2 4.5 3.2 3.2
2.5 2.0 2.5 2.5 2.5 2.0 2.5 2.5

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Andrew Johnson Hwy (US 11E) & Justice Drive/Bob Smith Blvd

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 15 40 20 20 15 40 93
2 3/3/3 105 15 50 20 20 15 50 28

3
4
5
6
7
8 15 50 20 20 15 50 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 6 20

2.5 5.0 2.5 2.5 2.5 5.0
15 50 20 20 15 50

3.2 4.5 3.2 3.2 3.2 4.5
2.5 4.0 5.0 5.0 2.5 4.0

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Andrew Johnson Hwy (US 11E) & Fairgrounds Road

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 15 61 19 76 48
2 3/3/3 105 15 68 22 83 80

3
4
5
6
7
8 15 68 0 22 0 83 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 20

2.5 5.0 2.5 5.0
15 85 25 85

3.2 4.5 3.2 4.5
2.5 2.0 2.5 2.0

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Andrew Johnson Hwy (US 11E) & Haynes Blvd/Lowes Entrance

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 15 61 19 15 61 19 47
2 3/3/3 105 15 71 19 15 7\ 19 59

3
4
5
6
7
8 15 71 0 19 15 61 0 19

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 20 6

2.5 5.0 2.5 2.5 5.0 2.5
15 75 20 15 75 20

3.2 4.5 3.2 3.2 4.5 3.2
2.5 2.5 2.5 2.5 2.5 2.5

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



 Andrew Johnson Hwy (US 11E) & Erwin Hwy 

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 15 44 21 15 15 44 15 21 24
2 3/3/3 105 19 53 17 16 15 57 15 18 56

3
4
5
6
7
8 19 53 21 16 15 57 15 21

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 6 20 6 6

2.5 5.0 2.5 2.5 2.5 5.0 2.5 2.5
20 60 25 20 15 60 15 20

3.2 4.5 3.2 3.2 3.2 4.5 3.2 3.2
2.5 2.2 2.5 2.5 2.5 2.2 2.5 2.5

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Andrew Johnson Hwy (US 11E) & Rufe Taylor Rd

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 15 55 25 15 55 25 82
2 3/3/3 105 15 54 36 15 54 36 97

3
4
5
6
7
8 15 55 0 36 15 55 0 36

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 20 6

2.5 5.0 2.5 2.5 5.0 2.5
15 60 40 15 60 40

3.2 4.5 3.2 3.2 4.5 3.2
2.5 2.0 2.5 2.5 2.0 2.5

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Andrew Johnson Hwy (US 11E) & Morgan Rd/Harlan Dr.

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 15 50 15 15 65 40
2 3/3/3 105 24 50 16 15 74 59

3
4
5
6
7
8 24 50 16 15 0 74 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 20

2.5 5.0 2.5 2.5 5.0
25 75 20 20 75

3.2 4.5 3.2 3.2 4.5
2.5 2.0 2.5 2.5 2.0

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Andrew Johnson Hwy (US 11E) & Walmart Driveway

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 95 15 63 17 15 63 17 41
2 3/3/3 105 15 59 31 15 59 31 60
3
4
5
6
7
8 15 63 0 31 15 63 0 31

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 20 6

2.5 5.0 2.5 2.5 5.0 2.5
20 60 20 15 60 20

3.2 4.5 3.2 3.2 4.5 3.2
2.5 2.0 2.5 2.5 2.0 2.5

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



 Snapps Ferry Rd & Bohannon Ave/Forest Hills Dr

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 75 20 25 15 15 25 20
2 3/3/3 80 20 30 15 15 29 21

3
4
5
6
7
8 20 30 15 15 29 21 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 6 6 15 15

2.5 2.5 2.5 2.5 2.5 2.5
20 35 20 20 35 75

3.2 3.5 3.2 3.2 3.5 3.5
2.5 4.0 4.5 5.5 4.0 2.0

Min Min
2 5

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Tusculum Blvd (SR 107) & Grove St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 70 53 17 53 17 54
2 1/3/3 70 52 18 52 18 54

3
4
5
6
7
8 0 53 0 18 0 53 0 18

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
15 6 15 6
2.5 2.5 2.5 2.5
55 20 55 20

3.5 3.2 3.5 3.2
2.0 2.0 2.0 2.0

7 7 7 7
10 10 10 10

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Tusculum Blvd (SR 107) & Austin St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 70 47 23 47 23 63
2 1/3/3 70 46 24 46 24 63

3
4
5
6
7
8 0 47 0 24 0 47 0 24

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
15 6 15 6
2.5 2.5 2.5 2.5
50 25 50 25

3.5 3.2 3.5 3.2
2.0 2.0 2.0 2.0

7 7 7 7
10 10 10 10

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Tusculum Blvd (SR 107) & Snapps Ferry Rd

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 70 17 34 19 51 43
2 1/3/3 70 15 32 23 47 42

3
4
5
6
7
8 17 34 0 23 0 51 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 6 15

2.5 2.5 2.5 2.5
20 55 25 55

3.2 3.5 3.2 3.5
2.2 2.0 2.5 2.0

7 6
20 13

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Tusculum Blvd (SR 107) & Bernard Ave

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 70 21 29 20 50 67
2 1/3/3 70 19 33 18 52 0
3
4
5
6
7
8 21 33 0 20 0 52 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 6 15

2.5 2.5 2.5 2.5
25 55 20 55

3.2 3.5 3.2 3.5
2.5 2.0 2.5 2.0

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Tusculum Blvd (SR 107) & Mt Bethel Rd/Mason St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 70 15 33 22 48 22 68
2 1/3/3 70 15 38 17 53 17 69
3
4
5
6
7
8 15 38 0 22 0 53 0 22

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 6 15 6

2.5 2.5 2.5 2.5 2.5
15 55 25 55 25

3.2 3.5 3.2 3.5 3.2
2.5 2.5 2.0 2.5 2.0

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Tusculum Blvd (SR 107) & Hope Rd

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 70 15 40 15 15 40 15 0
2 1/3/3 70 15 40 15 15 40 15 0
3
4
5
6
7
8 15 40 0 15 15 40 0 15

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 6 6 15 6

2.5 2.5 2.5 2.5 2.5 2.5
15 40 20 15 40 20

3.2 3.5 3.2 3.2 3.5 3.2
2.5 2.5 2.0 2.5 2.5 2.0

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Tusculum Blvd (SR 107) & Justice Dr/Old Tusculum Rd

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 70 15 26 29 41 29 67
2 1/3/3 70 15 28 27 43 27 0

3
4
5
6
7
8 15 28 0 29 0 43 0 29

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 6 15 6

2.5 2.5 2.5 2.5 2.5
15 45 30 45 30

3.2 3.5 3.2 3.5 3.2
2.5 2.5 2.0 2.5 2.0

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



 Summer St (US 11 Bus) & Cutler St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 50 33 17 33 17 0
2 1/3/3 50 33 17 33 17 20

3
4
5
6
7
8 0 33 0 17 0 33 0 17

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
15 6 15 6
2.5 2.5 2.5 2.5
35 20 35 20

3.5 3.2 3.5 3.2
2.0 2.0 2.0 2.0

7 5 7 5
15 10 15 10

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 11:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Summer St (US 11 Bus) & Irish St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 50 31 19 31 19 2
2 1/3/3 50 30 20 30 20 37

3
4
5
6
7
8 0 31 0 20 0 31 0 20

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
15 6 15 6
2.5 2.5 2.5 2.5
35 20 35 20

3.5 3.2 3.5 3.2
2.0 2.0 2.0 2.0

7 20 0 35 0 20 0
15 15 15 15

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 11:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Main St (US 321) & Tusculum Blvd/Spencer St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 50 25 25 25 25 45
2 1/3/3 100 41 59 41 59 88

3
4
5
6
7
8 0 41 0 59 0 41 0 59

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
15 6 15 15
2.5 2.5 2.5 2.5
45 25 45 60

3.5 3.2 3.5 3.2
2.5 2.0 2.5 2.0

7 7 7
15 16 12

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 11:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



 Main St (US 321) & Church St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 100 12 48 12 28 12 48 12 28 68
2 1/3/3 100 12 46 12 30 12 46 12 30 40

3
4
5
6
7
8 12 48 12 30 12 48 12 30

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 6 6 6 15 6 6

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
15 50 15 30 15 50 15 30

3.2 3.5 3.2 3.2 3.2 3.5 3.2 3.2
2.5 2.0 2.5 2.0 2.5 2.0 2.5 2.0

7 7 7 7
12 15 12 15

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 11:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Main St (US 321) & Depot St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 100 74 26 74 26 18
2 1/3/3 100 75 25 75 25 89

3
4
5
6
7
8 0 75 0 26 0 75 0 26

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
15 6 15 6
2.5 2.5 2.5 2.5
75 30 75 30

3.5 3.2 3.5 3.2
2.0 2.0 2.0 2.0

7 7 7 7
12 15 12 15

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 11:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Main St (US 321) & Summer St (US 11E Bus)

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 100 12 43 25 20 55 66
2 1/3/3 100 12 48 20 20 60 46

3
4
5
6
7
8 12 48 25 20 0 60 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 6 6 15

2.5 2.5 2.5 2.5 2.5
15 60 25 20 60

3.2 3.5 3.5 3.2 3.5
2.5 2.0 2.5 2.0 2.0

5 5 7
14 13 10

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 11:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Main St (US 321) & McKee St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 100 12 60 28 72 28 38
2 1/3/3 100 12 52 36 64 36 97
3
4
5
6
7
8 12 60 0 36 0 72 0 36

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 6 15 6

2.5 2.5 2.5 2.5 2.5
15 75 40 75 40

3.2 3.5 3.2 3.5 3.2
2.0 2.0 2.0 2.0 2.0

7 7 7 7
10 15 10 15

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 11:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Church St & College St.

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 50 28 22 28 22 21
2 1/3/3 50 30 20 30 20 39

3
4
5
6
7
8 0 30 0 22 0 30 0 22

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
10 6 10 6
2.5 2.5 2.5 2.5
30 25 30 25

3.5 3.2 3.5 3.2
2.0 2.0 2.0 2.0

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 11:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



E. McKee St (SR 350 ) & College St

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 50 32 18 32
2 1/3/3 50 34 16 34

3
4
5
6
7
8 0 34 0 18 0 34 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
15 6 15
2.5 2.5 2.5
35 20 35

3.5 3.2 3.5
2.5 2.0 2.5

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 11:00 1/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



E. McKee St (SR 350) & Bernard Ave

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 60 33 33 27
2 1/3/3 60 30 30 30
3
4
5
6
7
8 0 33 0 0 0 33 0 30

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
15 15 6
2.5 2.5 2.5
35 35 30

3.5 3.5 3.2
2.0 2.0 2.0

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Church St & Bernard Ave

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 60 33 27 33 27
2 3/3/3 55 33 22 33 22
3
4
5
6
7
8 0 33 0 27 0 33 0 27

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
10 10 10 10
2.5 2.5 2.5 2.5
35 30 35 30

3.5 3.5 3.5 3.5
2.5 2.5 2.5 2.5

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 10:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Summer St (US 11 Bus) & Arnold Rd

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 75 15 25 23 12 40
2
3
4
5
6
7
8 15 25 23 12 0 40 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 15 15 6 15

2.5 2.5 2.5 2.5 2.5
15 40 25 15 40

3.2 4.5 4.0 3.0 4.5
2.5 2.0 2.5 2.5 2.0

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 1 1 1 1 1 1 1

1 6:00 1/1/1 1

1 18:00 Free-On 2

3

4

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Asheville Hwy (SR 70) & Main St (US 321)

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 110 16 29 15 50 18 27 15 50 43
2 3/3/3 90 15 26 15 34 15 26 15 34 16

3
4
5
6
7
8 16 29 15 50 18 27 15 50

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
6 20 6 6 6 20 6 6

2.5 5.0 2.5 2.5 2.5 5.0 2.5 2.5
20 30 15 50 20 30 15 50

3.2 4.0 3.2 4.0 3.2 4.0 3.2 4.0
2.5 2.0 2.5 2.0 2.5 2.0 2.5 2.0

4 8

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 15:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



Asheville Hwy (SR 70) & Vann Rd

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

1 1/1/1 110 68 21 21 21 47 0
2 3/3/3 90 50 25 15 15 35 60
3
4
5
6
7
8 0 68 25 21 21 47 0 0

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
15 6 6 6 15
2.5 2.5 2.5 2.5 2.5
70 25 25 25 70

4.0 3.2 3.2 3.2 4.0
2.5 2.5 2.5 2.5 2.5

2 6

PLAN HH:MM C/O/S CKT PLAN PLAN SUN            
1

MON           
2

TUE            
3

WED            
4

THU            
5

FRI              
6

SAT             
7

1 6:00 Free-Off 0 2 1 1 1 1 1 2

1 6:00 1/1/1 1

1 15:00 3/3/3 2

1 18:00 1/1/1 3

1 21:00 Free-On 4

2 06:00 Free-Off
2 06:00 1/1/1

2 18:00 Free-On

OFFSET

Timing

Walk
Flash Don’t Walk

Max/Min Recall

PLAN C/O/S CYCLE

CONTROLLER

Coordination Splits (sec)

Coordinated Phases

DAY PLAN EVENTS WEEKLY PROGRAM PLAN

Initial
Extension

Max 1
Max 2
Yellow
All Red

Controller Model:

SIGNAL TIMING INVENTORY

INTERSECTION: SIGNAL NO.:



GOULDJF
Typewritten Text
TOWN OF GREENEVILLE
TRAFFIC SIGNAL SYSTEM STUDY
APPENDIX B
Signal System Intersection Summary



TOWN SIGNALIZED INTERSECTION SUMMARY
Summer Street (US 11 Bus) &
Cutler Street
Intersection 1.1 Level of Service AM(PM): A(A)

Optimized: A(A)
Peek 3000 Controller (2/17/97)
Downtown Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

• Retime signal and operate in the Downtown
signal system. Adjust clearances.

• Reconstruct signal
• Install fiber communications.
• Improve sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.

1

65

2 43

7 8

Existing               Proposed

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.26

Critical Crash Rate
1.51

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 6



TOWN SIGNALIZED INTERSECTION SUMMARY
Summer Street (US 11 Bus) &
Irish Street
Intersection 1.2 Level of Service AM(PM): A(B)

Optimized: A(A)

Peek 3000 Controller (12/30/96)
Downtown Signal System (Twisted Pair)
Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

1

65

2 43

7 8

Existing               Proposed

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 6

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
1.10

Critical Crash Rate
1.52

• Retime signal and operate in the Downtown
signal system. Adjust clearances.

• Reconstruct signal
• Install fiber communications.
• Improve sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.



TOWN SIGNALIZED INTERSECTION SUMMARY
Main Street (US 11 Bus/US 321) &
Summer Street
Intersection 1.6 Level of Service AM(PM): B(D)

Optimized: B(C)
Peek 3000E Controller (4/2/01), System Master
Downtown Signal System (Twisted Pair)
Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations
• Retime signal and operate in the Downtown

signal system. Adjust clearances (Increase RED clearance).
• Upgrade signal cabinet and controller.
• Upgrade sidewalk access for ADA compliance, mark

crosswalks, and pedestrian signals.
• Provide ethernet communications with twisted pair.
• Replace twisted pair with fiber cable.

1

65

2 43

7 8

Existing               Proposed

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.49

Critical Crash Rate
1.39

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 3



TOWN SIGNALIZED INTERSECTION SUMMARY
Main Street (US 11 Bus/US 321) &
Depot Street
Intersection 1.5 Level of Service AM(PM): B(A)

Optimized: A(A)
Peek 3000E Controller (7/20/97)
Downtown Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
1.89

Critical Crash Rate
1.43

1

65

2 43

7 8

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 3

• Retime signal and operate in the Downtown
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Upgrade sidewalk access for ADA compliance, mark

crosswalks, and pedestrian signals.
• Add post mounted turn restrictions.
• Install NO RIGHT TURN ON RED for EB Depot St. approach.
• Provide ethernet communications with twisted pair.
• Replace twisted pair with fiber cable.



TOWN SIGNALIZED INTERSECTION SUMMARY
Main Street (US 11 Bus/US 321) &
Church Street
Intersection 1.4 Level of Service AM(PM): C(C)

Optimized: C(C)
Peek 3000E Controller (6/12/96)
Downtown Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.95

Critical Crash Rate
1.32

1

65

2 43

7 8

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 3

• Retime signal and operate in the Downtown
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Upgrade sidewalk access for ADA compliance, mark

crosswalks, and pedestrian signals.
• Provide ethernet communications with twisted pair.
• Replace twisted pair with fiber cable.



TOWN SIGNALIZED INTERSECTION SUMMARY
Main Street (US 11 Bus/US 321) &
Tusculum Boulevard (US 11 Bus)/Spencer Street
Intersection 1.3 Level of Service AM(PM): B(C)

Optimized: B(C)
Peek 3000 Controller (12/5/95)
Downtown Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

Statewide Crash Rate
0.917

Intersection Crash Rate
0.68

Critical Crash Rate
1.37

1

65

2 43

7 8

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 3

NOTE: Near
Greeneville 
High School and 
Walter State
Community College

• Retime signal and operate in the Downtown
signal system. Adjust clearances.

• Upgrade signal cabinet and controller.
• Upgrade sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.
• Provide ethernet communications with twisted pair.
• Replace twisted pair with fiber cable.
• Install communication link with Tusculum Blvd subsystem.



TOWN SIGNALIZED INTERSECTION SUMMARY
Main Street (US 321) &
McKee Street (SR 350)
Intersection 1.7 Level of Service AM(PM): B(B)

Optimized: B(B)
Peek 3000E Controller (6/7/96)
Downtown Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing           Proposed

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
1.28

Critical Crash Rate
1.43

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 3

1

65

2 43

7 8

• Retime signal and operate in the Downtown
signal system. Adjust clearances.

• Upgrade signal cabinet and controller.
• Upgrade sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.
• Provide ethernet communications with twisted pair.
• Replace twisted pair with fiber cable..



TOWN SIGNALIZED INTERSECTION SUMMARY
Church Street &
College Street
Intersection 1.8 Level of Service AM(PM): C(C)

Optimized: B(B)
Peek 3000E Controller (10/6/97)
Downtown Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

1

65

2 43

7 8

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 3

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.99

Critical Crash Rate
1.49

• Retime signal and operate in the Downtown
signal system. Adjust clearances (Increase RED clearance).

• Reconstruct signal.
• Provide ethernet communications with twisted pair.
• Replace twisted pair with fiber cable..
• Improve sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.
• Extend communications into Town Hall.



TOWN SIGNALIZED INTERSECTION SUMMARY
Church Street &
Bernard Avenue
Intersection 1.11 Level of Service AM(PM): B(B)

Optimized: B(B)

Peek 3000E Controller (9/21/12)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

1

65

2 43

7 8

• Retime signal and operate in the Downtown
signal system. Adjust clearances.

• Upgrade signal cabinet and controller.
• Improve sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.
• Install fiber communications.

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 6

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.94

Critical Crash Rate
1.26



TOWN SIGNALIZED INTERSECTION SUMMARY
McKee Street (SR 350) &
Bernard Avenue
Intersection 1.10 Level of Service AM(PM): C(C)

Optimized: C(B)

Peek Transyt Controller (6/3/96)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

1

65

2 43

7 8

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 6

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.77

Critical Crash Rate
1.38

• Retime signal and operate in the Downtown
signal system. Adjust clearances.

• Upgrade signal cabinet and controller.
• Improve sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.
• Install fiber communications.



TOWN SIGNALIZED INTERSECTION SUMMARY
McKee Street (SR 350) &
College Street
Intersection 1.9 Level of Service AM(PM): A(B)

Optimized: A(A)

Eagle EPAC 300 Controller (10/6/97)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

1

65

2 43

7 8

SYSTEM CONSTRUCTION 
DOWNTOWN SUB SYSTEM

PHASE 6

• Retime signal and operate in the Downtown
signal system. Adjust clearances.

• Upgrade signal cabinet and controller.
• Improve sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.
• Install fiber communications.

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.18

Critical Crash Rate
1.50



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000 Controller (5/24/96)
Tusculum Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
TUSCULUM BLVD SUB SYSTEM

PHASE 2

Tusculum Boulevard (US 11 Bus/SR 107) &
Grove Street
Intersection 2.1 Level of Service AM(PM): A(A)

Optimized: A(A)

1

65

2 43

7 8

NOTE: Near
Greeneville 
High School

• Retime signal and operate in the Tusculum Blvd.
signal system. Adjust clearances (Increase YELLOW/RED
clearances).

• Upgrade signal cabinet and controller.
• Upgrade sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.
• Replace twisted pair with fiber cable..

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.44

Critical Crash Rate
1.40



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000 Controller (3/29/96)
Tusculum Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
TUSCULUM BLVD SUB SYSTEM

PHASE 2

Tusculum Boulevard (US 11 Bus/SR 107) &
Austin Street
Intersection 2.2 Level of Service AM(PM): B(C)

Optimized: B(B)

1

65

2 43

7 8

• Retime signal and operate in the Tusculum Blvd.
signal system. Adjust clearances (Increase YELLOW/RED
clearances).

• Upgrade signal cabinet and controller.
• Upgrade sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.
• Replace twisted pair with fiber cable..

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.98

Critical Crash Rate
1.34



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000E Controller (12/-/94), System Master
Tusculum Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

1

65

2 43

7 8

SYSTEM CONSTRUCTION 
TUSCULUM BLVD SUB SYSTEM

PHASE 2

Tusculum Boulevard (US 11 Bus/SR 107) &
Snapps Ferry Road
Intersection 2.3 Level of Service AM(PM): B(B)

Optimized: B(B)

• Retime signal and operate in the Tusculum Blvd.
signal system. Adjust clearances. 

• Upgrade signal cabinet and controller.
• Upgrade sidewalk access for ADA compliance, mark

crosswalks, and install pedestrian signals.
• Replace twisted pair with fiber cable..

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.62

Critical Crash Rate
1.30



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000E Controller (12/-/94)
Tusculum Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
TUSCULUM BLVD SUB SYSTEM

PHASE 2

Tusculum Boulevard (US 11 Bus/SR 107) &
Bernard Avenue
Intersection 2.4 Level of Service AM(PM): C(B)

Optimized: B(B)

NOTE: Near
Eastview Elementary 
School

1

65

2 43

7 8

• Retime signal and operate in the Tusculum Blvd.
signal system. Adjust clearances (Increase RED clearance). 

• Reconstruct signal, improve signal head visibility. Provide
signal indications for driveway approaches.

• Provide sidewalks with access for ADA compliance, mark
crosswalks, and install pedestrian signals.

• Replace twisted pair with fiber cable..

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
1.63

Critical Crash Rate
1.24



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000 Controller (10/6/96)
Tusculum Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
TUSCULUM BLVD SUB SYSTEM

PHASE 2

Tusculum Boulevard (US 11 Bus/SR 107) &
Mt. Bethel Road/Mason Street
Intersection 2.5 Level of Service AM(PM): B(B)

Optimized: B(B)

1

65

2 43

7 8

• Retime signal and operate in the Tusculum Blvd.
signal system. Adjust clearances. 

• Upgrade signal cabinet and controller.
• Replace twisted pair with fiber cable..

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.62

Critical Crash Rate
1.27



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000 Controller (5/14/96)
Tusculum Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
TUSCULUM BLVD SUB SYSTEM

PHASE 2

Tusculum Boulevard (US 11 Bus/SR 107) &
Hope Road
Intersection 2.6 Level of Service AM(PM): B(B)

Optimized: A(B)

1

65

2 43

7 8

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.97

Critical Crash Rate
1.30

• Retime signal and operate in the Tusculum Blvd.
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Replace twisted pair with fiber cable..



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000E Controller (3/30/07)
Tusculum Signal System (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
TUSCULUM BLVD SUB SYSTEM

PHASE 2

Tusculum Boulevard (US 11 Bus/SR 107) &
Justice Drive/Old Tusculum Road
Intersection 2.7 Level of Service AM(PM): C(C)

Optimized: C(C)

1

65

2 43

7 8

• Retime signal and operate in the Tusculum Blvd.
signal system. Adjust clearances.

• Upgrade signal cabinet and controller.
• Replace twisted pair with fiber cable.
• Extend fiber communications to Andrew Johnson Highway..

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
0.85

Critical Crash Rate
1.32



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak ATC 1000 Controller

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications west of Greeneville Commons

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 4

Andrew Johnson Hwy (US 11E) &
Main Street (US 321)/Kingsport Hwy (SR93)
Intersection 3.2-1 Level of Service AM(PM): B(C)

Optimized: B(B)

1

65

2 43

7 8

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.33

Critical Crash Rate
0.87

Note: Intersection will be reconstructed with 
planned TDOT improvements for Andrew Johnson
Highway (US 11E/SR 34).



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak ATC 1000 Controller

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 4

Andrew Johnson Hwy (US 11E) &
Main Street (US 321)/Kingsport Hwy (SR93)
Intersection 3.2-2 Level of Service AM(PM): A(B)

Optimized: A(A)

1

65

2 43

7 8

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.57

Critical Crash Rate
0.87

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications west of Greeneville Commons

Note: Intersection will be reconstructed with 
planned TDOT improvements for Andrew Johnson
Highway (US 11E/SR 34).



TOWN SIGNALIZED INTERSECTION SUMMARY

Eagle EPAC 300 Controller (9/6/99)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 4

Andrew Johnson Hwy (US 11E /US 321) &
Industrial Road/Burns Street
Intersection 3.3 Level of Service AM(PM): B(C)

Optimized: B(C)

1

65

2 43

7 8

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications west of Greeneville Commons

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.83

Critical Crash Rate
0.87



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak ATC 1000 Controller

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 1

Andrew Johnson Hwy (US 11E /US 321) &
Greeneville Commons
Intersection 3.4 Level of Service AM(PM): C(B)

Optimized: C(B)

1

65

2 43

7 8

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.31

Critical Crash Rate
0.87

Note: Intersection will be reconstructed with 
planned TDOT improvements for Andrew Johnson
Highway (US 11E/SR 34) with interconnect.



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak ATC 1000 Controller

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 1

Andrew Johnson Hwy (US 11E /US 321) &
Justice Drive/Bob Smith Boulevard
Intersection 3.5 Level of Service AM(PM): B(C)/A(B)

Optimized: B(B)/A(B)

1

65

2 43

7 8

Note: Intersection will be reconstructed with 
planned TDOT improvements for Andrew Johnson
Highway (US 11E/SR 34).

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.82

Critical Crash Rate
0.88

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000 Controller (8/6/97)
Haynes Boulevard/Lowes Signal Interconnect (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 1

Andrew Johnson Hwy (US 11E /US 321) &
Fairgrounds Road
Intersection 3.7 Level of Service AM(PM): A(A)

Optimized: A(A)

1

65

2 43

7 8

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.63

Critical Crash Rate
0.87

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications.

Existing               Proposed

Note: Intersection signal communications will be 
installed with planned TDOT improvements for 
Andrew Johnson Highway (US 11E/SR 34).



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000 Controller (8/7/00), Master
Fairgrounds Road Signal Interconnect (Twisted Pair)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 1

Andrew Johnson Hwy (US 11E /US 321) &
Haynes Boulevard/Lowes
Intersection 3.8 Level of Service AM(PM): B(B)

Optimized: A(A)

1

65

2 43

7 8

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.54

Critical Crash Rate
0.86

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications.

Note: Intersection will be reconstructed including 
communications with planned TDOT improvements 
for Andrew Johnson Highway (US 11E/SR 34).



TOWN SIGNALIZED INTERSECTION SUMMARY

Eagle EPAC 300 Controller (4/4/97)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 1

Andrew Johnson Hwy (US 11E /US 321) &
Erwin Highway
Intersection 3.9 Level of Service AM(PM): C(B)

Optimized: C(C)

1

65

2 43

7 8

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.54

Critical Crash Rate
0.86

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications.

Note: Intersection signal communications will be 
installed with planned TDOT improvements for 
Andrew Johnson Highway (US 11E/SR 34).



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000E Controller (8/28/09)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 1

Andrew Johnson Hwy (US 11E /US 321) &
Rufe Taylor Road
Intersection 3.10 Level of Service AM(PM): B(C)

Optimized: B(B)

1

65

2 43

7 8

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase YELLOW/RED clearances).

• Upgrade signal cabinet and controller.
• Install fiber communications.

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
1.34

Critical Crash Rate
0.88

Note: Intersection signal communications will be 
installed with planned TDOT improvements for 
Andrew Johnson Highway (US 11E/SR 34).



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000E Controller (12/15/11)
Walmart Driveway Signal Interconnect (Radio)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 4

Andrew Johnson Hwy (US 11E /US 321) &
Morgan Road/Harland Drive
Intersection 3.11 Level of Service AM(PM): A(C)

Optimized: B(B)

1

65

2 43

7 8

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications.

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.72

Critical Crash Rate
0.88



TOWN SIGNALIZED INTERSECTION SUMMARY

Peak 3000E Controller (12/15/11)
Morgan Road/Harland Drive Signal Interconnect (Radio)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 4

Andrew Johnson Hwy (US 11E /US 321) &
Walmart Driveway
Intersection 3.12 Level of Service AM(PM): A(B)

Optimized: A(B)

1

65

2 43

7 8

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.14

Critical Crash Rate
0.90

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications.



TOWN SIGNALIZED INTERSECTION SUMMARY
Snapps Ferry Road &
Bohannon Road/Forest Hills Road
Intersection 3.14 Level of Service AM(PM): C(C)/B(C)

Optimized: B(C)/B(C)
Peak ATC 1000 Controller

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

1

65

2 43

7 8

Existing               Proposed

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

PHASE 4

NOTE: Railroad
Preemption
installed

Greeneville Avg Signal Crash Rate
0.641

Intersection Crash Rate
0.77

Critical Crash Rate
1.11

• Retime signal and operate in a Andrew Johnson Highway 
signal system. Adjust clearances (Increase RED clearance).

• Upgrade signal cabinet and controller.
• Install fiber communications.



TOWN SIGNALIZED INTERSECTION SUMMARY

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

Statewide Crash Rate
0.254

Intersection Crash Rate
1.22

Critical Crash Rate
0.33

• Install traffic signal

SYSTEM CONSTRUCTION 
AJ HWY SUB SYSTEM

Andrew Johnson Hwy (US 11E /US 321) &
Hal Henard Road
Intersection 3.1

STOP Controlled
Level of Service AM(PM): C(C)

1

65

2 43

7 8



TOWN SIGNALIZED INTERSECTION SUMMARY
Summer Street (US 11 Bus) &
Highway 70 (SR 70)
Intersection 4.1 Level of Service AM(PM): F(F)

Optimized: C(C) 

Eagle Controller

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

1

65

2 43

7 8

Existing               Proposed

SYSTEM CONSTRUCTION 
ASHEVILLE HWY SUB SYSTEM

PHASE 7

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
1.12

Critical Crash Rate
1.36

• Retime signal. Adjust clearances (Increase YELLOW/RED clearances).
• Upgrade signal cabinet and controller.
• Install fiber communications.



TOWN SIGNALIZED INTERSECTION SUMMARY
Asheville Highway (SR 70) &
Main Street (US 321)
Intersection 4.2 Level of Service AM(PM): C(D)

Optimized: B(C) 

Peak 3000E Controller (2001)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

1

65

2 43

7 8

Existing               Proposed

SYSTEM CONSTRUCTION 
ASHEVILLE HWY SUB SYSTEM

PHASE 6

NOTE: Railroad
Preemption
installed

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
1.28

Critical Crash Rate
1.24

• Retime signal and operate in a Asheville Hwy subsystem.
signal system. Adjust clearances (Increase RED clearances).

• Improve sidewalk access for ADA compliance, mark
crosswalks, and install pedestrian signals.

• Upgrade signal cabinet and controller.
• Install fiber communications. with a cellular link to central office.



TOWN SIGNALIZED INTERSECTION SUMMARY
Asheville Highway (SR 70) &
Vann Road
Intersection 4.3 Level of Service AM(PM): D(D)

Optimized: D(C)

Crash History Summary
January 2014-December 2018

Signal Phasing:  

Recommendations

Existing               Proposed

SYSTEM CONSTRUCTION 
ASHEVILLE HWY SUB SYSTEM

PHASE 6

Peak 3000E Controller (12/10/13)

1

65

2 43

7 8

NOTE: Near
Greeneville Middle
School

Greeneville Avg Signal Crash Rate
0.917

Intersection Crash Rate
1.24

Critical Crash Rate
1.29

• Retime signal and operate in a Asheville Hwy subsystem.
signal system. Adjust clearances (Increase RED clearances).

• Improve sidewalk access with ADA compliance, mark
crosswalks, and install pedestrian signals.

• Upgrade signal cabinet and controller.
• Install fiber communications to Main Street.

Asheville Highway (SR 70) should be improved increasing
capacity addressing the lower LOS.
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TOWN OF GREENEVILLE
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APPENDIX C
Signal System Clearance Interval Review



NBT NBL SBT SBL EBT EBL WBT WBL NBT NBL SBT SBL EBT EBL WBT WBL NBT NBL SBT SBL EBT EBL WBT WBL

ANDREW JOHNSON HIGHWAY (U.S. 11E)

1.       Andrew Johnson Hwy (US 11E) & Main St SL (mph) 30 45 45 20

Yellow (sec) - 3.2 - - 4.3 - 4.3 2.5 - 3.2 - - 4.3 - 4.3 3.0 - 4.0 - - 4.5 - 4.5 4.0

Distance (ft) 110 110 110 100

All Red (sec) - 3.0 - - 2.0 - 2.0 4.1 - 2.5 - - 2.0 - 2.0 2.5 - 2.5 - - 1.5 - 1.5 2.0

Total CLR (sec) - 6.2 - - 6.3 - 6.3 6.6 - 5.7 - - 6.3 - 6.3 5.5 - 6.5 - - 6.0 - 6.0 6.0

Yellow CK - Ck - - Ck - Ck Ck

Total CLR CK - Adj - - Add - Add Adj

2.       Andrew Johnson Hwy (US 11E) & Kingsport Hwy (SR 93) SL (mph) 30 45 20 45

Yellow (sec) - - - 3.2 4.3 2.5 4.3 - - - - 3.2 4.3 3.0 4.3 - - - - 4.0 4.5 4.0 4.5 -

Distance (ft) 105 130 110 90

All Red (sec) - - - 2.8 2.3 4.4 1.7 - - - - 2.5 2.3 2.5 1.7 - - - - 2.5 1.5 2.0 1.5 -

Total CLR (sec) - - - 6.0 6.6 6.9 6.0 - - - - 5.7 6.6 5.5 6.0 - - - - 6.5 6.0 6.0 6.0 -

Yellow CK - - - Ck Ck Ck Ck -

Total CLR CK - - - Adj Add Adj Adj -

3.       Andrew Johnson Hwy (US 11E) & Industrial Road/Burns Street SL (mph) 30 20 40 20 45 20 45 20

Yellow (sec) 3.2 2.5 3.9 2.5 4.3 2.5 4.3 2.5 3.2 3.0 3.9 3.0 4.3 3.0 4.3 3.0 4.0 - 4.0 - 4.5 4.0 4.5 4.0

Distance (ft) 130 110 150 125 120 105 125 110

All Red (sec) 3.4 4.4 2.9 4.9 2.1 4.3 2.2 4.4 2.5 2.5 2.5 2.5 2.1 2.5 2.2 2.5 0.0 - 2.0 - 1.5 1.5 1.5 1.5

Total CLR (sec) 6.6 6.9 6.8 7.4 6.4 6.7 6.5 6.9 5.7 5.5 6.4 5.5 6.4 5.5 6.5 5.5 4.0 - 6.0 - 6.0 5.5 6.0 5.5

Yellow CK Ck - Ck - Ck Ck Ck Ck

Total CLR CK Add - Add - Add Adj Add Adj

4.       Andrew Johnson Hwy (US 11E) & Greeneville Commons SL (mph) 30 20 30 20 40 20 40 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.9 2.5 3.9 2.5 3.2 3.0 3.2 3.0 3.9 3.0 3.9 3.0 4.0 4.0 4.0 4.0 4.5 4.0 4.5 4.5

Distance (ft) 120 110 115 105 90 95 85 80

All Red (sec) 3.2 4.4 3.1 4.3 1.9 3.9 1.8 3.4 2.5 2.5 2.5 2.5 1.9 2.5 1.8 2.5 2.0 1.0 2.0 2.0 1.5 1.5 1.5 1.5

Total CLR (sec) 6.4 6.9 6.3 6.7 5.8 6.4 5.7 5.9 5.7 5.5 5.7 5.5 5.8 5.5 5.7 5.5 6.0 5.0 6.0 6.0 6.0 5.5 6.0 6.0

Yellow CK Ck Ck Ck Ck Ck Ck Ck Ck

Total CLR CK Adj Add Adj Adj Adj Adj Adj Adj

5.       Andrew Johnson Hwy (US 11E) & Justice Drive/Bob Smith Blvd SL (mph) 30 20 30 20 40 20 40 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.9 2.5 3.9 2.5 3.2 3.0 3.2 3.0 3.9 3.0 3.9 3.0 4.0 4.0 4.0 4.0 4.5 4.0 4.5 4.0

Distance (ft) 150 240 220 240 210 85 210 80

All Red (sec) 3.9 8.9 5.5 8.9 3.9 3.6 3.9 3.4 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 5.0 5.0 5.0 5.0 3.0 1.5 3.0 1.5

Total CLR (sec) 7.1 11.3 8.7 11.3 7.9 6.0 7.9 5.9 5.7 5.5 5.7 5.5 6.4 5.5 6.4 5.5 9.0 9.0 9.0 9.0 7.5 5.5 7.5 5.5

Yellow CK Ck Ck Ck Ck Ck Ck Ck Ck

Total CLR CK Adj Adj Adj Adj Adj Adj Adj Adj

7.       Andrew Johnson Hwy (US 11E) & Fairgrounds Road SL (mph) 30 20 30 20 40 20 40 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.9 2.5 3.9 2.5 3.2 3.0 3.2 3.0 3.9 3.0 3.9 3.0 - - - 4.0 4.5 4.0 4.5 -

Distance (ft) 80 75 70 85 95 80 90 65

All Red (sec) 2.3 3.2 2.0 3.6 2.0 3.4 1.9 2.9 2.3 2.5 2.0 2.5 2.0 2.5 1.9 2.5 - - - 1.5 1.5 1.5 1.5 -

Total CLR (sec) 5.5 5.7 5.2 6.0 5.9 5.9 5.8 5.4 5.5 5.5 5.2 5.5 5.9 5.5 5.8 5.5 - - - 5.5 6.0 5.5 6.0 -

Yellow CK - - - Ck Ck Ck Ck -

Total CLR CK - - - Adj Adj Adj Adj -

8.       Andrew Johnson Hwy (US 11E) & Haynes Blvd/Lowes Entrance SL (mph) 30 20 30 20 40 20 40 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.9 2.5 3.9 2.5 3.2 3.0 3.2 3.0 3.9 3.0 3.9 3.0 4.0 - 4.0 - 4.5 4.0 4.5 4.0

Distance (ft) 90 70 90 80 95 105 120 105

All Red (sec) 2.5 3.1 2.5 3.4 2.0 4.3 2.4 4.3 2.5 2.5 2.5 2.5 2.0 2.5 2.4 2.5 1.5 - 1.5 - 1.5 1.5 1.5 1.5

Total CLR (sec) 5.7 5.5 5.7 5.9 5.9 6.7 6.3 6.7 5.7 5.5 5.7 5.5 5.9 5.5 6.3 5.5 5.5 - 5.5 - 6.0 5.5 6.0 5.5

Yellow CK Ck - Ck - Ck Ck Ck Ck

Total CLR CK Add - Add - Adj Adj Add Adj

9.       Andrew Johnson Hwy (US 11E) & Erwin Hwy SL (mph) 30 20 30 20 40 20 40 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.9 2.5 3.9 2.5 3.2 3.0 3.2 3.0 3.9 3.0 3.9 3.0 4.0 4.0 4.0 4.0 4.5 4.5 4.5 4.5

Distance (ft) 130 110 120 120 90 110 110 110

All Red (sec) 3.4 4.4 3.2 4.8 1.9 4.4 2.2 4.4 2.5 2.5 2.5 2.5 1.9 2.5 2.2 2.5 2.0 2.0 2.0 2.0 1.5 2.5 1.5 2.5

Total CLR (sec) 6.6 6.9 6.4 7.2 5.8 6.9 6.1 6.9 5.7 5.5 5.7 5.5 5.8 5.5 6.1 5.5 6.0 6.0 6.0 6.0 6.0 7.0 6.0 7.0

Yellow CK Ck Ck Ck Ck Ck Ck Ck Ck

Total CLR CK Adj Adj Adj Adj Adj Adj Add Adj

CURRENT 2019 CLEARANCESCALCULATED CLEARANCES RECOMMENDED CLEARANCES
SIGNAL GROUPS

TRAFFIC SIGNAL CLEARANCES
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10.       Andrew Johnson Hwy (US 11E) & Rufe Taylor Rd SL (mph) 30 20 30 20 45 20 45 20

Yellow (sec) 3.2 2.5 3.2 2.5 4.3 2.5 4.3 2.5 3.2 3.0 3.2 3.0 4.3 3.0 4.3 3.0 4.0 - 4.0 - 4.0 4.0 4.5 4.0

Distance (ft) 130 115 130 130 90 95 105 90

All Red (sec) 3.4 4.6 3.4 5.1 1.7 3.9 1.9 3.8 2.5 2.5 2.5 2.5 1.7 2.5 1.9 2.5 2.0 - 2.0 - 1.5 2.0 1.5 2.0

Total CLR (sec) 6.6 7.1 6.6 7.6 6.0 6.4 6.2 6.2 5.7 5.5 5.7 5.5 6.0 5.5 6.2 5.5 6.0 - 6.0 - 5.5 6.0 6.0 6.0

Yellow CK Ck - Ck - Add Ck Ck Ck

Total CLR CK Adj - Adj - Add Ck Add Adj

11.   Andrew Johnson Hwy (US 11E) & Morgan Rd/Harlan Dr. SL (mph) 30 20 30 20 50 20 50 20

Yellow (sec) 3.2 2.5 3.2 2.5 4.7 2.5 4.7 2.5 3.2 3.0 3.2 3.0 4.7 3.0 4.7 3.0 4.0 - 4.0 - 5.0 4.0 5.0 -

Distance (ft) 135 120 125 140 110 100 125 90

All Red (sec) 3.5 4.8 3.3 5.5 1.8 4.1 2.0 3.8 2.5 2.5 2.5 2.5 1.8 2.5 2.0 2.5 2.0 - 2.0 - 1.5 1.5 1.5 -

Total CLR (sec) 6.7 7.2 6.5 7.9 6.4 6.6 6.6 6.2 5.7 5.5 5.7 5.5 6.4 5.5 6.6 5.5 6.0 - 6.0 - 6.5 5.5 6.5 -

Yellow CK Ck - Ck - Ck Ck Ck -

Total CLR CK Adj - Adj - Adj Adj Add -

12.   Andrew Johnson Hwy (US 11E) & Walmart Driveway SL (mph) 30 20 30 20 50 20 50 20

Yellow (sec) 3.2 2.5 3.2 2.5 4.7 2.5 4.7 2.5 3.2 3.0 3.2 3.0 4.7 3.0 4.7 3.0 4.0 - 4.0 - 5.0 4.0 5.0 4.0

Distance (ft) 125 115 110 105 80 100 110 85

All Red (sec) 3.3 4.6 3.0 4.3 1.4 4.1 1.8 3.6 2.5 2.5 2.5 2.5 1.4 2.5 1.8 2.5 2.0 - 2.0 - 1.5 1.5 1.5 1.5

Total CLR (sec) 6.5 7.1 6.2 6.7 6.0 6.6 6.4 6.0 5.7 5.5 5.7 5.5 6.0 5.5 6.4 5.5 6.0 - 6.0 - 6.5 5.5 6.5 5.5

Yellow CK Ck - Ck - Ck Ck Ck Ck

Total CLR CK Adj - Adj - Adj Adj Adj Adj

13.   Snapps Ferry Rd & Bohannon Ave/Forest Hills Dr SL (mph) 20 20 20 20 30 20 30 20

Yellow (sec) 2.5 2.5 2.5 2.5 3.2 2.5 3.2 2.5 3.0 3.0 3.0 3.0 3.2 3.0 3.2 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Distance (ft) 110 80 140 130 160 145 145 130

All Red (sec) 4.4 3.4 5.5 5.1 4.1 5.6 3.8 5.1 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.0 1.0 1.0 2.0 2.0 2.0 2.0 2.0

Total CLR (sec) 6.9 5.9 7.9 7.6 7.3 8.1 7.0 7.6 5.5 5.5 5.5 5.5 5.7 5.5 5.7 5.5 6.0 5.0 5.0 6.0 6.0 6.0 6.0 6.0

Yellow CK Ck Ck Ck Ck Ck Ck Ck Ck

Total CLR CK Adj Add Add Adj Adj Adj Adj Adj

TUSCULUM BOULEVARD (US 11 Bus./SR 107)

1.       Tusculum Blvd (SR 107) & Grove St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 3.0 - 3.0 - 3.0 - 3.0 -

Distance (ft) 55 55 60 65 50 45 60 50

All Red (sec) 1.7 2.6 1.8 2.9 1.6 2.2 1.8 2.4 1.7 2.5 1.8 2.5 1.6 2.2 1.8 2.4 1.5 - 1.5 - 1.5 - 1.5 -

Total CLR (sec) 4.9 5.0 5.0 5.4 4.8 4.7 5.0 4.9 4.9 5.5 5.0 5.5 4.8 5.2 5.0 5.4 4.5 - 4.5 - 4.5 - 4.5 -

Yellow CK Add - Add - Add - Add -

Total CLR CK Add - Add - Add - Add -

2.       Tusculum Blvd (SR 107) & Austin St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 3.0 - 3.0 - 3.0 - 3.0 -

Distance (ft) 40 50 60 60 55 55 90 75

All Red (sec) 1.4 2.4 1.8 2.7 1.7 2.6 2.5 3.2 1.4 2.4 1.8 2.5 1.7 2.5 2.5 2.5 1.0 - 1.0 - 1.5 - 1.5 -

Total CLR (sec) 4.6 4.9 5.0 5.2 4.9 5.0 5.7 5.7 4.6 5.4 5.0 5.5 4.9 5.5 5.7 5.5 4.0 - 4.0 - 4.5 - 4.5 -

Yellow CK Add - Add - Add - Add -

Total CLR CK Add - Add - Add - Add -

3.       Tusculum Blvd (SR 107) & Snapps Ferry Rd SL (mph) 30 20 30 20 30

Yellow (sec) - - 3.2 2.5 3.2 2.5 3.2 - - - 3.2 3.0 3.2 3.0 3.2 - - - - 4.0 4.0 4.0 4.0 -

Distance (ft) 60 70 60 45 90

All Red (sec) - - 1.8 3.1 1.8 2.2 2.5 - - - 1.8 2.5 1.8 2.2 2.5 - - - - 2.0 2.0 2.0 2.0 -

Total CLR (sec) - - 5.0 5.5 5.0 4.7 5.7 - - - 5.0 5.5 5.0 5.2 5.7 - - - - 6.0 6.0 6.0 6.0 -

Yellow CK - - - Ck Ck Ck Ck -

Total CLR CK - - - Adj Adj Adj Adj -

4.       Tusculum Blvd (SR 107) & Bernard Ave SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 - 3.5 - - 3.5 - 3.5 3.0

Distance (ft) 50 60 45 60 85 85 100 60

All Red (sec) 1.6 2.7 1.5 2.7 2.4 3.6 2.7 2.7 1.6 2.5 1.5 2.5 2.4 2.5 2.5 2.5 - 1.5 - - 1.5 - 1.5 1.5

Total CLR (sec) 4.8 5.2 4.7 5.2 5.6 6.0 5.9 5.2 4.8 5.5 4.7 5.5 5.6 5.5 5.7 5.5 - 5.0 - - 5.0 - 5.0 4.5

Yellow CK - Ck - - Ck - Ck Ck

Total CLR CK - Add - - Add - Add Add
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5.       Tusculum Blvd (SR 107) & Mt Bethel Rd/Mason St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 3.0 - 3.0 - 3.0 - 3.0 3.0

Distance (ft) 50 60 70 85 85 50 70 65

All Red (sec) 1.6 2.7 2.0 3.6 2.4 2.4 2.0 2.9 1.6 2.5 2.0 2.5 2.4 2.4 2.0 2.5 1.5 - 1.5 - 1.5 - 1.5 1.5

Total CLR (sec) 4.8 5.2 5.2 6.0 5.6 4.9 5.2 5.4 4.8 5.5 5.2 5.5 5.6 5.4 5.2 5.5 4.5 - 4.5 - 4.5 - 4.5 4.5

Yellow CK Add - Add - Add - Add Ck

Total CLR CK Add - Add - Add - Add Add

6.       Tusculum Blvd (SR 107) & Hope Rd SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 - 4.0 3.5 4.0 3.5

Distance (ft) 60 60 70 70 75 70 85 75

All Red (sec) 1.8 2.7 2.0 3.1 2.2 3.1 2.4 3.2 1.8 2.5 2.0 2.5 2.2 2.5 2.4 2.5 1.5 - 1.5 - 2.0 1.0 2.0 1.0

Total CLR (sec) 5.0 5.2 5.2 5.5 5.4 5.5 5.6 5.7 5.0 5.5 5.2 5.5 5.4 5.5 5.6 5.5 5.5 - 5.5 - 6.0 4.5 6.0 4.5

Yellow CK Ck - Ck - Ck Ck Ck Ck

Total CLR CK Adj - Adj - Adj Add Adj Add

7.    Tusculum Blvd (SR 107) & Justice Dr/Old Tusculum Rd SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Distance (ft) 50 70 50 60 80 85 110 75

All Red (sec) 1.6 3.1 1.6 2.7 2.3 3.6 3.0 3.2 1.6 2.5 1.6 2.5 2.3 2.5 2.5 2.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Total CLR (sec) 4.8 5.5 4.8 5.2 5.5 6.0 6.2 5.7 4.8 5.5 4.8 5.5 5.5 5.5 5.7 5.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Yellow CK Ck Ck Ck Ck Ck Ck Ck Ck

Total CLR CK Adj Adj Adj Adj Adj Adj Adj Adj

DOWNTOWN

1.       Summer St (US 11 Bus) & Cutler St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 - 4.0 - 4.0 -

Distance (ft) 40 45 40 45 55 55 50 45

All Red (sec) 1.4 2.2 1.4 2.2 1.7 2.6 1.6 2.2 1.4 2.2 1.4 2.2 1.7 2.5 1.6 2.2 1.5 - 1.5 - 1.5 - 1.5 -

Total CLR (sec) 4.6 4.7 4.6 4.7 4.9 5.0 4.8 4.7 4.6 5.2 4.6 5.2 4.9 5.5 4.8 5.2 5.5 - 5.5 - 5.5 - 5.5 -

Yellow CK Ck - Ck - Ck - Ck -

Total CLR CK Adj - Adj - Adj - Adj -

2.       Summer St (US 11 Bus) & Irish St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 - 4.0 - 4.0 -

Distance (ft) 45 55 55 60 60 50 55 50

All Red (sec) 1.5 2.6 1.7 2.7 1.8 2.4 1.7 2.4 1.5 2.5 1.7 2.5 1.8 2.4 1.7 2.4 1.5 - 1.5 - 1.5 - 1.5 -

Total CLR (sec) 4.7 5.0 4.9 5.2 5.0 4.9 4.9 4.9 4.7 5.5 4.9 5.5 5.0 5.4 4.9 5.4 5.5 - 5.5 - 5.5 - 5.5 -

Ck - Ck - Ck - Ck -

Adj - Adj - Adj - Adj -

3.       Main St (US 321) & Tusculum Blvd/Spencer St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 - 4.0 - 4.0 -

Distance (ft) 80 60 40 45 50 45 55 60

All Red (sec) 2.3 2.7 1.4 2.2 1.6 2.2 1.7 2.7 2.3 2.5 1.4 2.2 1.6 2.2 1.7 2.5 1.5 - 1.5 - 1.5 - 1.5 -

Total CLR (sec) 5.5 5.2 4.6 4.7 4.8 4.7 4.9 5.2 5.5 5.5 4.6 5.2 4.8 5.2 4.9 5.5 5.5 - 5.5 - 5.5 - 5.5 -

Yellow CK Ck - Ck - Ck - Ck -

Total CLR CK Adj - Adj - Adj - Adj -

4.       Main St (US 321) & Church St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Distance (ft) 60 55 60 55 70 70 75 65

All Red (sec) 1.8 2.6 1.8 2.6 2.0 3.1 2.2 2.9 1.8 2.5 1.8 2.5 2.0 2.5 2.2 2.5 1.5 1.0 1.5 1.0 1.5 1.0 1.5 1.0

Total CLR (sec) 5.0 5.0 5.0 5.0 5.2 5.5 5.4 5.4 5.0 5.5 5.0 5.5 5.2 5.5 5.4 5.5 5.5 5.0 5.5 5.0 5.5 5.0 5.5 5.0

Yellow CK Ck Ck Ck Ck Ck Ck Ck Ck

Total CLR CK Adj Add Adj Add Adj Add Adj Add

5.       Main St (US 321) & Depot St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 - 4.0 - 4.0 -

Distance (ft) 60 60 60 60 65 55 70 60

All Red (sec) 1.8 2.7 1.8 2.7 1.9 2.6 2.0 2.7 1.8 2.5 1.8 2.5 1.9 2.5 2.0 2.5 1.5 - 1.5 - 1.5 - 1.5 -

Total CLR (sec) 5.0 5.2 5.0 5.2 5.1 5.0 5.2 5.2 5.0 5.5 5.0 5.5 5.1 5.5 5.2 5.5 5.5 - 5.5 - 5.5 - 5.5 -

Ck - Ck - Ck - Ck -

Adj - Adj - Adj - Adj -

6.       Main St (US 321) & Summer St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 - 4.0 4.0 4.0 4.0

Distance (ft) 55 55 50 50 60 65 70 55

All Red (sec) 1.7 2.6 1.6 2.4 1.8 2.9 2.0 2.6 1.7 2.5 1.6 2.4 1.8 2.5 2.0 2.5 1.5 - 1.5 - 1.5 1.0 1.5 1.0

Total CLR (sec) 4.9 5.0 4.8 4.9 5.0 5.4 5.2 5.0 4.9 5.5 4.8 5.4 5.0 5.5 5.2 5.5 5.5 - 5.5 - 5.5 5.0 5.5 5.0

Yellow CK Ck - Ck - Ck Ck Ck Ck

Total CLR CK Adj - Adj - Adj Add Adj Add

7.       Main St (US 321) & McKee St SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 - 4.0 - 4.0 -

Distance (ft) 55 55 50 40 70 65 65 50

All Red (sec) 1.7 2.6 1.6 2.0 2.0 2.9 1.9 2.4 1.7 2.5 1.6 2.0 2.0 2.5 1.9 2.4 1.5 - 1.5 - 1.5 - 1.5 -

Total CLR (sec) 4.9 5.0 4.8 4.5 5.2 5.4 5.1 4.9 4.9 5.5 4.8 5.0 5.2 5.5 5.1 5.4 5.5 - 5.5 - 5.5 - 5.5 -

Yellow CK Ck - Ck - Ck - Ck -

Total CLR CK Adj - Adj - Adj - Adj -
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8        Church St & College St. SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 - 4.0 - 4.0 -

Distance (ft) 70 65 70 55 65 60 65 55

All Red (sec) 2.0 2.9 2.0 2.6 1.9 2.7 1.9 2.6 2.0 2.5 2.0 2.5 1.9 2.5 1.9 2.5 1.0 - 1.0 - 1.5 - 1.5 -

Total CLR (sec) 5.2 5.4 5.2 5.0 5.1 5.2 5.1 5.0 5.2 5.5 5.2 5.5 5.1 5.5 5.1 5.5 5.0 - 5.0 - 5.5 - 5.5 -

Yellow CK Ck - Ck - Ck - Ck -

Total CLR CK Add - Add - Adj - Adj -

9.       E. McKee St (SR 350 )& College St SL (mph) 30 20 30 20 30

Yellow (sec) - - 3.2 2.5 3.2 2.5 3.2 - - - 3.2 3.0 3.2 3.0 3.2 - - - - 4.0 4.0 - 4.0 -

Distance (ft) 50 70 90 55 95

All Red (sec) - - 1.6 3.1 2.5 2.6 2.6 - - - 1.6 2.5 2.5 2.5 2.5 - - - - 1.0 2.0 - 2.0 -

Total CLR (sec) - - 4.8 5.5 5.7 5.0 5.8 - - - 4.8 5.5 5.7 5.5 5.7 - - - - 5.0 6.0 - 6.0 -

Yellow CK - - - Ck Ck - Ck -

Total CLR CK - - - Add Adj - Adj -

10.   E. McKee St (SR 350) & Bernard Ave SL (mph) 30 30 20 30 20

Yellow (sec) 3.2 - 3.2 2.5 - - 3.2 2.5 3.2 - 3.2 3.0 - - 3.2 3.0 4.0 - 4.0 - - - 4.0 -

Distance (ft) 60 60 55 50 55

All Red (sec) 1.8 - 1.8 2.6 - - 1.6 2.6 1.8 - 1.8 2.5 - - 1.6 2.5 2.0 - 2.0 - - - 2.0 -

Total CLR (sec) 5.0 - 5.0 5.0 - - 4.8 5.0 5.0 - 5.0 5.5 - - 4.8 5.5 6.0 - 6.0 - - - 6.0 -

Yellow CK Ck - Ck - - - Ck -

Total CLR CK Adj - Adj - - - Adj -

11.   Church St & Bernard Ave SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 - 4.0 - 4.0 -

Distance (ft) 75 70 50 60 65 60 70 85

All Red (sec) 2.2 3.1 1.6 2.7 1.9 2.7 2.0 3.6 2.2 2.5 1.6 2.5 1.9 2.5 2.0 2.5 2.0 - 2.0 - 2.0 - 2.0 -

Total CLR (sec) 5.4 5.5 4.8 5.2 5.1 5.2 5.2 6.0 5.4 5.5 4.8 5.5 5.1 5.5 5.2 5.5 6.0 - 6.0 - 6.0 - 6.0 -

Yellow CK Ck - Ck - Ck - Ck -

Total CLR CK Adj - Adj - Adj - Adj -

ASHEVILLE HIGHWAY (SR 70)

1.       Summer St (US 11 Bus) & Arnold Rd SL (mph) 40 20 30 20 45 20 45 20

Yellow (sec) 3.9 2.5 3.2 2.5 4.3 2.5 4.3 2.5 3.9 3.0 3.2 3.0 4.3 3.0 4.3 3.0 3.0 - 3.0 - 3.0 - 3.0 3.5

Distance (ft) 85 80 95 75 110 115 75 75

All Red (sec) 1.8 3.4 2.6 3.2 2.0 4.6 1.4 3.2 1.8 2.5 2.5 2.5 2.0 2.5 1.4 2.5 2.0 - 2.0 - 2.0 - 1.0 1.0

Total CLR (sec) 5.7 5.9 5.8 5.7 6.3 7.1 5.7 5.7 5.7 5.5 5.7 5.5 6.3 5.5 5.7 5.5 5.0 - 5.0 - 5.0 - 4.0 4.5

Yellow CK Add - Add - Add - Add Ck

Total CLR CK Add - Add - Add - Add Add

2.       Asheville Hwy (SR 70) & Main St (US 321) SL (mph) 30 20 30 20 30 20 30 20

Yellow (sec) 3.2 2.5 3.2 2.5 3.2 2.5 3.2 2.5 3.2 3.0 3.2 3.0 3.2 3.0 3.2 3.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Distance (ft) 55 70 65 70 70 115 60 100

All Red (sec) 1.7 3.1 1.9 3.1 2.0 4.6 1.8 4.1 1.7 2.5 1.9 2.5 2.0 2.5 1.8 2.5 1.5 1.0 1.5 1.0 2.0 1.0 2.0 1.0

Total CLR (sec) 4.9 5.5 5.1 5.5 5.2 7.1 5.0 6.6 4.9 5.5 5.1 5.5 5.2 5.5 5.0 5.5 5.5 5.0 5.5 5.0 6.0 5.0 6.0 5.0

Yellow CK Ck Ck Ck Ck Ck Ck Ck Ck

Total CLR CK Adj Add Adj Add Adj Add Adj Add

3.       Asheville Hwy (SR 70) & Vann Rd SL (mph) 35 20 35 20 30 20 30 20

Yellow (sec) 3.6 2.5 3.6 2.5 3.2 2.5 3.2 2.5 3.6 3.0 3.6 3.0 3.2 3.0 3.2 3.0 4.0 - 4.0 4.0 4.0 - 4.0 -

Distance (ft) 150 70 100 65 115 115 120 140

All Red (sec) 3.3 3.1 2.3 2.9 3.1 4.6 3.2 5.5 2.5 2.5 2.3 2.5 2.5 2.5 2.5 2.5 2.0 - 2.0 2.0 2.0 - 2.0 -

Total CLR (sec) 6.9 5.5 5.9 5.4 6.3 7.1 6.4 7.9 6.1 5.5 5.9 5.5 5.7 5.5 5.7 5.5 6.0 - 6.0 6.0 6.0 - 6.0 -

Yellow CK Ck - Ck Ck Ck - Ck -

Total CLR CK Add - Adj Adj Adj - Adj -
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HCM Signalized Intersection Capacity Analysis

5: Andrew Johnson Hwy US 11E & Rogersville Hwy SR 93 10/13/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 AM Peak Hour Synchro 10 Report

CDMS Page 2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 86 1056 843 3 18 120

Future Volume (vph) 86 1056 843 3 18 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.5 6.5

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3535 1770 1583

Flt Permitted 0.27 1.00 1.00 0.95 1.00

Satd. Flow (perm) 504 3539 3535 1770 1583

Peak-hour factor, PHF 0.83 0.81 0.85 0.38 0.56 0.81

Adj. Flow (vph) 104 1304 992 8 32 148

RTOR Reduction (vph) 0 0 0 0 0 132

Lane Group Flow (vph) 104 1304 1000 0 32 16

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4

Actuated Green, G (s) 60.8 55.3 60.4 10.4 10.4

Effective Green, g (s) 60.8 55.3 60.4 10.4 10.4

Actuated g/C Ratio 0.64 0.58 0.64 0.11 0.11

Clearance Time (s) 6.0 6.0 6.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 396 2064 2252 194 173

v/s Ratio Prot c0.02 c0.37 c0.28 c0.02

v/s Ratio Perm 0.15 0.01

v/c Ratio 0.26 0.63 0.44 0.16 0.09

Uniform Delay, d1 6.5 13.0 8.7 38.3 38.0

Progression Factor 0.52 0.31 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.5 0.1 0.4 0.2

Delay (s) 3.7 4.6 8.8 38.7 38.2

Level of Service A A A D D

Approach Delay (s) 4.5 8.8 38.3

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 94.8 Sum of lost time (s) 18.5

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: Burns St/Industrial Rd & Andrew Johnson Hwy US 11E 10/13/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 AM Peak Hour Synchro 10 Report

CDMS Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 177 833 26 54 695 31 39 53 46 28 31 135

Future Volume (vph) 177 833 26 54 695 31 39 53 46 28 31 135

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1715 1770 1863 1583

Flt Permitted 0.24 1.00 1.00 0.30 1.00 1.00 0.73 1.00 0.67 1.00 1.00

Satd. Flow (perm) 456 3539 1583 554 3539 1583 1357 1715 1248 1863 1583

Peak-hour factor, PHF 0.76 0.89 0.72 0.90 0.86 0.70 0.81 0.83 0.64 0.78 0.70 0.66

Adj. Flow (vph) 233 936 36 60 808 44 48 64 72 36 44 205

RTOR Reduction (vph) 0 0 17 0 0 25 0 55 0 0 0 175

Lane Group Flow (vph) 233 936 19 60 808 19 48 81 0 36 44 30

Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 6 2 2 8 4 4

Actuated Green, G (s) 40.6 32.4 32.4 31.2 27.7 27.7 9.3 9.3 9.3 9.3 9.3

Effective Green, g (s) 40.6 32.4 32.4 31.2 27.7 27.7 9.3 9.3 9.3 9.3 9.3

Actuated g/C Ratio 0.65 0.52 0.52 0.50 0.44 0.44 0.15 0.15 0.15 0.15 0.15

Clearance Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.5 5.0 5.0 2.5 5.0 5.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 467 1828 818 343 1563 699 201 254 185 276 234

v/s Ratio Prot c0.07 c0.26 0.01 0.23 c0.05 0.02

v/s Ratio Perm 0.26 0.01 0.08 0.01 0.04 0.03 0.02

v/c Ratio 0.50 0.51 0.02 0.17 0.52 0.03 0.24 0.32 0.19 0.16 0.13

Uniform Delay, d1 5.6 10.0 7.4 8.2 12.7 9.9 23.6 23.9 23.4 23.3 23.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.5 0.0 0.2 0.6 0.0 0.6 0.7 0.5 0.3 0.3

Delay (s) 6.2 10.4 7.4 8.4 13.2 9.9 24.2 24.6 23.9 23.6 23.4

Level of Service A B A A B A C C C C C

Approach Delay (s) 9.5 12.8 24.5 23.5

Approach LOS A B C C

Intersection Summary

HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 62.7 Sum of lost time (s) 17.5

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 738 152 65 784 70 86

Future Volume (vph) 738 152 65 784 70 86

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.5 5.5 7.5 9.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3539 1583 1770 3539 3229

Flt Permitted 1.00 1.00 0.28 1.00 0.98

Satd. Flow (perm) 3539 1583 525 3539 3229

Peak-hour factor, PHF 0.87 0.79 0.68 0.82 0.83 0.72

Adj. Flow (vph) 848 192 96 956 84 119

RTOR Reduction (vph) 0 80 0 0 110 0

Lane Group Flow (vph) 848 112 96 956 93 0

Turn Type NA Perm pm+pt NA Prot

Protected Phases 6 5 2 3

Permitted Phases 6 2

Actuated Green, G (s) 70.0 70.0 79.7 72.2 8.9

Effective Green, g (s) 70.0 70.0 79.7 72.2 8.9

Actuated g/C Ratio 0.58 0.58 0.66 0.60 0.07

Clearance Time (s) 7.5 7.5 5.5 7.5 9.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2064 923 426 2129 239

v/s Ratio Prot 0.24 c0.01 c0.27 c0.03

v/s Ratio Perm 0.07 0.14

v/c Ratio 0.41 0.12 0.23 0.45 0.39

Uniform Delay, d1 13.7 11.2 7.8 13.0 53.0

Progression Factor 0.19 0.02 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.3 0.3 0.7 1.0

Delay (s) 3.2 0.5 8.0 13.7 54.0

Level of Service A A A B D

Approach Delay (s) 2.7 13.2 54.0

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 10 5 26 237 7 56 29 665 145 54 819 12

Future Volume (vph) 10 5 26 237 7 56 29 665 145 54 819 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 1% 0% 0%

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1761 1853 1575 1770 3539 1583 1770 3539 1583

Flt Permitted 0.85 1.00 1.00 0.37 1.00 1.00 0.14 1.00 1.00 0.30 1.00 1.00

Satd. Flow (perm) 1585 1863 1583 693 1853 1575 259 3539 1583 553 3539 1583

Peak-hour factor, PHF 0.50 0.42 0.81 0.91 0.35 0.88 0.66 0.93 0.82 0.75 0.76 0.33

Adj. Flow (vph) 20 12 32 260 20 64 44 715 177 72 1078 36

RTOR Reduction (vph) 0 0 30 0 0 51 0 0 106 0 0 21

Lane Group Flow (vph) 20 12 2 260 20 13 44 715 71 72 1078 15

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 8 8 6 6 2 2

Actuated Green, G (s) 6.9 4.7 4.7 24.6 16.4 16.4 35.0 31.7 31.7 36.0 32.2 32.2

Effective Green, g (s) 6.9 4.7 4.7 24.6 16.4 16.4 35.0 31.7 31.7 36.0 32.2 32.2

Actuated g/C Ratio 0.09 0.06 0.06 0.31 0.21 0.21 0.44 0.40 0.40 0.46 0.41 0.41

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 143 110 94 403 384 326 177 1418 634 310 1440 644

v/s Ratio Prot 0.00 0.01 c0.11 0.01 0.01 0.20 c0.01 c0.30

v/s Ratio Perm 0.01 0.00 c0.09 0.01 0.10 0.04 0.09 0.01

v/c Ratio 0.14 0.11 0.02 0.65 0.05 0.04 0.25 0.50 0.11 0.23 0.75 0.02

Uniform Delay, d1 33.3 35.2 35.0 22.3 25.1 25.1 14.2 17.8 14.9 12.6 20.0 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.4 0.1 3.5 0.1 0.1 0.7 0.3 0.1 0.4 2.2 0.0

Delay (s) 33.8 35.7 35.1 25.8 25.2 25.1 14.9 18.1 14.9 13.0 22.2 14.0

Level of Service C D D C C C B B B B C B

Approach Delay (s) 34.8 25.7 17.3 21.4

Approach LOS C C B C

Intersection Summary

HCM 2000 Control Delay 20.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 79.1 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 74 22 19 36 33 21 25 687 19 28 836 118

Future Volume (vph) 74 22 19 36 33 21 25 687 19 28 836 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.97 0.97 1.00 0.99 1.00 0.98

Flt Protected 0.97 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1759 1772 1770 3520 1770 3459

Flt Permitted 0.79 0.85 0.12 1.00 0.33 1.00

Satd. Flow (perm) 1434 1533 231 3520 616 3459

Peak-hour factor, PHF 0.84 0.69 0.59 0.75 0.59 0.66 0.62 0.91 0.68 0.78 0.77 0.61

Adj. Flow (vph) 88 32 32 48 56 32 40 755 28 36 1086 193

RTOR Reduction (vph) 0 12 0 0 13 0 0 3 0 0 18 0

Lane Group Flow (vph) 0 140 0 0 123 0 40 780 0 36 1261 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Actuated Green, G (s) 11.0 11.0 36.3 33.2 34.3 32.2

Effective Green, g (s) 11.0 11.0 36.3 33.2 34.3 32.2

Actuated g/C Ratio 0.17 0.17 0.56 0.52 0.53 0.50

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 245 262 204 1817 366 1732

v/s Ratio Prot c0.01 0.22 0.00 c0.36

v/s Ratio Perm c0.10 0.08 0.10 0.05

v/c Ratio 0.57 0.47 0.20 0.43 0.10 0.73

Uniform Delay, d1 24.5 24.0 8.0 9.7 7.2 12.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.2 1.3 0.5 0.2 0.1 1.6

Delay (s) 27.7 25.3 8.4 9.8 7.3 14.2

Level of Service C C A A A B

Approach Delay (s) 27.7 25.3 9.8 14.0

Approach LOS C C A B

Intersection Summary

HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 64.3 Sum of lost time (s) 18.0

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 73 614 30 1 931 21 19 7 1 15 4 79

Future Volume (vph) 73 614 30 1 931 21 19 7 1 15 4 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.5 6.5 6.5 6.5 6.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.99 1.00 1.00 0.85 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 0.95 0.99 1.00

Satd. Flow (prot) 1770 3509 1770 3539 1583 1783 1681 1748 1583

Flt Permitted 0.09 1.00 0.33 1.00 1.00 0.83 0.95 0.99 1.00

Satd. Flow (perm) 171 3509 623 3539 1583 1535 1681 1748 1583

Peak-hour factor, PHF 0.73 0.77 0.62 0.25 0.75 0.66 0.68 0.58 0.25 0.75 0.33 0.79

Adj. Flow (vph) 100 797 48 4 1241 32 28 12 4 20 12 100

RTOR Reduction (vph) 0 4 0 0 0 14 0 3 0 0 0 95

Lane Group Flow (vph) 100 841 0 4 1241 18 0 41 0 16 16 6

Turn Type pm+pt NA Perm NA pt+ov Perm NA custom NA Perm

Protected Phases 5 2 6 6 3 4 3 3

Permitted Phases 2 6 4 3 3

Actuated Green, G (s) 57.7 57.7 45.4 45.4 57.4 20.3 5.5 5.5 5.5

Effective Green, g (s) 57.7 57.7 45.4 45.4 57.4 20.3 5.5 5.5 5.5

Actuated g/C Ratio 0.58 0.58 0.45 0.45 0.57 0.20 0.06 0.06 0.06

Clearance Time (s) 5.5 6.5 6.5 6.5 6.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 207 2024 282 1606 908 311 92 96 87

v/s Ratio Prot 0.03 c0.24 c0.35 0.01 c0.01 0.01

v/s Ratio Perm 0.24 0.01 c0.03 0.00

v/c Ratio 0.48 0.42 0.01 0.77 0.02 0.13 0.17 0.17 0.06

Uniform Delay, d1 15.4 11.8 15.0 23.0 9.2 32.6 45.1 45.1 44.8

Progression Factor 1.00 1.00 0.63 1.01 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 0.6 0.0 2.2 0.0 0.9 0.9 0.8 0.3

Delay (s) 17.2 12.4 9.4 25.4 9.2 33.5 46.0 45.9 45.1

Level of Service B B A C A C D D D

Approach Delay (s) 12.9 25.0 33.5 45.3

Approach LOS B C C D

Intersection Summary

HCM 2000 Control Delay 21.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 571 111 161 744 272 191

Future Volume (vph) 571 111 161 744 272 191

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.38 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 712 3539 3433 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 621 121 175 809 296 208

RTOR Reduction (vph) 0 73 0 0 0 85

Lane Group Flow (vph) 621 48 175 809 296 123

Turn Type NA Perm Perm NA Prot Perm

Protected Phases 4 8 2

Permitted Phases 4 8 2

Actuated Green, G (s) 18.0 18.0 18.0 18.0 18.0 18.0

Effective Green, g (s) 18.0 18.0 18.0 18.0 18.0 18.0

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Grp Cap (vph) 1415 633 284 1415 1373 633

v/s Ratio Prot 0.18 0.23 c0.09

v/s Ratio Perm 0.03 c0.25 0.08

v/c Ratio 0.44 0.08 0.62 0.57 0.22 0.19

Uniform Delay, d1 9.8 8.4 10.7 10.5 8.9 8.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.2 9.6 1.7 0.4 0.7

Delay (s) 10.8 8.6 20.4 12.2 9.2 9.5

Level of Service B A C B A A

Approach Delay (s) 10.5 13.6 9.3

Approach LOS B B A

Intersection Summary

HCM 2000 Control Delay 11.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 5 260 518 37 135 0 558 10 57 3 9 11

Future Volume (vph) 5 260 518 37 135 0 558 10 57 3 9 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.95

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.99

Satd. Flow (prot) 3535 1583 1770 3539 1681 1689 1583 1748

Flt Permitted 0.95 1.00 0.51 1.00 0.95 0.95 1.00 0.99

Satd. Flow (perm) 3361 1583 950 3539 1681 1689 1583 1748

Peak-hour factor, PHF 0.62 0.79 0.93 0.77 0.82 0.92 0.90 0.62 0.75 0.38 0.56 0.73

Adj. Flow (vph) 8 329 557 48 165 0 620 16 76 8 16 15

RTOR Reduction (vph) 0 0 233 0 0 0 0 0 68 0 15 0

Lane Group Flow (vph) 0 337 324 48 165 0 316 320 8 0 24 0

Turn Type Perm NA Perm pm+pt NA Split NA Perm Split NA

Protected Phases 2 1 6 3 3 4 4

Permitted Phases 2 2 6 3

Actuated Green, G (s) 52.2 52.2 61.9 61.9 10.0 10.0 10.0 2.9

Effective Green, g (s) 52.2 52.2 61.9 61.9 10.0 10.0 10.0 2.9

Actuated g/C Ratio 0.58 0.58 0.69 0.69 0.11 0.11 0.11 0.03

Clearance Time (s) 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1953 920 706 2439 187 188 176 56

v/s Ratio Prot 0.00 c0.05 0.19 c0.19 c0.01

v/s Ratio Perm 0.10 c0.20 0.04 0.01

v/c Ratio 0.17 0.35 0.07 0.07 1.69 1.70 0.05 0.44

Uniform Delay, d1 8.7 9.9 4.5 4.5 39.9 39.9 35.6 42.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 1.1 0.0 0.1 332.4 337.7 0.1 5.4

Delay (s) 8.9 11.0 4.6 4.6 372.3 377.6 35.8 48.0

Level of Service A B A A F F D D

Approach Delay (s) 10.2 4.6 338.8 48.0

Approach LOS B A F D

Intersection Summary

HCM 2000 Control Delay 136.3 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 89.8 Sum of lost time (s) 19.0

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 24 137 13 6 189 29 8 111 26 23 65 21

Future Volume (vph) 24 137 13 6 189 29 8 111 26 23 65 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 0.97 0.98 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.98 1.00

Satd. Flow (prot) 1770 1831 1811 1640 1834 1583

Flt Permitted 0.37 1.00 0.98 0.98 0.87 1.00

Satd. Flow (perm) 688 1831 1787 1615 1615 1583

Peak-hour factor, PHF 0.75 0.74 0.54 0.56 0.81 0.50 0.50 0.59 0.81 0.48 0.62 0.48

Adj. Flow (vph) 32 185 24 11 233 58 16 188 32 48 105 44

RTOR Reduction (vph) 0 10 0 0 18 0 0 4 0 0 0 16

Lane Group Flow (vph) 32 199 0 0 284 0 0 232 0 0 153 28

Parking  (#/hr) 0 0 0

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8 8

Actuated Green, G (s) 18.6 18.6 18.6 50.9 50.9 50.9

Effective Green, g (s) 18.6 18.6 18.6 50.9 50.9 50.9

Actuated g/C Ratio 0.23 0.23 0.23 0.64 0.64 0.64

Clearance Time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 159 425 415 1027 1027 1007

v/s Ratio Prot 0.11

v/s Ratio Perm 0.05 c0.16 c0.14 0.09 0.02

v/c Ratio 0.20 0.47 0.68 0.23 0.15 0.03

Uniform Delay, d1 24.7 26.4 28.0 6.2 5.8 5.4

Progression Factor 0.97 0.97 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.7 3.5 8.8 0.5 0.3 0.1

Delay (s) 26.6 29.2 36.8 6.7 6.2 5.4

Level of Service C C D A A A

Approach Delay (s) 28.9 36.8 6.7 6.0

Approach LOS C D A A

Intersection Summary

HCM 2000 Control Delay 21.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.5

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

32: McKee St & College St 10/13/2019
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 101 110 152 54 57 53

Future Volume (vph) 101 110 152 54 57 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.98 1.00 0.98

Satd. Flow (prot) 1817 1760 1695

Flt Permitted 0.72 1.00 0.98

Satd. Flow (perm) 1339 1760 1695

Peak-hour factor, PHF 0.77 0.86 0.86 0.44 0.84 0.78

Adj. Flow (vph) 131 128 177 123 68 68

RTOR Reduction (vph) 0 0 23 0 57 0

Lane Group Flow (vph) 0 259 277 0 79 0

Turn Type Perm NA NA Prot

Protected Phases 6 2 4

Permitted Phases 6

Actuated Green, G (s) 32.1 32.1 8.1

Effective Green, g (s) 32.1 32.1 8.1

Actuated g/C Ratio 0.61 0.61 0.16

Clearance Time (s) 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 823 1082 263

v/s Ratio Prot 0.16 c0.05

v/s Ratio Perm c0.19

v/c Ratio 0.31 0.26 0.30

Uniform Delay, d1 4.8 4.6 19.5

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.6 0.6

Delay (s) 5.0 5.2 20.2

Level of Service A A C

Approach Delay (s) 5.0 5.2 20.2

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 52.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 48.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 56 94 42 91 215 93 54 264 82 47 166 113

Future Volume (vph) 56 94 42 91 215 93 54 264 82 47 166 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1749

Flt Permitted 0.61 1.00 1.00 0.69 1.00 1.00 0.58 1.00 1.00 0.58 1.00

Satd. Flow (perm) 1129 1863 1583 1287 1863 1583 1072 1863 1583 1088 1749

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 102 46 99 234 101 59 287 89 51 180 123

RTOR Reduction (vph) 0 0 35 0 0 78 0 0 41 0 31 0

Lane Group Flow (vph) 61 102 11 99 234 23 59 287 48 51 272 0

Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 2 6

Actuated Green, G (s) 12.4 12.4 12.4 12.4 12.4 12.4 29.1 29.1 29.1 29.1 29.1

Effective Green, g (s) 12.4 12.4 12.4 12.4 12.4 12.4 29.1 29.1 29.1 29.1 29.1

Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.23 0.23 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 261 431 366 298 431 366 583 1013 861 591 951

v/s Ratio Prot 0.05 c0.13 0.15 c0.16

v/s Ratio Perm 0.05 0.01 0.08 0.01 0.06 0.03 0.05

v/c Ratio 0.23 0.24 0.03 0.33 0.54 0.06 0.10 0.28 0.06 0.09 0.29

Uniform Delay, d1 16.7 16.7 15.9 17.1 18.1 16.0 5.9 6.6 5.7 5.8 6.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.3 0.0 0.7 1.4 0.1 0.3 0.7 0.1 0.3 0.8

Delay (s) 17.2 17.0 15.9 17.8 19.5 16.1 6.2 7.3 5.9 6.1 7.3

Level of Service B B B B B B A A A A A

Approach Delay (s) 16.8 18.3 6.8 7.2

Approach LOS B B A A

Intersection Summary

HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 53.5 Sum of lost time (s) 12.0

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement NBT NBR SBL SBT SWL SWR

Lane Configurations

Traffic Volume (vph) 148 366 51 98 248 40

Future Volume (vph) 148 366 51 98 248 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00

Frt 0.91 1.00 0.99

Flt Protected 1.00 0.98 0.96

Satd. Flow (prot) 1702 1826 1758

Flt Permitted 1.00 0.51 0.96

Satd. Flow (perm) 1702 955 1758

Peak-hour factor, PHF 0.65 0.90 0.61 0.77 0.59 0.83

Adj. Flow (vph) 228 407 84 127 420 48

RTOR Reduction (vph) 83 0 0 0 5 0

Lane Group Flow (vph) 552 0 0 211 463 0

Turn Type NA Perm NA Prot

Protected Phases 2 6 8

Permitted Phases 6

Actuated Green, G (s) 39.0 39.0 26.0

Effective Green, g (s) 39.0 39.0 26.0

Actuated g/C Ratio 0.51 0.51 0.34

Clearance Time (s) 6.0 6.0 6.0

Lane Grp Cap (vph) 862 483 593

v/s Ratio Prot c0.32 c0.26

v/s Ratio Perm 0.22

v/c Ratio 0.64 0.44 0.78

Uniform Delay, d1 13.9 12.0 22.9

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.6 2.9 9.8

Delay (s) 17.5 14.9 32.7

Level of Service B B C

Approach Delay (s) 17.5 14.9 32.7

Approach LOS B B C

Intersection Summary

HCM 2000 Control Delay 22.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 77.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 55 74 17 2 58 6 42 355 7 3 200 57

Future Volume (vph) 55 74 17 2 58 6 42 355 7 3 200 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 0.98 1.00 1.00 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1593 1616 1474 1593 1502 1593 1453

Flt Permitted 0.95 1.00 1.00 0.46 1.00 0.52 1.00

Satd. Flow (perm) 1593 1616 1474 777 1502 878 1453

Peak-hour factor, PHF 0.72 0.84 0.61 0.50 0.93 0.50 0.95 0.90 0.58 0.38 0.91 0.79

Adj. Flow (vph) 76 88 28 4 62 12 44 394 12 8 220 72

RTOR Reduction (vph) 0 16 0 0 8 0 0 1 0 0 12 0

Lane Group Flow (vph) 76 100 0 0 70 0 44 405 0 8 280 0

Parking  (#/hr) 0 0 0 0 0 0 0

Turn Type Split NA Split NA pm+pt NA Perm NA

Protected Phases 4 4 3 3 1 6 2

Permitted Phases 6 2

Actuated Green, G (s) 11.6 11.6 7.2 44.7 44.7 35.3 35.3

Effective Green, g (s) 11.6 11.6 7.2 44.7 44.7 35.3 35.3

Actuated g/C Ratio 0.14 0.14 0.09 0.56 0.56 0.44 0.44

Clearance Time (s) 5.5 5.5 5.5 5.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 230 234 132 479 839 387 641

v/s Ratio Prot 0.05 c0.06 c0.05 0.01 c0.27 0.19

v/s Ratio Perm 0.05 0.01

v/c Ratio 0.33 0.43 0.53 0.09 0.48 0.02 0.44

Uniform Delay, d1 30.7 31.2 34.8 8.4 10.7 12.6 15.5

Progression Factor 0.81 0.78 1.00 0.64 0.89 1.45 1.25

Incremental Delay, d2 0.8 1.2 3.8 0.1 1.7 0.1 2.1

Delay (s) 25.7 25.6 38.6 5.4 11.1 18.4 21.5

Level of Service C C D A B B C

Approach Delay (s) 25.7 38.6 10.6 21.4

Approach LOS C D B C

Intersection Summary

HCM 2000 Control Delay 18.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 21.5

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 58 100 7 59 135 41 24 311 67 62 211 53

Future Volume (vph) 58 100 7 59 135 41 24 311 67 62 211 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1835 1770 1798 1770 1813 1770 1792

Flt Permitted 0.43 1.00 0.68 1.00 0.52 1.00 0.28 1.00

Satd. Flow (perm) 794 1835 1266 1798 974 1813 521 1792

Peak-hour factor, PHF 0.81 0.93 0.58 0.82 0.73 0.73 0.55 0.76 0.76 0.74 0.89 0.66

Adj. Flow (vph) 72 108 12 72 185 56 44 409 88 84 237 80

RTOR Reduction (vph) 0 6 0 0 15 0 0 8 0 0 13 0

Lane Group Flow (vph) 72 114 0 72 226 0 44 489 0 84 304 0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 20.7 15.1 20.7 15.1 36.6 32.5 40.0 34.2

Effective Green, g (s) 20.7 15.1 20.7 15.1 36.6 32.5 40.0 34.2

Actuated g/C Ratio 0.26 0.19 0.26 0.19 0.46 0.41 0.50 0.43

Clearance Time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 273 346 362 339 486 736 351 766

v/s Ratio Prot c0.02 0.06 0.01 c0.13 0.00 c0.27 c0.02 0.17

v/s Ratio Perm 0.05 0.04 0.04 0.10

v/c Ratio 0.26 0.33 0.20 0.67 0.09 0.66 0.24 0.40

Uniform Delay, d1 23.0 28.1 22.9 30.1 12.1 19.3 11.9 15.8

Progression Factor 1.00 1.00 0.84 0.94 1.11 1.32 1.09 1.07

Incremental Delay, d2 0.5 0.6 0.3 4.8 0.1 4.5 0.3 1.4

Delay (s) 23.6 28.6 19.6 33.1 13.5 30.0 13.2 18.3

Level of Service C C B C B C B B

Approach Delay (s) 26.7 30.0 28.7 17.2

Approach LOS C C C B

Intersection Summary

HCM 2000 Control Delay 25.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 3 10 6 92 25 13 2 384 167 11 185 1

Future Volume (vph) 3 10 6 92 25 13 2 384 167 11 185 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.97 0.98 1.00 0.95 1.00 1.00

Flt Protected 0.99 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1778 1772 1770 1774 1770 1857

Flt Permitted 0.91 0.77 0.63 1.00 0.95 1.00

Satd. Flow (perm) 1644 1416 1170 1774 1770 1857

Peak-hour factor, PHF 0.38 0.62 0.75 0.77 0.78 0.65 0.50 0.89 0.83 0.55 0.91 0.25

Adj. Flow (vph) 8 16 8 119 32 20 4 431 201 20 203 4

RTOR Reduction (vph) 0 7 0 0 7 0 0 17 0 0 1 0

Lane Group Flow (vph) 0 25 0 0 164 0 4 615 0 20 206 0

Turn Type Perm NA Perm NA Perm NA Prot NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 2

Actuated Green, G (s) 14.9 14.9 46.5 46.5 2.6 54.1

Effective Green, g (s) 14.9 14.9 46.5 46.5 2.6 54.1

Actuated g/C Ratio 0.19 0.19 0.58 0.58 0.03 0.68

Clearance Time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 4.0

Lane Grp Cap (vph) 306 263 680 1031 57 1255

v/s Ratio Prot c0.35 c0.01 0.11

v/s Ratio Perm 0.02 c0.12 0.00

v/c Ratio 0.08 0.63 0.01 0.60 0.35 0.16

Uniform Delay, d1 26.9 30.0 7.0 10.7 37.9 4.7

Progression Factor 1.00 1.00 1.00 1.00 0.65 1.08

Incremental Delay, d2 0.2 5.2 0.0 2.5 1.3 0.3

Delay (s) 27.1 35.2 7.1 13.3 25.9 5.4

Level of Service C D A B C A

Approach Delay (s) 27.1 35.2 13.2 7.2

Approach LOS C D B A

Intersection Summary

HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 1041 47 175 803 28 90

Future Volume (vph) 1041 47 175 803 28 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.5 6.5

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00

Frt 0.99 1.00 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3510 1770 3539 1770 1583

Flt Permitted 1.00 0.12 1.00 0.95 1.00

Satd. Flow (perm) 3510 231 3539 1770 1583

Peak-hour factor, PHF 0.83 0.65 0.80 0.85 0.88 0.83

Adj. Flow (vph) 1254 72 219 945 32 108

RTOR Reduction (vph) 4 0 0 0 0 96

Lane Group Flow (vph) 1322 0 219 945 32 12

Turn Type NA pm+pt NA Prot Perm

Protected Phases 6 5 2 8

Permitted Phases 2 8

Actuated Green, G (s) 55.3 71.0 60.4 10.4 10.4

Effective Green, g (s) 55.3 71.0 60.4 10.4 10.4

Actuated g/C Ratio 0.58 0.75 0.64 0.11 0.11

Clearance Time (s) 6.0 6.0 6.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2047 345 2254 194 173

v/s Ratio Prot 0.38 c0.07 0.27 c0.02

v/s Ratio Perm c0.40 0.01

v/c Ratio 0.65 0.63 0.42 0.16 0.07

Uniform Delay, d1 13.2 10.5 8.5 38.3 37.9

Progression Factor 1.00 2.57 0.41 1.00 1.00

Incremental Delay, d2 0.7 3.5 0.1 0.4 0.2

Delay (s) 13.9 30.5 3.6 38.7 38.0

Level of Service B C A D D

Approach Delay (s) 13.9 8.7 38.2

Approach LOS B A D

Intersection Summary

HCM 2000 Control Delay 12.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 94.8 Sum of lost time (s) 18.5

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 140 6 21 186 9 44

Future Volume (vph) 140 6 21 186 9 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 1.00 1.00

Frt 0.99 1.00 1.00 0.89

Flt Protected 1.00 0.95 1.00 0.99

Satd. Flow (prot) 3516 1770 1863 1640

Flt Permitted 1.00 0.95 1.00 0.99

Satd. Flow (perm) 3516 1770 1863 1640

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 152 7 23 202 10 48

RTOR Reduction (vph) 3 0 0 0 38 0

Lane Group Flow (vph) 156 0 23 202 20 0

Turn Type NA Prot NA Prot

Protected Phases 5 6 2 4

Permitted Phases 4

Actuated Green, G (s) 39.0 14.0 39.0 24.0

Effective Green, g (s) 39.0 14.0 39.0 24.0

Actuated g/C Ratio 0.35 0.13 0.35 0.22

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1235 223 654 354

v/s Ratio Prot c0.04 0.01 c0.11 c0.01

v/s Ratio Perm

v/c Ratio 0.13 0.10 0.31 0.06

Uniform Delay, d1 24.4 42.9 26.2 34.5

Progression Factor 1.00 0.52 0.19 1.00

Incremental Delay, d2 0.2 0.9 1.2 0.3

Delay (s) 24.7 23.1 6.3 34.8

Level of Service C C A C

Approach Delay (s) 24.7 8.0 34.8

Approach LOS C A C

Intersection Summary

HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.18

Actuated Cycle Length (s) 111.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 35.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 25 345 1 0 410 105 0 0 0 138 0 38

Future Volume (vph) 25 345 1 0 410 105 0 0 0 138 0 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.97

Flt Protected 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1770 1860 1819 1739

Flt Permitted 0.20 1.00 1.00 0.77

Satd. Flow (perm) 370 1860 1819 1398

Peak-hour factor, PHF 0.78 0.73 0.25 0.25 0.67 0.91 0.92 0.92 0.92 0.82 0.25 0.79

Adj. Flow (vph) 32 473 4 0 612 115 0 0 0 168 0 48

RTOR Reduction (vph) 0 0 0 0 12 0 0 0 0 0 13 0

Lane Group Flow (vph) 32 477 0 0 715 0 0 0 0 0 203 0

Turn Type Perm NA Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 8 4

Actuated Green, G (s) 42.6 42.6 42.6 28.9

Effective Green, g (s) 42.6 42.6 42.6 28.9

Actuated g/C Ratio 0.53 0.53 0.53 0.36

Clearance Time (s) 4.5 4.5 4.5 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 197 990 968 505

v/s Ratio Prot 0.26 c0.39

v/s Ratio Perm 0.09 c0.15

v/c Ratio 0.16 0.48 0.74 0.40

Uniform Delay, d1 9.6 11.8 14.4 19.1

Progression Factor 0.96 0.96 1.39 1.00

Incremental Delay, d2 1.7 1.7 4.4 2.4

Delay (s) 10.9 12.9 24.5 21.5

Level of Service B B C C

Approach Delay (s) 12.8 24.5 0.0 21.5

Approach LOS B C A C

Intersection Summary

HCM 2000 Control Delay 19.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.5

Intersection Capacity Utilization 45.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SWL SWR

Lane Configurations

Traffic Volume (vph) 144 318 317 88 83 193

Future Volume (vph) 144 318 317 88 83 193

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1863 1583 1770 1583

Flt Permitted 0.41 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 760 1863 1863 1583 1770 1583

Peak-hour factor, PHF 0.80 0.76 0.78 0.76 0.69 0.60

Adj. Flow (vph) 180 418 406 116 120 322

RTOR Reduction (vph) 0 0 0 51 0 279

Lane Group Flow (vph) 180 418 406 65 120 43

Turn Type pm+pt NA NA Perm Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 2 4

Actuated Green, G (s) 57.2 57.2 42.9 42.9 10.8 10.8

Effective Green, g (s) 57.2 57.2 42.9 42.9 10.8 10.8

Actuated g/C Ratio 0.72 0.72 0.54 0.54 0.14 0.14

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 648 1332 999 848 238 213

v/s Ratio Prot 0.03 c0.22 c0.22 c0.07

v/s Ratio Perm 0.17 0.04 0.03

v/c Ratio 0.28 0.31 0.41 0.08 0.50 0.20

Uniform Delay, d1 4.5 4.2 11.0 9.0 32.1 30.8

Progression Factor 0.70 0.70 0.99 1.40 1.00 1.00

Incremental Delay, d2 0.2 0.6 1.2 0.2 1.7 0.5

Delay (s) 3.4 3.5 12.1 12.7 33.8 31.3

Level of Service A A B B C C

Approach Delay (s) 3.5 12.2 31.9

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 14.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 44.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 148 56 30 3 158 178 16 225 22

Future Volume (vph) 0 0 0 148 56 30 3 158 178 16 225 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 0.98

Flt Protected 0.97 1.00 1.00 1.00

Satd. Flow (prot) 1772 1858 1583 1827

Flt Permitted 0.81 0.98 1.00 0.97

Satd. Flow (perm) 1476 1832 1583 1772

Peak-hour factor, PHF 0.92 0.92 0.92 0.67 0.70 0.63 0.38 0.96 0.68 0.50 0.78 0.55

Adj. Flow (vph) 0 0 0 221 80 48 8 165 262 32 288 40

RTOR Reduction (vph) 0 0 0 0 8 0 0 0 113 0 5 0

Lane Group Flow (vph) 0 0 0 0 341 0 0 173 149 0 355 0

Turn Type Perm NA Perm NA Perm Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 23.6 45.4 45.4 45.4

Effective Green, g (s) 23.6 45.4 45.4 45.4

Actuated g/C Ratio 0.30 0.57 0.57 0.57

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 435 1039 898 1005

v/s Ratio Prot

v/s Ratio Perm c0.23 0.09 0.09 c0.20

v/c Ratio 0.78 0.17 0.17 0.35

Uniform Delay, d1 25.9 8.3 8.3 9.4

Progression Factor 1.00 0.47 0.14 1.00

Incremental Delay, d2 9.0 0.3 0.3 1.0

Delay (s) 34.9 4.1 1.4 10.3

Level of Service C A A B

Approach Delay (s) 0.0 34.9 2.5 10.3

Approach LOS A C A B

Intersection Summary

HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 256 89 276 322 110 311

Future Volume (vph) 256 89 276 322 110 311

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1863 1583 1770 1863 1770 1583

Flt Permitted 1.00 1.00 0.46 1.00 0.95 1.00

Satd. Flow (perm) 1863 1583 860 1863 1770 1583

Peak-hour factor, PHF 0.80 0.62 0.70 0.77 0.76 0.90

Adj. Flow (vph) 320 144 394 418 145 346

RTOR Reduction (vph) 0 71 0 0 0 295

Lane Group Flow (vph) 320 73 394 418 145 51

Turn Type NA Perm pm+pt NA Prot Perm

Protected Phases 2 1 6 4

Permitted Phases 2 6 4

Actuated Green, G (s) 40.8 40.8 58.1 58.1 11.9 11.9

Effective Green, g (s) 40.8 40.8 58.1 58.1 11.9 11.9

Actuated g/C Ratio 0.51 0.51 0.73 0.73 0.15 0.15

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 950 807 764 1353 263 235

v/s Ratio Prot 0.17 c0.08 0.22 c0.08

v/s Ratio Perm 0.05 c0.30 0.03

v/c Ratio 0.34 0.09 0.52 0.31 0.55 0.22

Uniform Delay, d1 11.6 10.1 4.6 3.9 31.6 30.0

Progression Factor 0.94 1.21 0.65 0.61 1.00 1.00

Incremental Delay, d2 0.9 0.2 0.5 0.5 2.5 0.5

Delay (s) 11.8 12.4 3.5 2.8 34.1 30.4

Level of Service B B A A C C

Approach Delay (s) 12.0 3.1 31.5

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 99 376 8 14 224 19 205 78 17 72 65 54

Future Volume (vph) 99 376 8 14 224 19 205 78 17 72 65 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 1.00 0.97 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1855 1770 1838 1770 1802 1770 1726

Flt Permitted 0.44 1.00 0.51 1.00 0.58 1.00 0.67 1.00

Satd. Flow (perm) 828 1855 951 1838 1077 1802 1257 1726

Peak-hour factor, PHF 0.85 0.89 0.67 0.88 0.77 0.68 0.71 0.78 0.61 0.56 0.68 0.59

Adj. Flow (vph) 116 422 12 16 291 28 289 100 28 129 96 92

RTOR Reduction (vph) 0 1 0 0 3 0 0 10 0 0 37 0

Lane Group Flow (vph) 116 433 0 16 316 0 289 118 0 129 151 0

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 1 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 59.0 59.0 44.4 44.4 24.0 24.0 24.0 24.0

Effective Green, g (s) 59.0 59.0 44.4 44.4 24.0 24.0 24.0 24.0

Actuated g/C Ratio 0.62 0.62 0.47 0.47 0.25 0.25 0.25 0.25

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 599 1152 444 859 272 455 317 436

v/s Ratio Prot 0.02 c0.23 0.17 0.07 0.09

v/s Ratio Perm 0.10 0.02 c0.27 0.10

v/c Ratio 0.19 0.38 0.04 0.37 1.06 0.26 0.41 0.35

Uniform Delay, d1 8.0 8.9 13.7 16.3 35.5 28.4 29.6 29.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.9 0.2 1.2 72.0 0.3 0.9 0.5

Delay (s) 8.2 9.8 13.9 17.5 107.5 28.7 30.4 29.6

Level of Service A A B B F C C C

Approach Delay (s) 9.5 17.3 83.3 29.9

Approach LOS A B F C

Intersection Summary

HCM 2000 Control Delay 34.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 908 14 4 833 2 1 0 3 1 1 4

Future Volume (vph) 8 908 14 4 833 2 1 0 3 1 1 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.90

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1583 1770 1676

Flt Permitted 0.12 1.00 1.00 0.13 1.00 1.00 0.75 1.00 0.74 1.00

Satd. Flow (perm) 219 3539 1583 251 3539 1583 1397 1583 1376 1676

Peak-hour factor, PHF 0.33 0.91 0.70 0.50 0.87 0.50 0.25 0.25 0.38 0.25 0.25 0.50

Adj. Flow (vph) 24 998 20 8 957 4 4 0 8 4 4 8

RTOR Reduction (vph) 0 0 13 0 0 3 0 5 0 0 5 0

Lane Group Flow (vph) 24 998 7 8 957 1 4 3 0 4 7 0

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+pt NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 6 2 2 4 8

Actuated Green, G (s) 48.8 44.7 44.7 43.2 41.9 41.9 50.6 49.3 51.4 50.2

Effective Green, g (s) 48.8 44.7 44.7 43.2 41.9 41.9 50.6 49.3 51.4 50.2

Actuated g/C Ratio 0.41 0.37 0.37 0.36 0.35 0.35 0.42 0.41 0.43 0.42

Clearance Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 142 1318 589 106 1235 552 593 650 593 701

v/s Ratio Prot c0.01 c0.28 0.00 0.27 c0.00 0.00 0.00 c0.00

v/s Ratio Perm 0.06 0.00 0.03 0.00 0.00 0.00

v/c Ratio 0.17 0.76 0.01 0.08 0.77 0.00 0.01 0.01 0.01 0.01

Uniform Delay, d1 24.6 32.9 23.7 26.8 34.8 25.4 20.1 20.9 19.7 20.4

Progression Factor 1.00 1.00 1.00 0.21 0.70 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 4.1 0.0 0.3 4.4 0.0 0.0 0.0 0.0 0.0

Delay (s) 25.2 37.0 23.8 5.9 28.7 25.4 20.1 20.9 19.7 20.4

Level of Service C D C A C C C C B C

Approach Delay (s) 36.5 28.5 20.6 20.2

Approach LOS D C C C

Intersection Summary

HCM 2000 Control Delay 32.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 23.5

Intersection Capacity Utilization 41.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 20 7 0 23 10 0 366 10 0 237 22

Future Volume (vph) 0 20 7 0 23 10 0 366 10 0 237 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.96 0.96 1.00 0.99

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1615 1616 1669 1654

Flt Permitted 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1615 1616 1669 1654

Peak-hour factor, PHF 0.25 0.62 0.58 0.25 0.52 0.62 0.25 0.78 0.62 0.25 0.83 0.69

Adj. Flow (vph) 0 32 12 0 44 16 0 469 16 0 286 32

RTOR Reduction (vph) 0 11 0 0 15 0 0 1 0 0 2 0

Lane Group Flow (vph) 0 33 0 0 45 0 0 484 0 0 316 0

Parking  (#/hr) 0 0 0 0 0 0 0 0

Turn Type NA NA NA NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 5.6 5.6 63.4 63.4

Effective Green, g (s) 5.6 5.6 63.4 63.4

Actuated g/C Ratio 0.07 0.07 0.79 0.79

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 113 113 1322 1310

v/s Ratio Prot 0.02 c0.03 c0.29 0.19

v/s Ratio Perm

v/c Ratio 0.29 0.40 0.37 0.24

Uniform Delay, d1 35.3 35.6 2.4 2.1

Progression Factor 1.00 1.00 3.03 2.32

Incremental Delay, d2 1.4 2.3 0.7 0.4

Delay (s) 36.7 37.9 8.1 5.4

Level of Service D D A A

Approach Delay (s) 36.7 37.9 8.1 5.4

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 10.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 154 7 5 108 15 2 38 6 10 30 61

Future Volume (vph) 35 154 7 5 108 15 2 38 6 10 30 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.98 1.00

Satd. Flow (prot) 1770 1845 1770 1817 1822 1830 1583

Flt Permitted 0.66 1.00 0.64 1.00 0.95 0.86 1.00

Satd. Flow (perm) 1235 1845 1192 1817 1735 1593 1583

Peak-hour factor, PHF 0.62 0.88 0.58 0.42 0.87 0.62 0.25 0.73 0.75 0.42 0.68 0.90

Adj. Flow (vph) 56 175 12 12 124 24 8 52 8 24 44 68

RTOR Reduction (vph) 0 5 0 0 10 0 0 7 0 0 0 60

Lane Group Flow (vph) 56 182 0 12 138 0 0 61 0 0 68 8

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4 4

Actuated Green, G (s) 24.1 24.1 24.1 24.1 4.9 4.9 4.9

Effective Green, g (s) 24.1 24.1 24.1 24.1 4.9 4.9 4.9

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.12 0.12 0.12

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 744 1111 718 1094 212 195 193

v/s Ratio Prot c0.10 0.08

v/s Ratio Perm 0.05 0.01 0.04 c0.04 0.01

v/c Ratio 0.08 0.16 0.02 0.13 0.29 0.35 0.04

Uniform Delay, d1 3.3 3.5 3.2 3.4 16.0 16.1 15.5

Progression Factor 0.82 0.86 0.83 0.80 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.2 0.8 1.1 0.1

Delay (s) 2.9 3.3 2.7 3.0 16.7 17.2 15.6

Level of Service A A A A B B B

Approach Delay (s) 3.2 3.0 16.7 16.4

Approach LOS A A B B

Intersection Summary

HCM 2000 Control Delay 7.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.20

Actuated Cycle Length (s) 40.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 43.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 16 176 9 5 133 5 15 25 13 3 15 18

Future Volume (vph) 16 176 9 5 133 5 15 25 13 3 15 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.99 1.00 0.94 1.00 0.92

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1844 1846 1770 1758 1770 1706

Flt Permitted 0.98 0.98 0.91 1.00 0.91 1.00

Satd. Flow (perm) 1805 1811 1693 1758 1693 1706

Peak-hour factor, PHF 0.80 0.77 0.75 0.42 0.81 0.63 0.75 0.62 0.54 0.38 0.54 0.50

Adj. Flow (vph) 20 229 12 12 164 8 20 40 24 8 28 36

RTOR Reduction (vph) 0 3 0 0 3 0 0 21 0 0 32 0

Lane Group Flow (vph) 0 258 0 0 181 0 20 43 0 8 32 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 24.6 24.6 4.4 4.4 4.4 4.4

Effective Green, g (s) 24.6 24.6 4.4 4.4 4.4 4.4

Actuated g/C Ratio 0.62 0.62 0.11 0.11 0.11 0.11

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1110 1113 186 193 186 187

v/s Ratio Prot c0.02 0.02

v/s Ratio Perm c0.14 0.10 0.01 0.00

v/c Ratio 0.23 0.16 0.11 0.22 0.04 0.17

Uniform Delay, d1 3.5 3.3 16.0 16.2 15.9 16.1

Progression Factor 1.00 0.67 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.3 0.3 0.6 0.1 0.4

Delay (s) 3.9 2.5 16.3 16.8 16.0 16.6

Level of Service A A B B B B

Approach Delay (s) 3.9 2.5 16.7 16.5

Approach LOS A A B B

Intersection Summary

HCM 2000 Control Delay 6.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 40.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 33.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 213 224 16 68 85 29 51 432 214 30 351 140

Future Volume (vph) 213 224 16 68 85 29 51 432 214 30 351 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 6.0 6.0 5.5 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 0.59 1.00 1.00 0.61 1.00 1.00 0.26 1.00 1.00 0.15 1.00 1.00

Satd. Flow (perm) 1104 1863 1583 1132 1863 1583 489 1863 1583 287 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 232 243 17 74 92 32 55 470 233 33 382 152

RTOR Reduction (vph) 0 0 10 0 0 23 0 0 166 0 0 99

Lane Group Flow (vph) 232 243 7 74 92 9 55 470 67 33 382 53

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 2 6 6 4 4 8 8

Actuated Green, G (s) 51.7 40.1 40.1 34.4 28.3 28.3 35.5 28.8 28.8 29.9 26.0 26.0

Effective Green, g (s) 51.7 40.1 40.1 34.4 28.3 28.3 35.5 28.8 28.8 29.9 26.0 26.0

Actuated g/C Ratio 0.51 0.40 0.40 0.34 0.28 0.28 0.35 0.29 0.29 0.30 0.26 0.26

Clearance Time (s) 5.0 6.0 6.0 5.5 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 687 740 629 424 522 443 257 531 451 142 480 407

v/s Ratio Prot c0.06 0.13 0.01 0.05 c0.01 c0.25 0.01 0.21

v/s Ratio Perm c0.11 0.00 0.05 0.01 0.06 0.04 0.06 0.03

v/c Ratio 0.34 0.33 0.01 0.17 0.18 0.02 0.21 0.89 0.15 0.23 0.80 0.13

Uniform Delay, d1 14.0 21.1 18.4 22.9 27.5 26.3 33.6 34.5 26.9 42.1 35.0 28.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 1.2 0.0 0.2 0.2 0.0 0.4 16.1 0.2 0.8 8.9 0.1

Delay (s) 14.2 22.3 18.4 23.1 27.6 26.3 34.1 50.6 27.0 43.0 43.8 28.9

Level of Service B C B C C C C D C D D C

Approach Delay (s) 18.3 25.7 42.1 39.8

Approach LOS B C D D

Intersection Summary

HCM 2000 Control Delay 34.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 100.9 Sum of lost time (s) 22.0

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 4 524 152 97 285 17 53 68 8 116 28 153

Future Volume (vph) 4 524 152 97 285 17 53 68 8 116 28 153

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.99 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1844 1804 1791 1583

Flt Permitted 0.54 1.00 1.00 0.22 1.00 0.98 0.96 1.00

Satd. Flow (perm) 1015 1863 1583 401 1844 1804 1791 1583

Peak-hour factor, PHF 0.50 0.88 0.64 0.81 0.84 0.71 0.74 0.65 0.40 0.71 0.70 0.55

Adj. Flow (vph) 8 595 238 120 339 24 72 105 20 163 40 278

RTOR Reduction (vph) 0 0 127 0 2 0 0 4 0 0 0 158

Lane Group Flow (vph) 8 595 111 120 361 0 0 193 0 0 203 120

Turn Type Perm NA Perm pm+pt NA Split NA Split NA Perm

Protected Phases 6 5 2 4 4 3 3

Permitted Phases 6 6 2 3

Actuated Green, G (s) 58.5 58.5 58.5 74.1 74.1 14.0 19.1 19.1

Effective Green, g (s) 58.5 58.5 58.5 74.1 74.1 14.0 19.1 19.1

Actuated g/C Ratio 0.47 0.47 0.47 0.59 0.59 0.11 0.15 0.15

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 474 870 739 342 1091 201 273 241

v/s Ratio Prot c0.32 0.03 c0.20 c0.11 c0.11

v/s Ratio Perm 0.01 0.07 0.18 0.08

v/c Ratio 0.02 0.68 0.15 0.35 0.33 0.96 0.74 0.50

Uniform Delay, d1 17.9 26.1 19.1 16.3 13.0 55.3 50.7 48.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 4.3 0.4 0.6 0.8 52.4 10.4 1.6

Delay (s) 18.0 30.5 19.5 16.9 13.8 107.7 61.2 50.3

Level of Service B C B B B F E D

Approach Delay (s) 27.2 14.6 107.7 54.9

Approach LOS C B F D

Intersection Summary

HCM 2000 Control Delay 38.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 125.2 Sum of lost time (s) 24.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 29 607 0 11 963 90 2 5 6 30 1 28

Future Volume (vph) 29 607 0 11 963 90 2 5 6 30 1 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 1770 3539 1583 1770 1723 1770 1607

Flt Permitted 0.19 1.00 0.36 1.00 1.00 0.73 1.00 0.74 1.00

Satd. Flow (perm) 346 3539 669 3539 1583 1352 1723 1381 1607

Peak-hour factor, PHF 0.72 0.79 0.92 0.69 0.77 0.83 0.50 0.42 0.50 0.68 0.25 0.64

Adj. Flow (vph) 40 768 0 16 1251 108 4 12 12 44 4 44

RTOR Reduction (vph) 0 0 0 0 0 28 0 11 0 0 41 0

Lane Group Flow (vph) 40 768 0 16 1251 80 4 13 0 44 7 0

Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm NA

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 75.6 71.8 72.8 70.4 70.4 7.8 7.8 7.8 7.8

Effective Green, g (s) 75.6 71.8 72.8 70.4 70.4 7.8 7.8 7.8 7.8

Actuated g/C Ratio 0.76 0.72 0.73 0.70 0.70 0.08 0.08 0.08 0.08

Clearance Time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 315 2541 513 2491 1114 105 134 107 125

v/s Ratio Prot c0.00 0.22 0.00 c0.35 0.01 0.00

v/s Ratio Perm 0.09 0.02 0.05 0.00 c0.03

v/c Ratio 0.13 0.30 0.03 0.50 0.07 0.04 0.10 0.41 0.06

Uniform Delay, d1 3.8 5.1 3.7 6.8 4.6 42.6 42.8 43.9 42.7

Progression Factor 1.00 0.92 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.7 0.1 0.1 0.3 2.6 0.2

Delay (s) 4.0 5.0 3.8 7.5 4.7 42.8 43.1 46.5 42.9

Level of Service A A A A A D D D D

Approach Delay (s) 4.9 7.2 43.1 44.6

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 8.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 45.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 26 898 843 16 6 3

Future Volume (vph) 26 898 843 16 6 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 7.5 7.5 9.0 9.0

Lane Util. Factor 1.00 0.91 0.95 0.97 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 5085 3521 3433 1583

Flt Permitted 0.23 1.00 1.00 0.95 1.00

Satd. Flow (perm) 431 5085 3521 3433 1583

Peak-hour factor, PHF 0.65 0.94 0.84 0.44 0.50 0.38

Adj. Flow (vph) 40 955 1004 36 12 8

RTOR Reduction (vph) 0 0 2 0 0 8

Lane Group Flow (vph) 40 955 1038 0 12 0

Turn Type pm+pt NA NA Prot Prot

Protected Phases 1 6 2 4 4

Permitted Phases 6

Actuated Green, G (s) 75.3 70.0 72.2 2.6 2.6

Effective Green, g (s) 75.3 70.0 72.2 2.6 2.6

Actuated g/C Ratio 0.63 0.58 0.60 0.02 0.02

Clearance Time (s) 5.5 7.5 7.5 9.0 9.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 329 2966 2118 74 34

v/s Ratio Prot c0.01 0.19 c0.29 c0.00 0.00

v/s Ratio Perm 0.07

v/c Ratio 0.12 0.32 0.49 0.16 0.01

Uniform Delay, d1 9.1 12.8 13.5 57.6 57.4

Progression Factor 1.07 0.75 0.19 1.00 1.00

Incremental Delay, d2 0.1 0.3 0.8 1.0 0.1

Delay (s) 9.9 9.9 3.3 58.7 57.5

Level of Service A A A E E

Approach Delay (s) 9.9 3.3 58.2

Approach LOS A A E

Intersection Summary

HCM 2000 Control Delay 7.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 25 853 1034 49 52 13

Future Volume (vph) 25 853 1034 49 52 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 5.5

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3516 1770 1583

Flt Permitted 0.15 1.00 1.00 0.95 1.00

Satd. Flow (perm) 271 3539 3516 1770 1583

Peak-hour factor, PHF 0.62 0.88 0.78 0.82 0.50 0.81

Adj. Flow (vph) 40 969 1326 60 104 16

RTOR Reduction (vph) 0 0 2 0 0 14

Lane Group Flow (vph) 40 969 1384 0 104 2

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4

Actuated Green, G (s) 96.1 96.1 85.6 12.4 12.4

Effective Green, g (s) 96.1 96.1 85.6 12.4 12.4

Actuated g/C Ratio 0.80 0.80 0.71 0.10 0.10

Clearance Time (s) 5.5 6.0 6.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 279 2834 2508 182 163

v/s Ratio Prot 0.01 c0.27 c0.39 c0.06

v/s Ratio Perm 0.11 0.00

v/c Ratio 0.14 0.34 0.55 0.57 0.01

Uniform Delay, d1 4.9 3.3 8.1 51.3 48.3

Progression Factor 1.00 1.00 0.61 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.8 4.3 0.0

Delay (s) 5.1 3.6 5.7 55.6 48.3

Level of Service A A A E D

Approach Delay (s) 3.7 5.7 54.6

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 7.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 50 838 13 27 1014 7 34 2 12 16 0 41

Future Volume (vph) 50 838 13 27 1014 7 34 2 12 16 0 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.89 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3523 1770 3533 1770 1663 1770 1583

Flt Permitted 0.18 1.00 0.29 1.00 0.74 1.00 0.74 1.00

Satd. Flow (perm) 332 3523 533 3533 1380 1663 1377 1583

Peak-hour factor, PHF 0.78 0.93 0.46 0.52 0.79 0.44 0.47 0.25 0.60 0.65 0.25 0.57

Adj. Flow (vph) 64 901 28 52 1284 16 72 8 20 25 0 72

RTOR Reduction (vph) 0 1 0 0 1 0 0 18 0 0 0 66

Lane Group Flow (vph) 64 928 0 52 1299 0 72 10 0 0 25 6

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 8 4 4

Actuated Green, G (s) 92.8 87.5 92.6 87.4 10.3 10.3 10.3 10.3

Effective Green, g (s) 92.8 87.5 92.6 87.4 10.3 10.3 10.3 10.3

Actuated g/C Ratio 0.77 0.73 0.77 0.73 0.09 0.09 0.09 0.09

Clearance Time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 320 2568 464 2573 118 142 118 135

v/s Ratio Prot c0.01 0.26 0.00 c0.37 0.01

v/s Ratio Perm 0.15 0.08 c0.05 0.02 0.00

v/c Ratio 0.20 0.36 0.11 0.51 0.61 0.07 0.21 0.05

Uniform Delay, d1 4.2 6.0 3.4 7.0 52.9 50.4 51.1 50.3

Progression Factor 0.78 0.74 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 0.1 0.7 9.0 0.2 0.9 0.1

Delay (s) 3.5 4.8 3.5 7.7 61.9 50.6 52.0 50.5

Level of Service A A A A E D D D

Approach Delay (s) 4.7 7.6 58.8 50.9

Approach LOS A A E D

Intersection Summary

HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Traffic Volume (vph) 1 441 118 119 401 6 7 3 2 194 9 212

Future Volume (vph) 1 441 118 119 401 6 7 3 2 194 9 212

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.98 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.96 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1859 1776 1779 1583

Flt Permitted 0.45 1.00 1.00 0.26 1.00 0.81 0.72 1.00

Satd. Flow (perm) 842 1863 1583 486 1859 1488 1338 1583

Peak-hour factor, PHF 0.25 0.81 0.70 0.74 0.72 0.75 0.44 0.38 0.50 0.77 0.56 0.72

Adj. Flow (vph) 4 544 169 161 557 8 16 8 4 252 16 294

RTOR Reduction (vph) 0 0 88 0 1 0 0 3 0 0 0 141

Lane Group Flow (vph) 4 544 81 161 564 0 0 25 0 0 268 153

Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA Perm

Protected Phases 2 1 6 8 4

Permitted Phases 2 2 6 8 4 4

Actuated Green, G (s) 37.7 37.7 37.7 50.5 50.5 20.5 20.5 20.5

Effective Green, g (s) 37.7 37.7 37.7 50.5 50.5 20.5 20.5 20.5

Actuated g/C Ratio 0.47 0.47 0.47 0.63 0.63 0.26 0.26 0.26

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 396 877 745 440 1173 381 342 405

v/s Ratio Prot c0.29 0.04 c0.30

v/s Ratio Perm 0.00 0.05 0.19 0.02 c0.20 0.10

v/c Ratio 0.01 0.62 0.11 0.37 0.48 0.07 0.78 0.38

Uniform Delay, d1 11.2 15.8 11.8 8.6 7.8 22.5 27.7 24.5

Progression Factor 0.97 0.85 0.86 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.0 0.3 0.5 1.4 0.1 11.2 0.6

Delay (s) 10.9 16.5 10.5 9.1 9.2 22.6 38.8 25.1

Level of Service B B B A A C D C

Approach Delay (s) 15.0 9.2 22.6 31.6

Approach LOS B A C C

Intersection Summary

HCM 2000 Control Delay 17.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 5 557 13 21 472 5 35 8 50 17 11 7

Future Volume (vph) 5 557 13 21 472 5 35 8 50 17 11 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.92 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1770 1855 1770 1859 1689 1764

Flt Permitted 0.38 1.00 0.31 1.00 0.87 0.77

Satd. Flow (perm) 706 1855 582 1859 1497 1388

Peak-hour factor, PHF 0.63 0.82 0.65 0.75 0.76 0.63 0.88 0.67 0.69 0.71 0.69 0.58

Adj. Flow (vph) 8 679 20 28 621 8 40 12 72 24 16 12

RTOR Reduction (vph) 0 1 0 0 0 0 0 65 0 0 11 0

Lane Group Flow (vph) 8 698 0 28 629 0 0 59 0 0 41 0

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 55.2 53.8 58.0 55.2 7.4 7.4

Effective Green, g (s) 55.2 53.8 58.0 55.2 7.4 7.4

Actuated g/C Ratio 0.69 0.67 0.72 0.69 0.09 0.09

Clearance Time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 505 1247 463 1282 138 128

v/s Ratio Prot 0.00 c0.38 c0.00 0.34

v/s Ratio Perm 0.01 0.04 c0.04 0.03

v/c Ratio 0.02 0.56 0.06 0.49 0.43 0.32

Uniform Delay, d1 4.1 6.9 4.0 5.8 34.3 34.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 1.8 0.1 1.3 2.1 1.5

Delay (s) 4.1 8.7 4.1 7.2 36.4 35.4

Level of Service A A A A D D

Approach Delay (s) 8.6 7.0 36.4 35.4

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 11.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 3 140 207 44 26 21

Future Volume (vph) 3 140 207 44 26 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 3539 1583 1770 1583

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 1863 3539 1583 1770 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 152 225 48 28 23

RTOR Reduction (vph) 0 0 0 31 0 21

Lane Group Flow (vph) 3 152 225 17 28 2

Turn Type Prot NA NA Perm Prot Perm

Protected Phases 1 5 2 3

Permitted Phases 2 3

Actuated Green, G (s) 14.0 39.0 39.0 39.0 10.0 10.0

Effective Green, g (s) 14.0 39.0 39.0 39.0 10.0 10.0

Actuated g/C Ratio 0.13 0.35 0.35 0.35 0.09 0.09

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 223 654 1243 556 159 142

v/s Ratio Prot 0.00 c0.08 c0.06 c0.02

v/s Ratio Perm 0.01 0.00

v/c Ratio 0.01 0.23 0.18 0.03 0.18 0.01

Uniform Delay, d1 42.5 25.4 24.9 23.6 46.7 46.0

Progression Factor 0.58 0.31 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.8 0.3 0.1 0.5 0.0

Delay (s) 24.8 8.7 25.3 23.7 47.2 46.1

Level of Service C A C C D D

Approach Delay (s) 9.1 25.0 46.7

Approach LOS A C D

Intersection Summary

HCM 2000 Control Delay 22.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.16

Actuated Cycle Length (s) 111.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 35.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

135: Tusculum Blvd Bus 11E & Grove St 10/13/2019
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CDMS Page 37

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 6 4 4 6 1 20 3 315 4 18 358 9

Future Volume (vph) 6 4 4 6 1 20 3 315 4 18 358 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 0.92 1.00 1.00 1.00 1.00

Flt Protected 0.98 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1750 1688 1770 1855 1770 1856

Flt Permitted 0.91 0.88 0.47 1.00 0.51 1.00

Satd. Flow (perm) 1615 1509 882 1855 958 1856

Peak-hour factor, PHF 0.75 0.50 0.50 0.38 0.25 0.71 0.38 0.76 0.33 0.64 0.73 0.75

Adj. Flow (vph) 8 8 8 16 4 28 8 414 12 28 490 12

RTOR Reduction (vph) 0 8 0 0 26 0 0 1 0 0 1 0

Lane Group Flow (vph) 0 16 0 0 22 0 8 425 0 28 501 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 4.7 4.7 66.3 66.3 66.3 66.3

Effective Green, g (s) 4.7 4.7 66.3 66.3 66.3 66.3

Actuated g/C Ratio 0.06 0.06 0.83 0.83 0.83 0.83

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 88 730 1537 793 1538

v/s Ratio Prot 0.23 c0.27

v/s Ratio Perm 0.01 c0.01 0.01 0.03

v/c Ratio 0.18 0.25 0.01 0.28 0.04 0.33

Uniform Delay, d1 35.8 36.0 1.2 1.5 1.2 1.6

Progression Factor 1.00 1.00 1.00 1.00 1.09 1.03

Incremental Delay, d2 0.9 1.5 0.0 0.4 0.1 0.5

Delay (s) 36.7 37.4 1.2 2.0 1.4 2.1

Level of Service D D A A A A

Approach Delay (s) 36.7 37.4 2.0 2.1

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 4.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 31.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

5: Andrew Johnson Hwy US 11E & Rogersville Hwy SR 93 10/13/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 PM Peak Hour Synchro 10 Report

CDMS Page 2

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 123 1232 1387 15 16 94

Future Volume (vph) 123 1232 1387 15 16 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.5 6.5

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3528 1770 1583

Flt Permitted 0.12 1.00 1.00 0.95 1.00

Satd. Flow (perm) 224 3539 3528 1770 1583

Peak-hour factor, PHF 0.77 0.93 0.97 0.47 0.67 0.71

Adj. Flow (vph) 160 1325 1430 32 24 132

RTOR Reduction (vph) 0 0 2 0 0 117

Lane Group Flow (vph) 160 1325 1460 0 24 15

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4

Actuated Green, G (s) 67.4 59.0 61.6 11.0 11.0

Effective Green, g (s) 67.4 59.0 61.6 11.0 11.0

Actuated g/C Ratio 0.68 0.59 0.62 0.11 0.11

Clearance Time (s) 6.0 6.0 6.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 282 2098 2184 195 175

v/s Ratio Prot c0.05 0.37 c0.41 c0.01

v/s Ratio Perm 0.34 0.01

v/c Ratio 0.57 0.63 0.67 0.12 0.08

Uniform Delay, d1 9.4 13.2 12.3 39.9 39.7

Progression Factor 2.15 0.36 1.00 1.00 1.00

Incremental Delay, d2 1.9 1.1 1.6 0.3 0.2

Delay (s) 22.2 5.9 14.0 40.2 39.9

Level of Service C A B D D

Approach Delay (s) 7.6 14.0 40.0

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 99.5 Sum of lost time (s) 18.5

Intersection Capacity Utilization 69.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

6: Burns St/Industrial Rd & Andrew Johnson Hwy US 11E 10/13/2019
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 130 1067 65 60 1096 33 58 42 106 53 59 282

Future Volume (vph) 130 1067 65 60 1096 33 58 42 106 53 59 282

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1668 1770 1863 1583

Flt Permitted 0.13 1.00 1.00 0.19 1.00 1.00 0.70 1.00 0.47 1.00 1.00

Satd. Flow (perm) 246 3539 1583 362 3539 1583 1304 1668 884 1863 1583

Peak-hour factor, PHF 0.77 0.95 0.68 0.79 0.91 0.82 0.69 0.62 0.68 0.74 0.67 0.65

Adj. Flow (vph) 169 1123 96 76 1204 40 84 68 156 72 88 434

RTOR Reduction (vph) 0 0 45 0 0 20 0 109 0 0 0 224

Lane Group Flow (vph) 169 1123 51 76 1204 20 84 115 0 72 88 210

Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 6 2 2 8 4 4

Actuated Green, G (s) 51.7 43.4 43.4 45.9 40.5 40.5 14.7 14.7 14.7 14.7 14.7

Effective Green, g (s) 51.7 43.4 43.4 45.9 40.5 40.5 14.7 14.7 14.7 14.7 14.7

Actuated g/C Ratio 0.64 0.54 0.54 0.57 0.50 0.50 0.18 0.18 0.18 0.18 0.18

Clearance Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 2.5 5.0 5.0 2.5 5.0 5.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 313 1896 848 299 1769 791 236 302 160 338 287

v/s Ratio Prot c0.06 c0.32 0.02 c0.34 0.07 0.05

v/s Ratio Perm 0.29 0.03 0.13 0.01 0.06 0.08 c0.13

v/c Ratio 0.54 0.59 0.06 0.25 0.68 0.03 0.36 0.38 0.45 0.26 0.73

Uniform Delay, d1 9.5 12.8 9.0 8.6 15.3 10.3 29.0 29.2 29.5 28.5 31.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 1.4 0.1 0.3 2.1 0.1 0.9 0.8 2.0 0.4 9.2

Delay (s) 10.9 14.2 9.2 8.9 17.5 10.3 29.9 30.0 31.6 28.9 40.5

Level of Service B B A A B B C C C C D

Approach Delay (s) 13.4 16.8 29.9 37.7

Approach LOS B B C D

Intersection Summary

HCM 2000 Control Delay 20.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 17.5

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

8: Justis Drive & Andrew Johnson Hwy US 11E 10/13/2019
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 1086 137 77 1076 225 92

Future Volume (vph) 1086 137 77 1076 225 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.5 5.5 7.5 9.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 1.00 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3539 1583 1770 3539 3334

Flt Permitted 1.00 1.00 0.95 1.00 0.97

Satd. Flow (perm) 3539 1583 1770 3539 3334

Peak-hour factor, PHF 0.91 0.83 0.69 0.96 0.83 0.79

Adj. Flow (vph) 1193 165 112 1121 271 116

RTOR Reduction (vph) 0 79 0 0 41 0

Lane Group Flow (vph) 1193 86 112 1121 346 0

Turn Type NA Perm Prot NA Prot

Protected Phases 6 5 2 3

Permitted Phases 6

Actuated Green, G (s) 53.3 53.3 12.2 61.2 16.9

Effective Green, g (s) 53.3 53.3 12.2 61.2 16.9

Actuated g/C Ratio 0.44 0.44 0.10 0.51 0.14

Clearance Time (s) 7.5 7.5 5.5 7.5 9.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1571 703 179 1804 469

v/s Ratio Prot c0.34 c0.06 c0.32 c0.10

v/s Ratio Perm 0.05

v/c Ratio 0.76 0.12 0.63 0.62 0.74

Uniform Delay, d1 28.0 19.6 51.7 21.1 49.4

Progression Factor 0.21 0.03 1.00 1.00 1.00

Incremental Delay, d2 3.0 0.3 6.7 1.6 6.0

Delay (s) 8.8 0.8 58.4 22.7 55.4

Level of Service A A E C E

Approach Delay (s) 7.8 26.0 55.4

Approach LOS A C E

Intersection Summary

HCM 2000 Control Delay 21.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

11: Andrew Johnson Hwy US 11E & Erwin Hwy/Crockett Crossing 10/13/2019
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 73 46 128 145 26 36 144 1170 280 46 1017 34

Future Volume (vph) 73 46 128 145 26 36 144 1170 280 46 1017 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 1% 0% 0%

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1761 1689 1770 3539 1583 1770 3539 1583

Flt Permitted 0.70 1.00 1.00 0.45 1.00 0.12 1.00 1.00 0.15 1.00 1.00

Satd. Flow (perm) 1304 1863 1583 843 1689 230 3539 1583 286 3539 1583

Peak-hour factor, PHF 0.73 0.82 0.89 0.81 0.72 0.69 0.78 0.91 0.91 0.82 0.92 0.57

Adj. Flow (vph) 100 56 144 179 36 52 185 1286 308 56 1105 60

RTOR Reduction (vph) 0 0 129 0 43 0 0 0 128 0 0 36

Lane Group Flow (vph) 100 56 15 179 45 0 185 1286 180 56 1105 24

Turn Type pm+pt NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 4 4 8 6 6 2 2

Actuated Green, G (s) 16.8 10.1 10.1 28.6 16.0 42.6 42.6 42.6 38.6 38.6 38.6

Effective Green, g (s) 16.8 10.1 10.1 28.6 16.0 42.6 42.6 42.6 38.6 38.6 38.6

Actuated g/C Ratio 0.17 0.10 0.10 0.30 0.17 0.44 0.44 0.44 0.40 0.40 0.40

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 259 194 165 369 280 264 1562 698 209 1415 633

v/s Ratio Prot 0.03 0.03 c0.06 0.03 0.07 c0.36 0.02 c0.31

v/s Ratio Perm 0.04 0.01 c0.08 0.24 0.11 0.09 0.02

v/c Ratio 0.39 0.29 0.09 0.49 0.16 0.70 0.82 0.26 0.27 0.78 0.04

Uniform Delay, d1 34.9 39.9 39.1 26.8 34.5 21.5 23.6 17.0 27.2 25.3 17.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.8 0.2 1.0 0.3 8.1 3.7 0.2 0.7 2.9 0.0

Delay (s) 35.8 40.7 39.3 27.8 34.8 29.6 27.3 17.2 27.9 28.1 17.7

Level of Service D D D C C C C B C C B

Approach Delay (s) 38.4 30.1 25.8 27.6

Approach LOS D C C C

Intersection Summary

HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 96.5 Sum of lost time (s) 25.0

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 148 32 37 27 25 37 28 1228 25 53 1087 129

Future Volume (vph) 148 32 37 27 25 37 28 1228 25 53 1087 129

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 5.5 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.97 0.94 1.00 1.00 1.00 0.98

Flt Protected 0.97 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1755 1724 1770 3523 1770 3474

Flt Permitted 0.73 0.86 0.16 1.00 0.12 1.00

Satd. Flow (perm) 1314 1505 296 3523 232 3474

Peak-hour factor, PHF 0.79 0.73 0.62 0.68 0.57 0.51 0.88 0.96 0.62 0.78 0.90 0.77

Adj. Flow (vph) 187 44 60 40 44 73 32 1279 40 68 1208 168

RTOR Reduction (vph) 0 11 0 0 36 0 0 3 0 0 13 0

Lane Group Flow (vph) 0 280 0 0 121 0 32 1316 0 68 1363 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Actuated Green, G (s) 12.7 12.7 35.0 35.0 36.1 36.1

Effective Green, g (s) 12.7 12.7 35.0 35.0 36.1 36.1

Actuated g/C Ratio 0.18 0.18 0.51 0.51 0.52 0.52

Clearance Time (s) 6.0 6.0 6.0 5.5 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 241 276 200 1781 209 1812

v/s Ratio Prot 0.01 c0.37 0.02 c0.39

v/s Ratio Perm c0.21 0.08 0.08 0.15

v/c Ratio 1.16 0.44 0.16 0.74 0.33 0.75

Uniform Delay, d1 28.2 25.1 13.0 13.5 12.1 13.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 109.3 1.1 0.4 1.6 0.9 1.8

Delay (s) 137.6 26.2 13.4 15.1 13.0 14.8

Level of Service F C B B B B

Approach Delay (s) 137.6 26.2 15.1 14.7

Approach LOS F C B B

Intersection Summary

HCM 2000 Control Delay 26.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 69.2 Sum of lost time (s) 18.0

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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15: Harlan St/Morgan Rd & Andrew Johnson Hwy US 11E 10/13/2019
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 251 1054 84 10 906 19 75 13 3 43 15 236

Future Volume (vph) 251 1054 84 10 906 19 75 13 3 43 15 236

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.5 6.5 6.5 6.5 4.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 0.95 0.98 1.00

Satd. Flow (prot) 1770 3502 1770 3539 1583 1782 1681 1739 1583

Flt Permitted 0.13 1.00 0.21 1.00 1.00 0.96 0.95 0.98 1.00

Satd. Flow (perm) 235 3502 388 3539 1583 1782 1681 1739 1583

Peak-hour factor, PHF 0.84 0.86 0.91 0.62 0.85 0.68 0.69 0.65 0.75 0.77 0.54 0.87

Adj. Flow (vph) 299 1226 92 16 1066 28 109 20 4 56 28 271

RTOR Reduction (vph) 0 5 0 0 0 14 0 1 0 0 0 246

Lane Group Flow (vph) 299 1313 0 16 1066 14 0 132 0 41 43 25

Turn Type pm+pt NA Perm NA pt+ov Split NA Split NA Perm

Protected Phases 5 2 6 6 4 3 3 4 4

Permitted Phases 2 6 4

Actuated Green, G (s) 63.0 63.0 42.1 42.1 51.2 11.4 9.1 9.1 9.1

Effective Green, g (s) 63.0 63.0 42.1 42.1 51.2 11.4 9.1 9.1 9.1

Actuated g/C Ratio 0.63 0.63 0.42 0.42 0.51 0.11 0.09 0.09 0.09

Clearance Time (s) 5.5 6.5 6.5 6.5 4.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 384 2206 163 1489 810 203 152 158 144

v/s Ratio Prot c0.12 0.37 0.30 0.01 c0.07 0.02 c0.02

v/s Ratio Perm c0.37 0.04 0.02

v/c Ratio 0.78 0.60 0.10 0.72 0.02 0.65 0.27 0.27 0.17

Uniform Delay, d1 20.0 11.0 17.5 24.0 12.0 42.4 42.4 42.4 42.0

Progression Factor 1.00 1.00 0.82 1.14 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.6 1.2 1.1 2.7 0.0 7.3 1.0 0.9 0.6

Delay (s) 29.6 12.1 15.5 30.1 12.0 49.7 43.3 43.3 42.5

Level of Service C B B C B D D D D

Approach Delay (s) 15.4 29.5 49.7 42.7

Approach LOS B C D D

Intersection Summary

HCM 2000 Control Delay 24.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 850 297 156 691 201 139

Future Volume (vph) 850 297 156 691 201 139

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.22 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 414 3539 3433 1583

Peak-hour factor, PHF 0.88 0.81 0.91 0.88 0.97 0.81

Adj. Flow (vph) 966 367 171 785 207 172

RTOR Reduction (vph) 0 220 0 0 0 25

Lane Group Flow (vph) 966 147 171 785 207 147

Turn Type NA Perm Perm NA Prot Perm

Protected Phases 4 8 2

Permitted Phases 4 8 2

Actuated Green, G (s) 18.0 18.0 18.0 18.0 18.0 18.0

Effective Green, g (s) 18.0 18.0 18.0 18.0 18.0 18.0

Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.40 0.40

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Grp Cap (vph) 1415 633 165 1415 1373 633

v/s Ratio Prot 0.27 0.22 0.06

v/s Ratio Perm 0.09 c0.41 c0.09

v/c Ratio 0.68 0.23 1.04 0.55 0.15 0.23

Uniform Delay, d1 11.1 8.9 13.5 10.4 8.6 8.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.7 0.9 80.0 1.6 0.2 0.9

Delay (s) 13.8 9.8 93.5 12.0 8.9 9.8

Level of Service B A F B A A

Approach Delay (s) 12.7 26.6 9.3

Approach LOS B C A

Intersection Summary

HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 12 201 691 73 272 1 549 12 40 8 20 15

Future Volume (vph) 12 201 691 73 272 1 549 12 40 8 20 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.5 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.96

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.99

Satd. Flow (prot) 3528 1583 1770 3533 1681 1689 1583 1766

Flt Permitted 0.93 1.00 0.54 1.00 0.95 0.95 1.00 0.99

Satd. Flow (perm) 3290 1583 1003 3533 1681 1689 1583 1766

Peak-hour factor, PHF 0.75 0.82 0.91 0.56 0.84 0.25 0.83 0.75 0.77 0.50 0.83 0.94

Adj. Flow (vph) 16 245 759 130 324 4 661 16 52 16 24 16

RTOR Reduction (vph) 0 0 357 0 1 0 0 0 47 0 15 0

Lane Group Flow (vph) 0 261 402 130 327 0 337 340 5 0 41 0

Turn Type Perm NA Perm pm+pt NA Split NA Perm Split NA

Protected Phases 2 1 6 3 3 4 4

Permitted Phases 2 2 6 3

Actuated Green, G (s) 46.6 46.6 61.1 61.1 9.0 9.0 9.0 3.9

Effective Green, g (s) 46.6 46.6 61.1 61.1 9.0 9.0 9.0 3.9

Actuated g/C Ratio 0.53 0.53 0.69 0.69 0.10 0.10 0.10 0.04

Clearance Time (s) 4.0 4.0 4.5 4.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1742 838 783 2453 171 172 161 78

v/s Ratio Prot c0.02 0.09 0.20 c0.20 c0.02

v/s Ratio Perm 0.08 c0.25 0.10 0.00

v/c Ratio 0.15 0.48 0.17 0.13 1.97 1.98 0.03 0.52

Uniform Delay, d1 10.6 13.1 4.6 4.5 39.5 39.5 35.6 41.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.0 0.1 0.1 457.3 459.8 0.1 6.2

Delay (s) 10.8 15.0 4.7 4.6 496.8 499.3 35.7 47.3

Level of Service B B A A F F D D

Approach Delay (s) 13.9 4.7 465.0 47.3

Approach LOS B A F D

Intersection Summary

HCM 2000 Control Delay 158.2 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 88.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 32 224 19 15 241 44 17 61 55 22 53 30

Future Volume (vph) 32 224 19 15 241 44 17 61 55 22 53 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 0.98 0.94 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.99 0.98 1.00

Satd. Flow (prot) 1770 1834 1810 1569 1832 1583

Flt Permitted 0.35 1.00 0.95 0.96 0.89 1.00

Satd. Flow (perm) 650 1834 1735 1514 1655 1583

Peak-hour factor, PHF 0.57 0.92 0.68 0.54 0.93 0.69 0.71 0.90 0.81 0.61 0.74 0.83

Adj. Flow (vph) 56 243 28 28 259 64 24 68 68 36 72 36

RTOR Reduction (vph) 0 7 0 0 13 0 0 18 0 0 0 14

Lane Group Flow (vph) 56 264 0 0 338 0 0 142 0 0 108 22

Parking  (#/hr) 0 0 0

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8 8

Actuated Green, G (s) 23.7 23.7 23.7 55.8 55.8 55.8

Effective Green, g (s) 23.7 23.7 23.7 55.8 55.8 55.8

Actuated g/C Ratio 0.26 0.26 0.26 0.62 0.62 0.62

Clearance Time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 171 482 456 938 1026 981

v/s Ratio Prot 0.14

v/s Ratio Perm 0.09 c0.19 c0.09 0.07 0.01

v/c Ratio 0.33 0.55 0.74 0.15 0.11 0.02

Uniform Delay, d1 26.7 28.5 30.3 7.2 7.0 6.6

Progression Factor 0.83 0.96 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.4 3.9 10.4 0.3 0.2 0.0

Delay (s) 26.5 31.2 40.7 7.5 7.2 6.6

Level of Service C C D A A A

Approach Delay (s) 30.4 40.7 7.5 7.0

Approach LOS C D A A

Intersection Summary

HCM 2000 Control Delay 26.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.5

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 172 172 156 31 73 94

Future Volume (vph) 172 172 156 31 73 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.98 1.00 0.98

Satd. Flow (prot) 1817 1806 1691

Flt Permitted 0.72 1.00 0.98

Satd. Flow (perm) 1337 1806 1691

Peak-hour factor, PHF 0.83 0.83 0.81 0.55 0.68 0.81

Adj. Flow (vph) 207 207 193 56 107 116

RTOR Reduction (vph) 0 0 11 0 75 0

Lane Group Flow (vph) 0 414 238 0 148 0

Turn Type Perm NA NA Prot

Protected Phases 6 2 4

Permitted Phases 6

Actuated Green, G (s) 29.0 29.0 11.0

Effective Green, g (s) 29.0 29.0 11.0

Actuated g/C Ratio 0.56 0.56 0.21

Clearance Time (s) 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 745 1007 357

v/s Ratio Prot 0.13 c0.09

v/s Ratio Perm c0.31

v/c Ratio 0.56 0.24 0.41

Uniform Delay, d1 7.4 5.9 17.7

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 3.0 0.6 0.8

Delay (s) 10.3 6.4 18.5

Level of Service B A B

Approach Delay (s) 10.3 6.4 18.5

Approach LOS B A B

Intersection Summary

HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 52.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 56 94 42 91 215 93 54 264 82 47 166 113

Future Volume (vph) 56 94 42 91 215 93 54 264 82 47 166 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1749

Flt Permitted 0.61 1.00 1.00 0.69 1.00 1.00 0.58 1.00 1.00 0.58 1.00

Satd. Flow (perm) 1129 1863 1583 1287 1863 1583 1072 1863 1583 1088 1749

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 102 46 99 234 101 59 287 89 51 180 123

RTOR Reduction (vph) 0 0 35 0 0 78 0 0 41 0 31 0

Lane Group Flow (vph) 61 102 11 99 234 23 59 287 48 51 272 0

Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 2 6

Actuated Green, G (s) 12.4 12.4 12.4 12.4 12.4 12.4 29.1 29.1 29.1 29.1 29.1

Effective Green, g (s) 12.4 12.4 12.4 12.4 12.4 12.4 29.1 29.1 29.1 29.1 29.1

Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.23 0.23 0.54 0.54 0.54 0.54 0.54

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 261 431 366 298 431 366 583 1013 861 591 951

v/s Ratio Prot 0.05 c0.13 0.15 c0.16

v/s Ratio Perm 0.05 0.01 0.08 0.01 0.06 0.03 0.05

v/c Ratio 0.23 0.24 0.03 0.33 0.54 0.06 0.10 0.28 0.06 0.09 0.29

Uniform Delay, d1 16.7 16.7 15.9 17.1 18.1 16.0 5.9 6.6 5.7 5.8 6.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.3 0.0 0.7 1.4 0.1 0.3 0.7 0.1 0.1 0.2

Delay (s) 17.2 17.0 15.9 17.8 19.5 16.1 6.2 7.3 5.9 5.9 6.8

Level of Service B B B B B B A A A A A

Approach Delay (s) 16.8 18.3 6.8 6.6

Approach LOS B B A A

Intersection Summary

HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 53.5 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement NBT NBR SBL SBT SWL SWR

Lane Configurations

Traffic Volume (vph) 82 289 66 166 379 65

Future Volume (vph) 82 289 66 166 379 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00

Frt 0.89 1.00 0.98

Flt Protected 1.00 0.99 0.96

Satd. Flow (prot) 1663 1839 1751

Flt Permitted 1.00 0.79 0.96

Satd. Flow (perm) 1663 1467 1751

Peak-hour factor, PHF 0.89 0.81 0.79 0.70 0.88 0.86

Adj. Flow (vph) 92 357 84 237 431 76

RTOR Reduction (vph) 171 0 0 0 8 0

Lane Group Flow (vph) 278 0 0 321 499 0

Turn Type NA Perm NA Prot

Protected Phases 2 6 4

Permitted Phases 6

Actuated Green, G (s) 39.1 39.1 24.0

Effective Green, g (s) 39.1 39.1 24.0

Actuated g/C Ratio 0.52 0.52 0.32

Clearance Time (s) 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 865 763 559

v/s Ratio Prot 0.17 c0.28

v/s Ratio Perm c0.22

v/c Ratio 0.32 0.42 0.89

Uniform Delay, d1 10.4 11.0 24.3

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.0 1.7 16.4

Delay (s) 11.3 12.8 40.7

Level of Service B B D

Approach Delay (s) 11.3 12.8 40.7

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 23.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 75.1 Sum of lost time (s) 12.0

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 98 105 33 3 55 4 27 268 4 14 322 97

Future Volume (vph) 98 105 33 3 55 4 27 268 4 14 322 97

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 0.99 1.00 1.00 1.00 0.97

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1593 1613 1485 1593 1503 1593 1457

Flt Permitted 0.95 1.00 1.00 0.18 1.00 0.58 1.00

Satd. Flow (perm) 1593 1613 1485 298 1503 968 1457

Peak-hour factor, PHF 0.82 0.88 0.82 0.38 0.72 0.50 0.68 0.92 0.50 0.50 0.86 0.87

Adj. Flow (vph) 120 119 40 8 76 8 40 291 8 28 374 111

RTOR Reduction (vph) 0 13 0 0 4 0 0 1 0 0 12 0

Lane Group Flow (vph) 120 146 0 0 88 0 40 298 0 28 473 0

Parking  (#/hr) 0 0 0 0 0 0 0

Turn Type Split NA Split NA pm+pt NA Perm NA

Protected Phases 4 4 3 3 1 6 2

Permitted Phases 6 2

Actuated Green, G (s) 22.6 22.6 8.5 42.4 42.4 29.4 29.4

Effective Green, g (s) 22.6 22.6 8.5 42.4 42.4 29.4 29.4

Actuated g/C Ratio 0.25 0.25 0.09 0.47 0.47 0.33 0.33

Clearance Time (s) 5.5 5.5 5.5 5.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 400 405 140 255 708 316 475

v/s Ratio Prot 0.08 c0.09 c0.06 0.01 c0.20 c0.32

v/s Ratio Perm 0.06 0.03

v/c Ratio 0.30 0.36 0.63 0.16 0.42 0.09 1.00

Uniform Delay, d1 27.3 27.8 39.2 15.7 15.7 21.0 30.2

Progression Factor 1.09 1.10 1.00 1.37 1.18 0.89 0.90

Incremental Delay, d2 1.9 2.5 8.9 1.3 1.8 0.5 39.5

Delay (s) 31.6 32.9 48.2 22.8 20.3 19.2 66.7

Level of Service C C D C C B E

Approach Delay (s) 32.3 48.2 20.6 64.1

Approach LOS C D C E

Intersection Summary

HCM 2000 Control Delay 43.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 21.5

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 85 196 12 84 140 71 16 294 59 69 322 30

Future Volume (vph) 85 196 12 84 140 71 16 294 59 69 322 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1845 1770 1765 1770 1809 1770 1835

Flt Permitted 0.39 1.00 0.39 1.00 0.34 1.00 0.53 1.00

Satd. Flow (perm) 724 1845 726 1765 640 1809 988 1835

Peak-hour factor, PHF 0.76 0.84 0.75 0.84 0.88 0.84 0.50 0.93 0.78 0.78 0.97 0.83

Adj. Flow (vph) 112 233 16 100 159 85 32 316 76 88 332 36

RTOR Reduction (vph) 0 2 0 0 22 0 0 9 0 0 4 0

Lane Group Flow (vph) 112 247 0 100 222 0 32 383 0 88 364 0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 24.9 17.1 24.5 16.9 38.0 38.0 40.5 40.0

Effective Green, g (s) 24.9 17.1 24.5 16.9 38.0 38.0 40.5 40.0

Actuated g/C Ratio 0.28 0.19 0.27 0.19 0.42 0.42 0.45 0.44

Clearance Time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 290 350 285 331 324 763 499 815

v/s Ratio Prot c0.03 c0.13 0.03 0.13 0.00 c0.21 0.01 c0.20

v/s Ratio Perm 0.07 0.07 0.04 0.07

v/c Ratio 0.39 0.70 0.35 0.67 0.10 0.50 0.18 0.45

Uniform Delay, d1 25.4 34.1 25.5 34.0 16.2 19.1 14.9 17.3

Progression Factor 1.00 1.00 0.72 0.86 0.97 1.03 1.26 1.28

Incremental Delay, d2 0.9 6.3 0.7 5.1 0.1 2.3 0.1 1.5

Delay (s) 26.2 40.4 19.2 34.3 15.8 21.9 19.0 23.6

Level of Service C D B C B C B C

Approach Delay (s) 36.0 29.9 21.4 22.8

Approach LOS D C C C

Intersection Summary

HCM 2000 Control Delay 27.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 59.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 6 28 16 119 18 20 2 254 86 28 305 8

Future Volume (vph) 6 28 16 119 18 20 2 254 86 28 305 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 0.98 1.00 0.95 1.00 0.99

Flt Protected 0.99 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1756 1766 1770 1776 1770 1852

Flt Permitted 0.95 0.79 0.53 1.00 0.43 1.00

Satd. Flow (perm) 1676 1441 979 1776 807 1852

Peak-hour factor, PHF 0.50 0.78 0.57 0.88 0.56 0.71 0.25 0.92 0.69 0.58 0.79 0.50

Adj. Flow (vph) 12 36 28 135 32 28 8 276 125 48 386 16

RTOR Reduction (vph) 0 23 0 0 8 0 0 12 0 0 1 0

Lane Group Flow (vph) 0 53 0 0 187 0 8 389 0 48 401 0

Turn Type Perm NA Perm NA Perm NA pm+pt NA

Protected Phases 8 4 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 17.6 17.6 52.7 52.7 61.4 61.4

Effective Green, g (s) 17.6 17.6 52.7 52.7 61.4 61.4

Actuated g/C Ratio 0.20 0.20 0.59 0.59 0.68 0.68

Clearance Time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Vehicle Extension (s) 4.0 3.0 4.0 4.0 2.0 4.0

Lane Grp Cap (vph) 327 281 573 1039 590 1263

v/s Ratio Prot c0.22 0.00 c0.22

v/s Ratio Perm 0.03 c0.13 0.01 0.05

v/c Ratio 0.16 0.67 0.01 0.37 0.08 0.32

Uniform Delay, d1 30.1 33.5 7.8 9.9 5.3 5.8

Progression Factor 1.00 1.00 1.00 1.00 0.29 0.26

Incremental Delay, d2 0.3 5.8 0.0 1.0 0.0 0.3

Delay (s) 30.4 39.3 7.8 10.9 1.5 1.9

Level of Service C D A B A A

Approach Delay (s) 30.4 39.3 10.9 1.8

Approach LOS C D B A

Intersection Summary

HCM 2000 Control Delay 13.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 1147 66 172 1303 77 187

Future Volume (vph) 1147 66 172 1303 77 187

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.5 6.5

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00

Frt 0.99 1.00 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3503 1770 3539 1770 1583

Flt Permitted 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3503 1770 3539 1770 1583

Peak-hour factor, PHF 0.90 0.72 0.80 0.97 0.62 0.71

Adj. Flow (vph) 1274 92 215 1343 124 263

RTOR Reduction (vph) 5 0 0 0 0 198

Lane Group Flow (vph) 1361 0 215 1343 124 65

Turn Type NA Prot NA Prot Perm

Protected Phases 6 5 2 8

Permitted Phases 8

Actuated Green, G (s) 59.0 11.0 61.6 11.0 11.0

Effective Green, g (s) 59.0 11.0 61.6 11.0 11.0

Actuated g/C Ratio 0.59 0.11 0.62 0.11 0.11

Clearance Time (s) 6.0 6.0 6.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2077 195 2190 195 175

v/s Ratio Prot c0.39 c0.12 c0.38 c0.07

v/s Ratio Perm 0.04

v/c Ratio 0.66 1.10 0.61 0.64 0.37

Uniform Delay, d1 13.5 44.2 11.6 42.3 41.0

Progression Factor 1.00 1.28 0.30 1.00 1.00

Incremental Delay, d2 1.6 86.3 1.0 6.6 1.3

Delay (s) 15.1 142.8 4.4 49.0 42.4

Level of Service B F A D D

Approach Delay (s) 15.1 23.5 44.5

Approach LOS B C D

Intersection Summary

HCM 2000 Control Delay 22.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 99.5 Sum of lost time (s) 18.5

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

46: Forest Hills Dr & Snapps Ferry Rd 10/13/2019
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 251 22 39 256 16 76

Future Volume (vph) 251 22 39 256 16 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0

Lane Util. Factor 0.95 1.00 1.00 1.00

Frt 0.99 1.00 1.00 0.89

Flt Protected 1.00 0.95 1.00 0.99

Satd. Flow (prot) 3496 1770 1863 1640

Flt Permitted 1.00 0.95 1.00 0.99

Satd. Flow (perm) 3496 1770 1863 1640

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 273 24 42 278 17 83

RTOR Reduction (vph) 4 0 0 0 75 0

Lane Group Flow (vph) 293 0 42 278 25 0

Turn Type NA Prot NA Prot

Protected Phases 5 6 2 4

Permitted Phases 4

Actuated Green, G (s) 39.0 24.0 49.0 10.3

Effective Green, g (s) 39.0 24.0 49.0 10.3

Actuated g/C Ratio 0.36 0.22 0.45 0.09

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1253 390 839 155

v/s Ratio Prot c0.08 0.02 c0.15 c0.02

v/s Ratio Perm

v/c Ratio 0.23 0.11 0.33 0.16

Uniform Delay, d1 24.4 33.9 19.3 45.3

Progression Factor 1.00 0.65 0.37 1.00

Incremental Delay, d2 0.4 0.5 1.0 0.5

Delay (s) 24.9 22.7 8.3 45.8

Level of Service C C A D

Approach Delay (s) 24.9 10.2 45.8

Approach LOS C B D

Intersection Summary

HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 108.8 Sum of lost time (s) 24.0

Intersection Capacity Utilization 48.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

48: Tusculum Blvd Bus 11E & Church Driveway/Austin St 10/13/2019
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 1 0 1 152 1 44 19 510 0 1 483 166

Future Volume (vph) 1 0 1 152 1 44 19 510 0 1 483 166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.93 0.97 1.00 1.00 1.00 0.96

Flt Protected 0.98 0.96 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1695 1735 1770 1863 1770 1784

Flt Permitted 0.91 0.78 0.16 1.00 0.27 1.00

Satd. Flow (perm) 1586 1403 306 1863 498 1784

Peak-hour factor, PHF 0.25 0.25 0.25 0.75 0.25 0.61 0.53 0.87 0.25 0.25 0.94 0.83

Adj. Flow (vph) 4 0 4 203 4 72 36 586 0 4 514 200

RTOR Reduction (vph) 0 5 0 0 14 0 0 0 0 0 22 0

Lane Group Flow (vph) 0 3 0 0 265 0 36 586 0 4 692 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 32.7 32.7 38.8 38.8 38.8 38.8

Effective Green, g (s) 32.7 32.7 38.8 38.8 38.8 38.8

Actuated g/C Ratio 0.41 0.41 0.48 0.48 0.48 0.48

Clearance Time (s) 4.0 4.0 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 648 573 148 903 241 865

v/s Ratio Prot 0.31 c0.39

v/s Ratio Perm 0.00 c0.19 0.12 0.01

v/c Ratio 0.01 0.46 0.24 0.65 0.02 0.80

Uniform Delay, d1 14.0 17.2 12.0 15.5 10.7 17.3

Progression Factor 1.00 1.00 0.93 0.92 1.56 1.79

Incremental Delay, d2 0.0 2.7 3.7 3.4 0.1 7.1

Delay (s) 14.0 19.9 14.8 17.7 16.8 38.2

Level of Service B B B B B D

Approach Delay (s) 14.0 19.9 17.5 38.1

Approach LOS B B B D

Intersection Summary

HCM 2000 Control Delay 27.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.5

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

49: Tusculum Blvd Bus 11E & Snapps Ferry Rd 10/13/2019
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Movement EBL EBT WBT WBR SWL SWR

Lane Configurations

Traffic Volume (vph) 182 435 386 112 229 204

Future Volume (vph) 182 435 386 112 229 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1863 1583 1770 1583

Flt Permitted 0.34 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 637 1863 1863 1583 1770 1583

Peak-hour factor, PHF 0.88 0.88 0.89 0.94 0.91 0.86

Adj. Flow (vph) 207 494 434 119 252 237

RTOR Reduction (vph) 0 0 0 42 0 188

Lane Group Flow (vph) 207 494 434 77 252 49

Turn Type pm+pt NA NA Perm Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 2 4

Actuated Green, G (s) 51.3 51.3 36.2 36.2 16.7 16.7

Effective Green, g (s) 51.3 51.3 36.2 36.2 16.7 16.7

Actuated g/C Ratio 0.64 0.64 0.45 0.45 0.21 0.21

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 537 1194 843 716 369 330

v/s Ratio Prot 0.04 c0.27 c0.23 c0.14

v/s Ratio Perm 0.20 0.05 0.03

v/c Ratio 0.39 0.41 0.51 0.11 0.68 0.15

Uniform Delay, d1 7.4 7.0 15.6 12.6 29.2 25.9

Progression Factor 0.74 0.70 1.14 1.47 1.00 1.00

Incremental Delay, d2 0.4 0.9 2.2 0.3 5.2 0.2

Delay (s) 5.9 5.8 20.0 18.8 34.4 26.1

Level of Service A A B B C C

Approach Delay (s) 5.8 19.7 30.3

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

51: Main St Bus 11E/Main St Bus US 321 & Spencer St/Tusculum Blvd Bus 11E 10/13/2019
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 235 96 23 5 190 300 8 246 9

Future Volume (vph) 0 0 0 235 96 23 5 190 300 8 246 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 0.99

Flt Protected 0.97 1.00 1.00 1.00

Satd. Flow (prot) 1784 1858 1583 1843

Flt Permitted 0.81 0.98 1.00 0.99

Satd. Flow (perm) 1490 1829 1583 1822

Peak-hour factor, PHF 0.92 0.92 0.92 0.79 0.71 0.52 0.42 0.77 0.80 0.67 0.87 0.45

Adj. Flow (vph) 0 0 0 297 135 44 12 247 375 12 283 20

RTOR Reduction (vph) 0 0 0 0 4 0 0 0 183 0 2 0

Lane Group Flow (vph) 0 0 0 0 472 0 0 259 192 0 313 0

Turn Type Perm NA Perm NA Perm Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 33.0 46.0 46.0 46.0

Effective Green, g (s) 33.0 46.0 46.0 46.0

Actuated g/C Ratio 0.37 0.51 0.51 0.51

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 546 934 809 931

v/s Ratio Prot

v/s Ratio Perm c0.32 0.14 0.12 c0.17

v/c Ratio 0.86 0.28 0.24 0.34

Uniform Delay, d1 26.4 12.5 12.2 13.0

Progression Factor 1.00 1.25 3.17 1.00

Incremental Delay, d2 13.3 0.7 0.6 1.0

Delay (s) 39.7 16.3 39.4 14.0

Level of Service D B D B

Approach Delay (s) 0.0 39.7 30.0 14.0

Approach LOS A D C B

Intersection Summary

HCM 2000 Control Delay 29.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

53: Bernard Ave & Tusculum Blvd Bus 11E 10/13/2019
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Movement EBT EBR WBL WBT NEL NER

Lane Configurations

Traffic Volume (vph) 462 158 361 380 94 371

Future Volume (vph) 462 158 361 380 94 371

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1863 1583 1770 1863 1770 1583

Flt Permitted 1.00 1.00 0.32 1.00 0.95 1.00

Satd. Flow (perm) 1863 1583 589 1863 1770 1583

Peak-hour factor, PHF 0.90 0.82 0.89 0.96 0.87 0.89

Adj. Flow (vph) 513 193 406 396 108 417

RTOR Reduction (vph) 0 93 0 0 0 362

Lane Group Flow (vph) 513 100 406 396 108 55

Turn Type NA Perm pm+pt NA Prot Perm

Protected Phases 2 1 6 4

Permitted Phases 2 6 4

Actuated Green, G (s) 41.3 41.3 59.4 59.4 10.6 10.6

Effective Green, g (s) 41.3 41.3 59.4 59.4 10.6 10.6

Actuated g/C Ratio 0.52 0.52 0.74 0.74 0.13 0.13

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 961 817 630 1383 234 209

v/s Ratio Prot 0.28 c0.11 0.21 c0.06

v/s Ratio Perm 0.06 c0.37 0.03

v/c Ratio 0.53 0.12 0.64 0.29 0.46 0.26

Uniform Delay, d1 12.9 10.0 6.2 3.4 32.1 31.2

Progression Factor 0.91 1.09 1.53 0.72 1.00 1.00

Incremental Delay, d2 1.9 0.3 1.9 0.4 1.4 0.7

Delay (s) 13.7 11.2 11.4 2.9 33.5 31.9

Level of Service B B B A C C

Approach Delay (s) 13.0 7.2 32.2

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

55: Old Tusculum Rd/Justis Drive & Tusculum Blvd Bus 11E/Tusculum Blvd 10/13/2019
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 129 399 23 20 373 46 190 70 20 34 88 150

Future Volume (vph) 129 399 23 20 373 46 190 70 20 34 88 150

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1848 1770 1825 1770 1793 1770 1690

Flt Permitted 0.30 1.00 0.51 1.00 0.39 1.00 0.68 1.00

Satd. Flow (perm) 564 1848 945 1825 733 1793 1276 1690

Peak-hour factor, PHF 0.70 0.96 0.96 0.71 0.90 0.72 0.93 0.83 0.71 0.85 0.79 0.83

Adj. Flow (vph) 184 416 24 28 414 64 204 84 28 40 111 181

RTOR Reduction (vph) 0 2 0 0 4 0 0 13 0 0 62 0

Lane Group Flow (vph) 184 438 0 28 474 0 204 99 0 40 230 0

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 1 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 59.0 59.0 43.1 43.1 24.0 24.0 24.0 24.0

Effective Green, g (s) 59.0 59.0 43.1 43.1 24.0 24.0 24.0 24.0

Actuated g/C Ratio 0.62 0.62 0.45 0.45 0.25 0.25 0.25 0.25

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 475 1147 428 827 185 452 322 426

v/s Ratio Prot 0.04 c0.24 c0.26 0.06 0.14

v/s Ratio Perm 0.20 0.03 c0.28 0.03

v/c Ratio 0.39 0.38 0.07 0.57 1.10 0.22 0.12 0.54

Uniform Delay, d1 9.9 8.9 14.6 19.2 35.5 28.1 27.4 30.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.0 0.3 2.9 96.3 0.2 0.2 1.3

Delay (s) 10.5 9.9 14.9 22.0 131.8 28.3 27.6 32.0

Level of Service B A B C F C C C

Approach Delay (s) 10.1 21.6 95.2 31.5

Approach LOS B C F C

Intersection Summary

HCM 2000 Control Delay 32.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 87.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

57: Greeneville Commons/Staples & Andrew Johnson Hwy US 11E 10/13/2019
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 44 1165 85 99 1193 11 76 7 77 17 9 49

Future Volume (vph) 44 1165 85 99 1193 11 76 7 77 17 9 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.87

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1609 1770 1627

Flt Permitted 0.16 1.00 1.00 0.15 1.00 1.00 0.42 1.00 0.67 1.00

Satd. Flow (perm) 304 3539 1583 287 3539 1583 791 1609 1253 1627

Peak-hour factor, PHF 0.69 0.95 0.82 0.82 0.95 0.34 0.70 0.58 0.64 0.71 0.75 0.77

Adj. Flow (vph) 64 1226 104 121 1256 32 109 12 120 24 12 64

RTOR Reduction (vph) 0 0 43 0 0 12 0 107 0 0 60 0

Lane Group Flow (vph) 64 1226 61 121 1256 20 109 25 0 24 16 0

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+pt NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 6 2 2 4 8

Actuated Green, G (s) 76.5 70.8 70.8 81.3 73.2 73.2 23.6 13.1 12.0 7.5

Effective Green, g (s) 76.5 70.8 70.8 81.3 73.2 73.2 23.6 13.1 12.0 7.5

Actuated g/C Ratio 0.64 0.59 0.59 0.68 0.61 0.61 0.20 0.11 0.10 0.06

Clearance Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 263 2088 933 294 2158 965 246 175 144 101

v/s Ratio Prot 0.01 0.35 c0.03 c0.35 c0.04 0.02 0.01 0.01

v/s Ratio Perm 0.14 0.04 0.25 0.01 c0.05 0.01

v/c Ratio 0.24 0.59 0.07 0.41 0.58 0.02 0.44 0.14 0.17 0.16

Uniform Delay, d1 9.9 15.4 10.5 10.0 14.1 9.2 41.4 48.4 49.3 53.3

Progression Factor 1.00 1.00 1.00 1.09 0.18 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.2 0.1 0.6 0.8 0.0 1.3 0.4 0.5 0.7

Delay (s) 10.4 16.7 10.6 11.5 3.3 9.3 42.7 48.8 49.8 54.0

Level of Service B B B B A A D D D D

Approach Delay (s) 15.9 4.1 46.0 53.0

Approach LOS B A D D

Intersection Summary

HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 23.5

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

61: Main St Bus 11E & Depot St 10/13/2019
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 35 17 2 18 7 1 359 10 0 414 9

Future Volume (vph) 0 35 17 2 18 7 1 359 10 0 414 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.95 0.96 0.99 1.00

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1594 1601 1667 1671

Flt Permitted 1.00 0.96 1.00 1.00

Satd. Flow (perm) 1594 1541 1662 1671

Peak-hour factor, PHF 0.25 0.62 0.53 0.50 0.75 0.58 0.25 0.94 0.62 0.25 0.91 0.75

Adj. Flow (vph) 0 56 32 4 24 12 4 382 16 0 455 12

RTOR Reduction (vph) 0 29 0 0 11 0 0 1 0 0 1 0

Lane Group Flow (vph) 0 59 0 0 29 0 0 401 0 0 466 0

Parking  (#/hr) 0 0 0 0 0 0 0 0

Turn Type NA Perm NA Perm NA NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.0 8.0 71.0 71.0

Effective Green, g (s) 8.0 8.0 71.0 71.0

Actuated g/C Ratio 0.09 0.09 0.79 0.79

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 141 136 1311 1318

v/s Ratio Prot c0.04 c0.28

v/s Ratio Perm 0.02 0.24

v/c Ratio 0.42 0.21 0.31 0.35

Uniform Delay, d1 38.8 38.1 2.6 2.8

Progression Factor 1.00 1.00 0.76 0.99

Incremental Delay, d2 2.0 0.8 0.6 0.7

Delay (s) 40.8 38.9 2.6 3.5

Level of Service D D A A

Approach Delay (s) 40.8 38.9 2.6 3.5

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

63: Irish St & Summer St Bus 11E 10/13/2019
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 41 219 23 8 137 12 10 31 11 18 48 96

Future Volume (vph) 41 219 23 8 137 12 10 31 11 18 48 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 0.97 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.98 1.00

Satd. Flow (prot) 1770 1818 1770 1837 1793 1831 1583

Flt Permitted 0.65 1.00 0.59 1.00 0.89 0.86 1.00

Satd. Flow (perm) 1208 1818 1098 1837 1608 1600 1583

Peak-hour factor, PHF 0.79 0.94 0.52 0.50 0.88 0.75 0.62 0.86 0.92 0.56 0.80 0.63

Adj. Flow (vph) 52 233 44 16 156 16 16 36 12 32 60 152

RTOR Reduction (vph) 0 12 0 0 6 0 0 10 0 0 0 128

Lane Group Flow (vph) 52 265 0 16 166 0 0 54 0 0 92 24

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4 4

Actuated Green, G (s) 27.0 27.0 27.0 27.0 7.0 7.0 7.0

Effective Green, g (s) 27.0 27.0 27.0 27.0 7.0 7.0 7.0

Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.16 0.16 0.16

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 724 1090 658 1102 250 248 246

v/s Ratio Prot c0.15 0.09

v/s Ratio Perm 0.04 0.01 0.03 c0.06 0.01

v/c Ratio 0.07 0.24 0.02 0.15 0.22 0.37 0.10

Uniform Delay, d1 3.8 4.2 3.7 4.0 16.6 17.0 16.3

Progression Factor 1.66 1.83 1.15 1.09 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.1 0.2 0.4 0.9 0.2

Delay (s) 6.4 8.2 4.2 4.5 17.0 18.0 16.5

Level of Service A A A A B B B

Approach Delay (s) 8.0 4.5 17.0 17.0

Approach LOS A A B B

Intersection Summary

HCM 2000 Control Delay 10.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 45.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 11 256 23 11 148 12 42 12 22 21 46 52

Future Volume (vph) 11 256 23 11 148 12 42 12 22 21 46 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.99 1.00 0.90 1.00 0.92

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1838 1836 1770 1685 1770 1714

Flt Permitted 0.99 0.97 0.68 1.00 0.73 1.00

Satd. Flow (perm) 1820 1792 1266 1685 1357 1714

Peak-hour factor, PHF 0.92 0.88 0.82 0.69 0.71 0.60 0.81 0.75 0.79 0.66 0.82 0.81

Adj. Flow (vph) 12 291 28 16 208 20 52 16 28 32 56 64

RTOR Reduction (vph) 0 5 0 0 5 0 0 24 0 0 55 0

Lane Group Flow (vph) 0 326 0 0 239 0 52 20 0 32 65 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 27.7 27.7 6.3 6.3 6.3 6.3

Effective Green, g (s) 27.7 27.7 6.3 6.3 6.3 6.3

Actuated g/C Ratio 0.62 0.62 0.14 0.14 0.14 0.14

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1120 1103 177 235 189 239

v/s Ratio Prot 0.01 0.04

v/s Ratio Perm c0.18 0.13 c0.04 0.02

v/c Ratio 0.29 0.22 0.29 0.08 0.17 0.27

Uniform Delay, d1 4.1 3.8 17.4 16.8 17.0 17.3

Progression Factor 1.00 0.98 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.4 0.9 0.2 0.4 0.6

Delay (s) 4.7 4.2 18.3 17.0 17.5 17.9

Level of Service A A B B B B

Approach Delay (s) 4.7 4.2 17.7 17.8

Approach LOS A A B B

Intersection Summary

HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 45.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 36.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 182 184 37 209 233 63 86 322 125 57 443 296

Future Volume (vph) 182 184 37 209 233 63 86 322 125 57 443 296

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 0.46 1.00 1.00 0.59 1.00 1.00 0.13 1.00 1.00 0.30 1.00 1.00

Satd. Flow (perm) 848 1863 1583 1092 1863 1583 245 1863 1583 566 1863 1583

Peak-hour factor, PHF 0.89 0.92 0.77 0.76 0.75 0.72 0.90 0.89 0.89 0.84 0.89 0.81

Adj. Flow (vph) 204 200 48 275 311 88 96 362 140 68 498 365

RTOR Reduction (vph) 0 0 31 0 0 56 0 0 100 0 0 95

Lane Group Flow (vph) 204 200 17 275 311 32 96 362 40 68 498 270

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 2 6 6 4 4 8 8

Actuated Green, G (s) 48.7 39.1 39.1 49.3 39.4 39.4 37.8 30.4 30.4 36.2 29.6 29.6

Effective Green, g (s) 48.7 39.1 39.1 49.3 39.4 39.4 37.8 30.4 30.4 36.2 29.6 29.6

Actuated g/C Ratio 0.45 0.36 0.36 0.46 0.37 0.37 0.35 0.28 0.28 0.34 0.28 0.28

Clearance Time (s) 5.0 6.0 6.0 5.0 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 466 677 575 563 682 580 191 526 447 264 512 435

v/s Ratio Prot 0.04 0.11 c0.04 0.17 c0.03 0.19 0.02 c0.27

v/s Ratio Perm 0.16 0.01 c0.18 0.02 0.14 0.03 0.07 0.17

v/c Ratio 0.44 0.30 0.03 0.49 0.46 0.06 0.50 0.69 0.09 0.26 0.97 0.62

Uniform Delay, d1 18.5 24.4 22.0 18.9 25.9 22.0 27.0 34.3 28.4 25.4 38.5 34.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 1.1 0.1 0.7 0.5 0.0 2.1 3.7 0.1 0.5 32.6 2.7

Delay (s) 19.2 25.5 22.1 19.5 26.4 22.1 29.1 38.1 28.4 26.0 71.2 36.8

Level of Service B C C B C C C D C C E D

Approach Delay (s) 22.3 23.0 34.4 54.4

Approach LOS C C C D

Intersection Summary

HCM 2000 Control Delay 36.5 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 107.5 Sum of lost time (s) 21.5

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 7 394 108 44 638 28 32 47 23 230 33 98

Future Volume (vph) 7 394 108 44 638 28 32 47 23 230 33 98

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.99 0.97 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1847 1768 1786 1583

Flt Permitted 0.29 1.00 1.00 0.28 1.00 0.98 0.96 1.00

Satd. Flow (perm) 535 1863 1583 517 1847 1768 1786 1583

Peak-hour factor, PHF 0.58 0.83 0.79 0.79 0.96 0.70 0.67 0.84 0.64 0.87 0.75 0.82

Adj. Flow (vph) 12 475 137 56 665 40 48 56 36 264 44 120

RTOR Reduction (vph) 0 0 80 0 2 0 0 12 0 0 0 101

Lane Group Flow (vph) 12 475 57 56 703 0 0 128 0 0 308 19

Turn Type Perm NA Perm pm+pt NA Split NA Split NA Perm

Protected Phases 6 5 2 4 4 3 3

Permitted Phases 6 6 2 3

Actuated Green, G (s) 42.9 42.9 42.9 55.3 55.3 13.0 16.0 16.0

Effective Green, g (s) 42.9 42.9 42.9 55.3 55.3 13.0 16.0 16.0

Actuated g/C Ratio 0.42 0.42 0.42 0.54 0.54 0.13 0.16 0.16

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 224 781 663 357 998 224 279 247

v/s Ratio Prot 0.26 0.01 c0.38 c0.07 c0.17

v/s Ratio Perm 0.02 0.04 0.07 0.01

v/c Ratio 0.05 0.61 0.09 0.16 0.70 0.57 1.10 0.08

Uniform Delay, d1 17.6 23.1 17.9 13.5 17.4 42.0 43.1 36.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 3.5 0.3 0.2 4.2 3.5 84.6 0.1

Delay (s) 18.1 26.7 18.2 13.7 21.6 45.5 127.8 37.0

Level of Service B C B B C D F D

Approach Delay (s) 24.6 21.0 45.5 102.3

Approach LOS C C D F

Intersection Summary

HCM 2000 Control Delay 41.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 102.3 Sum of lost time (s) 24.0

Intersection Capacity Utilization 67.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 126 980 26 26 764 133 17 32 54 141 27 163

Future Volume (vph) 126 980 26 26 764 133 17 32 54 141 27 163

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.91 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3525 1770 3539 1583 1770 1691 1770 1630

Flt Permitted 0.24 1.00 0.20 1.00 1.00 0.44 1.00 0.69 1.00

Satd. Flow (perm) 439 3525 372 3539 1583 814 1691 1285 1630

Peak-hour factor, PHF 0.93 0.86 0.81 0.81 0.82 0.81 0.53 0.80 0.84 0.88 0.75 0.91

Adj. Flow (vph) 135 1140 32 32 932 164 32 40 64 160 36 179

RTOR Reduction (vph) 0 2 0 0 0 71 0 53 0 0 148 0

Lane Group Flow (vph) 135 1170 0 32 932 93 32 51 0 160 67 0

Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm NA

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 68.8 60.7 60.4 56.5 56.5 17.4 17.4 17.4 17.4

Effective Green, g (s) 68.8 60.7 60.4 56.5 56.5 17.4 17.4 17.4 17.4

Actuated g/C Ratio 0.69 0.61 0.60 0.56 0.56 0.17 0.17 0.17 0.17

Clearance Time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 409 2139 279 1999 894 141 294 223 283

v/s Ratio Prot c0.03 c0.33 0.00 0.26 0.03 0.04

v/s Ratio Perm 0.20 0.06 0.06 0.04 c0.12

v/c Ratio 0.33 0.55 0.11 0.47 0.10 0.23 0.17 0.72 0.24

Uniform Delay, d1 6.6 11.6 8.5 12.8 10.0 35.5 35.2 39.0 35.6

Progression Factor 1.67 1.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.8 0.2 0.8 0.2 0.8 0.3 10.5 0.4

Delay (s) 11.3 16.2 8.7 13.6 10.3 36.3 35.5 49.5 36.0

Level of Service B B A B B D D D D

Approach Delay (s) 15.7 13.0 35.7 41.8

Approach LOS B B D D

Intersection Summary

HCM 2000 Control Delay 18.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 28 1232 1262 33 45 52

Future Volume (vph) 28 1232 1262 33 45 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 7.5 7.5 9.0 9.0

Lane Util. Factor 1.00 0.91 0.95 0.97 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 5085 3517 3433 1583

Flt Permitted 0.10 1.00 1.00 0.95 1.00

Satd. Flow (perm) 186 5085 3517 3433 1583

Peak-hour factor, PHF 0.78 0.93 0.94 0.55 0.66 0.81

Adj. Flow (vph) 36 1325 1343 60 68 64

RTOR Reduction (vph) 0 0 2 0 0 60

Lane Group Flow (vph) 36 1325 1401 0 68 4

Turn Type pm+pt NA NA Prot Prot

Protected Phases 1 6 2 4 4

Permitted Phases 6

Actuated Green, G (s) 57.6 53.3 61.2 6.6 6.6

Effective Green, g (s) 57.6 53.3 61.2 6.6 6.6

Actuated g/C Ratio 0.48 0.44 0.51 0.05 0.05

Clearance Time (s) 5.5 7.5 7.5 9.0 9.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 146 2258 1793 188 87

v/s Ratio Prot c0.01 0.26 c0.40 c0.02 0.00

v/s Ratio Perm 0.11

v/c Ratio 0.25 0.59 0.78 0.36 0.04

Uniform Delay, d1 19.6 25.1 23.9 54.7 53.7

Progression Factor 1.03 0.71 0.46 1.00 1.00

Incremental Delay, d2 0.7 1.0 2.8 1.2 0.2

Delay (s) 20.8 18.7 13.8 55.9 53.9

Level of Service C B B E D

Approach Delay (s) 18.8 13.8 54.9

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 18.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 53 1562 1302 45 90 45

Future Volume (vph) 53 1562 1302 45 90 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 5.5

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3517 1770 1583

Flt Permitted 0.13 1.00 1.00 0.95 1.00

Satd. Flow (perm) 234 3539 3517 1770 1583

Peak-hour factor, PHF 0.78 0.98 0.93 0.75 0.66 0.80

Adj. Flow (vph) 68 1594 1400 60 136 56

RTOR Reduction (vph) 0 0 2 0 0 49

Lane Group Flow (vph) 68 1594 1458 0 136 7

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4

Actuated Green, G (s) 94.1 94.1 83.1 14.4 14.4

Effective Green, g (s) 94.1 94.1 83.1 14.4 14.4

Actuated g/C Ratio 0.78 0.78 0.69 0.12 0.12

Clearance Time (s) 5.5 6.0 6.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 253 2775 2435 212 189

v/s Ratio Prot 0.01 c0.45 c0.41 c0.08

v/s Ratio Perm 0.20 0.00

v/c Ratio 0.27 0.57 0.60 0.64 0.04

Uniform Delay, d1 6.7 5.1 9.7 50.3 46.7

Progression Factor 1.00 1.00 0.41 1.00 1.00

Incremental Delay, d2 0.6 0.9 1.0 6.5 0.1

Delay (s) 7.3 6.0 4.9 56.8 46.7

Level of Service A A A E D

Approach Delay (s) 6.0 4.9 53.9

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 51 1539 32 26 1271 18 24 4 35 48 6 82

Future Volume (vph) 51 1539 32 26 1271 18 24 4 35 48 6 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.87 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96 1.00

Satd. Flow (prot) 1770 3527 1770 3530 1770 1626 1786 1583

Flt Permitted 0.17 1.00 0.08 1.00 0.70 1.00 0.72 1.00

Satd. Flow (perm) 309 3527 148 3530 1304 1626 1338 1583

Peak-hour factor, PHF 0.64 0.88 0.80 0.59 0.98 0.75 0.75 0.50 0.80 0.63 0.50 0.93

Adj. Flow (vph) 80 1749 40 44 1297 24 32 8 44 76 12 88

RTOR Reduction (vph) 0 1 0 0 1 0 0 39 0 0 0 78

Lane Group Flow (vph) 80 1788 0 44 1320 0 32 13 0 0 88 10

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 8 4 4

Actuated Green, G (s) 90.3 84.7 89.3 84.2 13.2 13.2 13.2 13.2

Effective Green, g (s) 90.3 84.7 89.3 84.2 13.2 13.2 13.2 13.2

Actuated g/C Ratio 0.75 0.71 0.74 0.70 0.11 0.11 0.11 0.11

Clearance Time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 300 2489 179 2476 143 178 147 174

v/s Ratio Prot c0.01 c0.51 0.01 0.37 0.01

v/s Ratio Perm 0.19 0.17 0.02 c0.07 0.01

v/c Ratio 0.27 0.72 0.25 0.53 0.22 0.07 0.60 0.06

Uniform Delay, d1 5.4 10.5 9.3 8.5 48.7 47.9 50.9 47.8

Progression Factor 0.66 0.86 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 1.6 0.7 0.8 0.8 0.2 6.4 0.1

Delay (s) 3.9 10.6 10.0 9.4 49.5 48.1 57.3 48.0

Level of Service A B B A D D E D

Approach Delay (s) 10.3 9.4 48.6 52.6

Approach LOS B A D D

Intersection Summary

HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Traffic Volume (vph) 10 608 211 234 592 10 19 20 4 140 7 160

Future Volume (vph) 10 608 211 234 592 10 19 20 4 140 7 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.98 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1855 1790 1781 1583

Flt Permitted 0.41 1.00 1.00 0.24 1.00 0.85 0.75 1.00

Satd. Flow (perm) 758 1863 1583 455 1855 1541 1390 1583

Peak-hour factor, PHF 0.50 0.96 0.96 0.89 0.90 0.50 0.68 0.56 0.33 0.80 0.44 0.91

Adj. Flow (vph) 20 633 220 263 658 20 28 36 12 175 16 176

RTOR Reduction (vph) 0 0 90 0 1 0 0 9 0 0 0 127

Lane Group Flow (vph) 20 633 130 263 677 0 0 67 0 0 191 49

Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA Perm

Protected Phases 2 1 6 8 4

Permitted Phases 2 2 6 8 4 4

Actuated Green, G (s) 42.9 42.9 42.9 55.9 55.9 15.1 15.1 15.1

Effective Green, g (s) 42.9 42.9 42.9 55.9 55.9 15.1 15.1 15.1

Actuated g/C Ratio 0.54 0.54 0.54 0.70 0.70 0.19 0.19 0.19

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 406 999 848 457 1296 290 262 298

v/s Ratio Prot c0.34 0.06 c0.36

v/s Ratio Perm 0.03 0.08 0.34 0.04 c0.14 0.03

v/c Ratio 0.05 0.63 0.15 0.58 0.52 0.23 0.73 0.16

Uniform Delay, d1 8.8 13.0 9.4 8.1 5.7 27.5 30.5 27.2

Progression Factor 1.40 1.09 2.27 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 2.5 0.3 1.8 1.5 0.4 9.7 0.3

Delay (s) 12.6 16.7 21.6 9.8 7.2 27.9 40.2 27.4

Level of Service B B C A A C D C

Approach Delay (s) 17.8 7.9 27.9 34.1

Approach LOS B A C C

Intersection Summary

HCM 2000 Control Delay 16.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 74.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 5 708 25 65 739 20 24 10 31 23 17 15

Future Volume (vph) 5 708 25 65 739 20 24 10 31 23 17 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.94 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1770 1845 1770 1852 1726 1765

Flt Permitted 0.27 1.00 0.22 1.00 0.89 0.83

Satd. Flow (perm) 509 1845 404 1852 1564 1496

Peak-hour factor, PHF 0.42 0.94 0.48 0.74 0.92 0.63 0.67 0.42 0.70 0.58 0.61 0.75

Adj. Flow (vph) 12 753 52 88 803 32 36 24 44 40 28 20

RTOR Reduction (vph) 0 3 0 0 1 0 0 34 0 0 14 0

Lane Group Flow (vph) 12 802 0 88 834 0 0 70 0 0 74 0

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 52.1 50.7 60.7 55.0 7.6 7.6

Effective Green, g (s) 52.1 50.7 60.7 55.0 7.6 7.6

Actuated g/C Ratio 0.65 0.63 0.76 0.69 0.09 0.09

Clearance Time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 353 1169 403 1273 148 142

v/s Ratio Prot 0.00 0.43 c0.02 c0.45

v/s Ratio Perm 0.02 0.15 0.04 c0.05

v/c Ratio 0.03 0.69 0.22 0.65 0.47 0.52

Uniform Delay, d1 5.7 9.5 5.9 7.1 34.3 34.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.3 0.3 2.6 2.4 3.5

Delay (s) 5.8 12.8 6.2 9.7 36.6 37.9

Level of Service A B A A D D

Approach Delay (s) 12.7 9.4 36.6 37.9

Approach LOS B A D D

Intersection Summary

HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 7 244 295 32 53 99

Future Volume (vph) 7 244 295 32 53 99

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 3539 1583 1770 1583

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 1863 3539 1583 1770 1583

Peak-hour factor, PHF 0.88 0.90 0.80 0.80 0.60 0.83

Adj. Flow (vph) 8 271 369 40 88 119

RTOR Reduction (vph) 0 0 0 22 0 106

Lane Group Flow (vph) 8 271 369 18 88 13

Turn Type Prot NA NA Perm Prot Perm

Protected Phases 1 5 2 3

Permitted Phases 2 3 3

Actuated Green, G (s) 14.0 39.0 49.0 49.0 11.5 11.5

Effective Green, g (s) 14.0 39.0 49.0 49.0 11.5 11.5

Actuated g/C Ratio 0.13 0.36 0.45 0.45 0.11 0.11

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 227 667 1593 712 187 167

v/s Ratio Prot 0.00 c0.15 c0.10 c0.05

v/s Ratio Perm 0.01 0.01

v/c Ratio 0.04 0.41 0.23 0.03 0.47 0.08

Uniform Delay, d1 41.5 26.2 18.3 16.6 45.8 43.9

Progression Factor 0.55 0.30 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 1.8 0.3 0.1 1.9 0.2

Delay (s) 23.0 9.6 18.7 16.7 47.7 44.0

Level of Service C A B B D D

Approach Delay (s) 10.0 18.5 45.6

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 22.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 108.8 Sum of lost time (s) 24.0

Intersection Capacity Utilization 35.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 8 7 0 8 9 37 1 497 5 32 456 10

Future Volume (vph) 8 7 0 8 9 37 1 497 5 32 456 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.90 1.00 1.00 1.00 0.99

Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1817 1668 1770 1859 1770 1850

Flt Permitted 0.75 0.94 0.46 1.00 0.42 1.00

Satd. Flow (perm) 1391 1578 860 1859 781 1850

Peak-hour factor, PHF 0.67 0.58 0.92 0.50 0.75 0.51 0.25 0.85 0.63 0.67 0.93 0.42

Adj. Flow (vph) 12 12 0 16 12 73 4 585 8 48 490 24

RTOR Reduction (vph) 0 0 0 0 67 0 0 0 0 0 1 0

Lane Group Flow (vph) 0 24 0 0 34 0 4 593 0 48 513 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 6.5 6.5 64.5 64.5 64.5 64.5

Effective Green, g (s) 6.5 6.5 64.5 64.5 64.5 64.5

Actuated g/C Ratio 0.08 0.08 0.81 0.81 0.81 0.81

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 113 128 693 1498 629 1491

v/s Ratio Prot c0.32 0.28

v/s Ratio Perm 0.02 c0.02 0.00 0.06

v/c Ratio 0.21 0.27 0.01 0.40 0.08 0.34

Uniform Delay, d1 34.4 34.5 1.5 2.2 1.6 2.1

Progression Factor 1.00 1.00 1.00 1.00 1.23 0.97

Incremental Delay, d2 0.9 1.1 0.0 0.8 0.2 0.5

Delay (s) 35.3 35.6 1.5 3.0 2.1 2.5

Level of Service D D A A A A

Approach Delay (s) 35.3 35.6 3.0 2.5

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 5.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR Ø5 Ø8

Lane Configurations

Traffic Volume (vph) 86 1056 843 18 120

Future Volume (vph) 86 1056 843 18 120

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4 5 8

Permitted Phases 6 4

Detector Phase 1 6 2 4 4

Switch Phase

Minimum Initial (s) 6.0 15.0 15.0 8.5 8.5 6.0 8.5

Minimum Split (s) 15.0 21.0 21.0 15.0 15.0 15.0 15.0

Total Split (s) 15.0 57.0 62.0 18.0 18.0 20.0 18.0

Total Split (%) 15.8% 60.0% 65.3% 18.9% 18.9% 21% 19%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 1.5 1.5 2.5 2.5 2.0 2.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5

Lead/Lag Lead Lag Lag Lead

Lead-Lag Optimize?

Recall Mode None C-Max C-Max None None None None

Act Effct Green (s) 64.2 57.3 62.9 9.1 9.1

Actuated g/C Ratio 0.68 0.60 0.66 0.10 0.10

v/c Ratio 0.24 0.61 0.43 0.19 0.52

Control Delay 2.9 5.0 6.1 41.8 13.8

Queue Delay 0.0 0.1 0.0 0.0 0.0

Total Delay 2.9 5.1 6.1 41.8 13.8

LOS A A A D B

Approach Delay 4.9 6.1 18.8

Approach LOS A A B

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 20 (21%), Referenced to phase 2:WBT and 6:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 6.3 Intersection LOS: A

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     5: Andrew Johnson Hwy US 11E & Rogersville Hwy SR 93
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 86 1056 843 3 18 120

Future Volume (vph) 86 1056 843 3 18 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.5 6.5

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3535 1770 1583

Flt Permitted 0.27 1.00 1.00 0.95 1.00

Satd. Flow (perm) 503 3539 3535 1770 1583

Peak-hour factor, PHF 0.83 0.81 0.85 0.38 0.56 0.81

Adj. Flow (vph) 104 1304 992 8 32 148

RTOR Reduction (vph) 0 0 0 0 0 134

Lane Group Flow (vph) 104 1304 1000 0 32 14

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4

Actuated Green, G (s) 63.0 57.3 61.7 9.1 9.1

Effective Green, g (s) 63.0 57.3 61.7 9.1 9.1

Actuated g/C Ratio 0.66 0.60 0.65 0.10 0.10

Clearance Time (s) 6.0 6.0 6.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 409 2134 2295 169 151

v/s Ratio Prot c0.02 c0.37 c0.28 c0.02

v/s Ratio Perm 0.15 0.01

v/c Ratio 0.25 0.61 0.44 0.19 0.09

Uniform Delay, d1 5.8 11.8 8.1 39.6 39.2

Progression Factor 0.51 0.31 0.66 1.00 1.00

Incremental Delay, d2 0.3 1.1 0.6 0.5 0.3

Delay (s) 3.2 4.7 5.9 40.1 39.5

Level of Service A A A D D

Approach Delay (s) 4.6 5.9 39.6

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 7.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 177 833 26 54 695 31 39 53 28 31 135

Future Volume (vph) 177 833 26 54 695 31 39 53 28 31 135

Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 6 2 2 8 4 4

Detector Phase 1 6 6 5 2 2 8 8 4 4 4

Switch Phase

Minimum Initial (s) 6.0 25.0 25.0 6.0 25.0 25.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 31.0 31.0 15.0 31.0 31.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 23.0 56.0 56.0 17.0 50.0 50.0 22.0 22.0 22.0 22.0 22.0

Total Split (%) 24.2% 58.9% 58.9% 17.9% 52.6% 52.6% 23.2% 23.2% 23.2% 23.2% 23.2%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 0.0 0.0 0.0 0.0 0.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None C-Min C-Min None C-Min C-Min None None None None None

Act Effct Green (s) 73.5 64.9 64.9 65.7 59.1 59.1 10.7 10.7 10.7 10.7 10.7

Actuated g/C Ratio 0.77 0.68 0.68 0.69 0.62 0.62 0.11 0.11 0.11 0.11 0.11

v/c Ratio 0.43 0.39 0.03 0.13 0.37 0.04 0.32 0.57 0.35 0.21 0.57

Control Delay 3.9 0.9 0.1 4.1 10.3 0.1 43.2 33.5 47.5 39.4 12.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.9 0.9 0.1 4.1 10.3 0.1 43.2 33.5 47.5 39.4 12.1

LOS A A A A B A D C D D B

Approach Delay 1.4 9.4 36.0 20.8

Approach LOS A A D C

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 4 (4%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 8.8 Intersection LOS: A

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     6: Burns St/Industrial Rd & Andrew Johnson Hwy US 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 177 833 26 54 695 31 39 53 46 28 31 135

Future Volume (vph) 177 833 26 54 695 31 39 53 46 28 31 135

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 6.0 6.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.92 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1715 1770 1863 1583

Flt Permitted 0.29 1.00 1.00 0.30 1.00 1.00 0.73 1.00 0.49 1.00 1.00

Satd. Flow (perm) 546 3539 1583 559 3539 1583 1357 1715 911 1863 1583

Peak-hour factor, PHF 0.76 0.89 0.72 0.90 0.86 0.70 0.81 0.83 0.64 0.78 0.70 0.66

Adj. Flow (vph) 233 936 36 60 808 44 48 64 72 36 44 205

RTOR Reduction (vph) 0 0 12 0 0 17 0 47 0 0 0 182

Lane Group Flow (vph) 233 936 24 60 808 27 48 89 0 36 44 23

Turn Type pm+pt NA Perm pm+pt NA Perm Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 6 2 2 8 4 4

Actuated Green, G (s) 73.5 63.8 63.8 64.1 59.1 59.1 10.7 10.7 10.7 10.7 10.7

Effective Green, g (s) 73.5 63.8 63.8 64.1 59.1 59.1 10.7 10.7 10.7 10.7 10.7

Actuated g/C Ratio 0.77 0.67 0.67 0.67 0.62 0.62 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.5 5.0 5.0 2.5 5.0 5.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 547 2376 1063 440 2201 984 152 193 102 209 178

v/s Ratio Prot c0.04 0.26 0.01 0.23 c0.05 0.02

v/s Ratio Perm c0.29 0.02 0.08 0.02 0.04 0.04 0.01

v/c Ratio 0.43 0.39 0.02 0.14 0.37 0.03 0.32 0.46 0.35 0.21 0.13

Uniform Delay, d1 3.6 7.0 5.2 5.2 8.8 6.9 38.8 39.5 39.0 38.3 38.0

Progression Factor 0.69 0.07 0.12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.4 0.0 0.1 0.5 0.1 1.2 1.7 2.1 0.5 0.3

Delay (s) 2.8 0.9 0.6 5.3 9.3 7.0 40.0 41.2 41.1 38.8 38.3

Level of Service A A A A A A D D D D D

Approach Delay (s) 1.2 8.9 40.9 38.7

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 10.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 15.5

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBL WBT NBL Ø1 Ø3

Lane Configurations

Traffic Volume (vph) 143 21 186 9

Future Volume (vph) 143 21 186 9

Turn Type NA Prot NA Prot

Protected Phases 5 6 2 4 1 3

Permitted Phases

Detector Phase 5 6 2 4

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 3.0 5.0

Minimum Split (s) 25.0 20.0 25.0 15.0 20.0 15.0

Total Split (s) 25.0 20.0 25.0 15.0 20.0 15.0

Total Split (%) 33.3% 26.7% 33.3% 20.0% 27% 20%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 5.0 5.0 4.0 5.5 5.5 3.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 8.5 8.5 7.5 9.0

Lead/Lag Lead Lag Lag Lag Lead Lead

Lead-Lag Optimize?

Recall Mode None None Max None None None

Act Effct Green (s) 19.5 14.9 28.0 6.4

Actuated g/C Ratio 0.42 0.32 0.61 0.14

v/c Ratio 0.11 0.04 0.18 0.35

Control Delay 13.6 13.0 3.8 12.2

Queue Delay 0.0 0.0 0.0 0.3

Total Delay 13.6 13.0 3.8 12.5

LOS B B A B

Approach Delay 13.6 4.8 12.5

Approach LOS B A B

Intersection Summary

Cycle Length: 75

Actuated Cycle Length: 46.2

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.35

Intersection Signal Delay: 9.4 Intersection LOS: A

Intersection Capacity Utilization 36.1% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     7: Forest Hills Drive & Snapps Ferry Rd
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 143 6 21 186 9 90

Future Volume (vph) 143 6 21 186 9 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.5 8.5 7.5 9.0

Lane Util. Factor 0.95 1.00 1.00 1.00

Frt 0.99 1.00 1.00 0.88

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3516 1770 1863 1627

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3516 1770 1863 1627

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 155 7 23 202 10 98

RTOR Reduction (vph) 5 0 0 0 93 0

Lane Group Flow (vph) 157 0 23 202 15 0

Turn Type NA Prot NA Prot

Protected Phases 5 6 2 4

Permitted Phases

Actuated Green, G (s) 15.0 8.9 23.6 3.1

Effective Green, g (s) 15.0 8.9 23.6 3.1

Actuated g/C Ratio 0.24 0.14 0.38 0.05

Clearance Time (s) 8.5 8.5 7.5 9.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 847 253 706 81

v/s Ratio Prot c0.04 0.01 c0.11 c0.01

v/s Ratio Perm

v/c Ratio 0.19 0.09 0.29 0.18

Uniform Delay, d1 18.7 23.1 13.4 28.3

Progression Factor 1.00 0.54 0.26 1.00

Incremental Delay, d2 0.1 0.2 1.0 1.1

Delay (s) 18.9 12.6 4.4 29.4

Level of Service B B A C

Approach Delay (s) 18.9 5.3 29.4

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 15.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.30

Actuated Cycle Length (s) 62.2 Sum of lost time (s) 33.0

Intersection Capacity Utilization 36.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL Ø1 Ø4

Lane Configurations

Traffic Volume (vph) 738 152 65 784 70

Future Volume (vph) 738 152 65 784 70

Turn Type NA Perm pm+pt NA Prot

Protected Phases 6 5 2 3 1 4

Permitted Phases 6 2

Detector Phase 6 6 5 2 3

Switch Phase

Minimum Initial (s) 17.5 17.5 6.0 17.5 6.0 6.0 6.0

Minimum Split (s) 25.0 25.0 15.0 25.0 20.0 15.0 20.0

Total Split (s) 40.0 40.0 15.0 40.0 20.0 15.0 20.0

Total Split (%) 42.1% 42.1% 15.8% 42.1% 21.1% 16% 21%

Yellow Time (s) 4.5 4.5 4.0 4.5 4.0 4.0 4.0

All-Red Time (s) 3.0 3.0 1.5 3.0 5.0 1.5 5.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 7.5 5.5 7.5 9.0

Lead/Lag Lag Lag Lead Lag Lead Lead Lag

Lead-Lag Optimize?

Recall Mode C-Max C-Max None C-Max None None None

Act Effct Green (s) 53.5 53.5 63.8 56.8 8.2

Actuated g/C Ratio 0.56 0.56 0.67 0.60 0.09

v/c Ratio 0.43 0.20 0.22 0.45 0.53

Control Delay 2.5 0.4 8.1 14.8 22.8

Queue Delay 0.2 0.6 0.0 0.0 0.0

Total Delay 2.7 1.1 8.1 14.8 22.8

LOS A A A B C

Approach Delay 2.4 14.2 22.8

Approach LOS A B C

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 93 (98%), Referenced to phase 2:WBTL and 6:EBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 9.6 Intersection LOS: A

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     8: Justis Drive & Andrew Johnson Hwy US 11E
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 738 152 65 784 70 86

Future Volume (vph) 738 152 65 784 70 86

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.5 5.5 7.5 9.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.91

Flt Protected 1.00 1.00 0.95 1.00 0.98

Satd. Flow (prot) 3539 1583 1770 3539 3229

Flt Permitted 1.00 1.00 0.26 1.00 0.98

Satd. Flow (perm) 3539 1583 487 3539 3229

Peak-hour factor, PHF 0.87 0.79 0.68 0.82 0.83 0.72

Adj. Flow (vph) 848 192 96 956 84 119

RTOR Reduction (vph) 0 97 0 0 109 0

Lane Group Flow (vph) 848 95 96 956 94 0

Turn Type NA Perm pm+pt NA Prot

Protected Phases 6 5 2 3

Permitted Phases 6 2

Actuated Green, G (s) 46.9 46.9 55.4 49.1 8.2

Effective Green, g (s) 46.9 46.9 55.4 49.1 8.2

Actuated g/C Ratio 0.49 0.49 0.58 0.52 0.09

Clearance Time (s) 7.5 7.5 5.5 7.5 9.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1747 781 369 1829 278

v/s Ratio Prot 0.24 c0.02 c0.27 c0.03

v/s Ratio Perm 0.06 0.13

v/c Ratio 0.49 0.12 0.26 0.52 0.34

Uniform Delay, d1 16.0 13.0 9.4 15.2 40.8

Progression Factor 0.13 0.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.3 0.4 1.1 0.7

Delay (s) 2.9 0.3 9.8 16.3 41.6

Level of Service A A A B D

Approach Delay (s) 2.5 15.7 41.6

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group SEL SET SER NWL NWT NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 10 5 26 237 7 29 665 145 54 819 12

Future Volume (vph) 10 5 26 237 7 29 665 145 54 819 12

Turn Type custom NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 7 4 8 6 6 2 2

Detector Phase 7 4 4 3 8 1 6 6 5 2 2

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 6.0 8.0 6.0 19.0 19.0 6.0 19.0 19.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 30.0 30.0 15.0 30.0 30.0

Total Split (s) 15.0 15.0 15.0 21.0 21.0 15.0 44.0 44.0 15.0 44.0 44.0

Total Split (%) 15.8% 15.8% 15.8% 22.1% 22.1% 15.8% 46.3% 46.3% 15.8% 46.3% 46.3%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.5 4.5 4.5 4.5 4.5 4.5

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.5 1.5 1.5 2.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None None None None None None C-Min C-Min None C-Min C-Min

Act Effct Green (s) 6.8 8.0 8.0 23.1 17.6 52.8 48.3 48.3 55.3 51.4 51.4

Actuated g/C Ratio 0.07 0.08 0.08 0.24 0.19 0.56 0.51 0.51 0.58 0.54 0.54

v/c Ratio 0.16 0.08 0.11 0.78 0.24 0.16 0.40 0.20 0.17 0.56 0.04

Control Delay 43.8 41.4 0.7 47.6 14.6 17.0 25.3 11.5 4.1 9.4 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 43.8 41.4 0.7 47.6 14.6 17.0 25.3 11.5 4.1 9.4 0.1

LOS D D A D B B C B A A A

Approach Delay 21.8 39.5 22.3 8.8

Approach LOS C D C A

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 24 (25%), Referenced to phase 2:SWTL and 6:NETL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 18.3 Intersection LOS: B

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     11: Andrew Johnson Hwy US 11E & Erwin Hwy/Crockett Crossing
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 10 5 26 237 7 56 29 665 145 54 819 12

Future Volume (vph) 10 5 26 237 7 56 29 665 145 54 819 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 1% 0% 0%

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.89 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1761 1642 1770 3539 1583 1770 3539 1583

Flt Permitted 0.95 1.00 1.00 0.37 1.00 0.17 1.00 1.00 0.30 1.00 1.00

Satd. Flow (perm) 1770 1863 1583 695 1642 320 3539 1583 558 3539 1583

Peak-hour factor, PHF 0.50 0.42 0.81 0.91 0.35 0.88 0.66 0.93 0.82 0.75 0.76 0.33

Adj. Flow (vph) 20 12 32 260 20 64 44 715 177 72 1078 36

RTOR Reduction (vph) 0 0 30 0 52 0 0 0 97 0 0 19

Lane Group Flow (vph) 20 12 2 260 32 0 44 715 80 72 1078 17

Turn Type custom NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm

Protected Phases 7 4 3 8 1 6 5 2

Permitted Phases 7 4 8 6 6 2 2

Actuated Green, G (s) 3.1 6.0 6.0 26.7 17.6 47.5 43.2 43.2 51.1 45.0 45.0

Effective Green, g (s) 3.1 6.0 6.0 26.7 17.6 47.5 43.2 43.2 51.1 45.0 45.0

Actuated g/C Ratio 0.03 0.06 0.06 0.28 0.19 0.50 0.45 0.45 0.54 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 57 117 99 360 304 225 1609 719 377 1676 749

v/s Ratio Prot 0.01 0.01 c0.11 0.02 0.01 0.20 c0.01 c0.30

v/s Ratio Perm 0.00 c0.09 0.09 0.05 0.09 0.01

v/c Ratio 0.35 0.10 0.02 0.72 0.10 0.20 0.44 0.11 0.19 0.64 0.02

Uniform Delay, d1 45.0 42.0 41.7 29.0 32.2 13.5 17.7 14.9 11.1 18.9 13.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.64 1.42 4.04 0.35 0.46 1.00

Incremental Delay, d2 3.7 0.4 0.1 7.0 0.2 0.4 0.8 0.3 0.2 1.6 0.0

Delay (s) 48.7 42.3 41.8 36.0 32.3 22.5 26.0 60.4 4.1 10.3 13.3

Level of Service D D D D C C C E A B B

Approach Delay (s) 44.1 35.1 32.4 10.1

Approach LOS D D C B

Intersection Summary

HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group SEL SET NWL NWT NEL NET SWL SWT

Lane Configurations

Traffic Volume (vph) 74 22 36 33 25 687 28 836

Future Volume (vph) 74 22 36 33 25 687 28 836

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Detector Phase 4 4 8 8 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 15.0 6.0 15.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 20.5 15.0 21.0

Total Split (s) 25.0 25.0 25.0 25.0 15.0 55.0 15.0 55.0

Total Split (%) 26.3% 26.3% 26.3% 26.3% 15.8% 57.9% 15.8% 57.9%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 1.5 2.0 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 5.5 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None None None None None C-Min None C-Min

Act Effct Green (s) 14.6 14.6 64.9 61.4 64.7 60.9

Actuated g/C Ratio 0.15 0.15 0.68 0.65 0.68 0.64

v/c Ratio 0.72 0.56 0.13 0.34 0.07 0.57

Control Delay 53.7 41.4 5.4 14.6 2.2 4.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 53.7 41.4 5.4 14.6 2.2 4.7

LOS D D A B A A

Approach Delay 53.7 41.4 14.2 4.7

Approach LOS D D B A

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 82 (86%), Referenced to phase 2:SWTL and 6:NETL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 13.0 Intersection LOS: B

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     13: Andrew Johnson Hwy US 11E & Rufe Taylor Rd
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 74 22 19 36 33 21 25 687 19 28 836 118

Future Volume (vph) 74 22 19 36 33 21 25 687 19 28 836 118

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 5.5 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.97 0.97 1.00 0.99 1.00 0.98

Flt Protected 0.97 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1759 1772 1770 3520 1770 3459

Flt Permitted 0.72 0.82 0.16 1.00 0.32 1.00

Satd. Flow (perm) 1300 1485 296 3520 603 3459

Peak-hour factor, PHF 0.84 0.69 0.59 0.75 0.59 0.66 0.62 0.91 0.68 0.78 0.77 0.61

Adj. Flow (vph) 88 32 32 48 56 32 40 755 28 36 1086 193

RTOR Reduction (vph) 0 11 0 0 13 0 0 2 0 0 12 0

Lane Group Flow (vph) 0 141 0 0 123 0 40 781 0 36 1267 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Actuated Green, G (s) 14.6 14.6 62.9 59.0 62.4 58.5

Effective Green, g (s) 14.6 14.6 62.9 59.0 62.4 58.5

Actuated g/C Ratio 0.15 0.15 0.66 0.62 0.66 0.62

Clearance Time (s) 6.0 6.0 6.0 5.5 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 199 228 256 2186 443 2130

v/s Ratio Prot c0.01 0.22 0.00 c0.37

v/s Ratio Perm c0.11 0.08 0.10 0.05

v/c Ratio 0.71 0.54 0.16 0.36 0.08 0.59

Uniform Delay, d1 38.2 37.1 7.0 8.8 5.9 11.1

Progression Factor 1.00 1.00 0.91 1.53 0.41 0.34

Incremental Delay, d2 11.0 2.6 0.3 0.4 0.1 0.9

Delay (s) 49.1 39.7 6.7 13.9 2.5 4.7

Level of Service D D A B A A

Approach Delay (s) 49.1 39.7 13.5 4.6

Approach LOS D D B A

Intersection Summary

HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 73 614 1 931 21 7 15 4 79

Future Volume (vph) 73 614 1 931 21 7 15 4 79

Turn Type pm+pt NA Perm NA Perm NA Split NA Perm

Protected Phases 1 6 2 4 3 3

Permitted Phases 6 2 2 3

Detector Phase 1 6 2 2 2 4 3 3 3

Switch Phase

Minimum Initial (s) 6.0 15.0 15.0 15.0 15.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 22.5 22.5 22.5 22.5 15.0 15.0 15.0 15.0

Total Split (s) 15.0 65.0 50.0 50.0 50.0 15.0 15.0 15.0 15.0

Total Split (%) 15.8% 68.4% 52.6% 52.6% 52.6% 15.8% 15.8% 15.8% 15.8%

Yellow Time (s) 4.0 5.0 5.0 5.0 5.0 4.0 3.0 3.0 3.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 2.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.5 6.5 6.5 6.5 6.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize?

Recall Mode None C-Max C-Max C-Max C-Max Max None None None

Act Effct Green (s) 59.5 58.5 47.6 47.6 47.6 14.4 8.0 8.0 8.0

Actuated g/C Ratio 0.63 0.62 0.50 0.50 0.50 0.15 0.08 0.08 0.08

v/c Ratio 0.40 0.39 0.01 0.70 0.04 0.16 0.11 0.11 0.34

Control Delay 18.2 9.8 7.0 15.9 0.1 36.3 42.2 42.1 3.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.2 9.8 7.0 15.9 0.1 36.3 42.2 42.1 3.8

LOS B A A B A D D D A

Approach Delay 10.7 15.5 36.3 13.1

Approach LOS B B D B

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 40 (42%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 13.8 Intersection LOS: B

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     15: Harlan St/Morgan Rd & Andrew Johnson Hwy US 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 73 614 30 1 931 21 19 7 1 15 4 79

Future Volume (vph) 73 614 30 1 931 21 19 7 1 15 4 79

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.5 6.5 6.5 6.5 6.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.99 1.00 1.00 0.85 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 0.95 0.99 1.00

Satd. Flow (prot) 1770 3509 1770 3539 1583 1783 1681 1748 1583

Flt Permitted 0.11 1.00 0.33 1.00 1.00 0.97 0.95 0.99 1.00

Satd. Flow (perm) 198 3509 623 3539 1583 1783 1681 1748 1583

Peak-hour factor, PHF 0.73 0.77 0.62 0.25 0.75 0.66 0.68 0.58 0.25 0.75 0.33 0.79

Adj. Flow (vph) 100 797 48 4 1241 32 28 12 4 20 12 100

RTOR Reduction (vph) 0 5 0 0 0 17 0 3 0 0 0 93

Lane Group Flow (vph) 100 840 0 4 1241 15 0 41 0 16 16 7

Turn Type pm+pt NA Perm NA Perm Split NA Split NA Perm

Protected Phases 1 6 2 4 4 3 3

Permitted Phases 6 2 2 3

Actuated Green, G (s) 57.7 57.7 45.7 45.7 45.7 14.4 6.4 6.4 6.4

Effective Green, g (s) 57.7 57.7 45.7 45.7 45.7 14.4 6.4 6.4 6.4

Actuated g/C Ratio 0.61 0.61 0.48 0.48 0.48 0.15 0.07 0.07 0.07

Clearance Time (s) 5.5 6.5 6.5 6.5 6.5 6.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 227 2131 299 1702 761 270 113 117 106

v/s Ratio Prot 0.03 c0.24 c0.35 c0.02 c0.01 0.01

v/s Ratio Perm 0.24 0.01 0.01 0.00

v/c Ratio 0.44 0.39 0.01 0.73 0.02 0.15 0.14 0.14 0.06

Uniform Delay, d1 12.8 9.6 12.9 19.7 12.9 35.0 41.7 41.7 41.5

Progression Factor 1.91 1.01 0.50 0.71 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.5 0.1 2.5 0.0 1.2 0.6 0.5 0.3

Delay (s) 25.8 10.2 6.5 16.5 13.0 36.2 42.3 42.2 41.7

Level of Service C B A B B D D D D

Approach Delay (s) 11.9 16.4 36.2 41.9

Approach LOS B B D D

Intersection Summary

HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 54.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 571 111 161 744 272 191

Future Volume (vph) 571 111 161 744 272 191

Turn Type NA Perm Perm NA Prot Perm

Protected Phases 4 8 2

Permitted Phases 4 8 2

Detector Phase 4 4 8 8 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 36.0 36.0 36.0 36.0 24.0 24.0

Total Split (%) 60.0% 60.0% 60.0% 60.0% 40.0% 40.0%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max Max Max

Act Effct Green (s) 31.5 31.5 31.5 31.5 19.5 19.5

Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.32 0.32

v/c Ratio 0.33 0.14 0.46 0.44 0.27 0.32

Control Delay 8.8 2.2 13.8 9.7 15.8 4.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 8.8 2.2 13.8 9.7 15.8 4.2

LOS A A B A B A

Approach Delay 7.8 10.4 11.0

Approach LOS A B B

Intersection Summary

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green

Natural Cycle: 50

Control Type: Pretimed

Maximum v/c Ratio: 0.46

Intersection Signal Delay: 9.7 Intersection LOS: A

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     16: Erwin Hwy SR 107 & Andrew Johnson Hwy US 11E
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 571 111 161 744 272 191

Future Volume (vph) 571 111 161 744 272 191

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.39 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 731 3539 3433 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 621 121 175 809 296 208

RTOR Reduction (vph) 0 57 0 0 0 140

Lane Group Flow (vph) 621 64 175 809 296 68

Turn Type NA Perm Perm NA Prot Perm

Protected Phases 4 8 2

Permitted Phases 4 8 2

Actuated Green, G (s) 31.5 31.5 31.5 31.5 19.5 19.5

Effective Green, g (s) 31.5 31.5 31.5 31.5 19.5 19.5

Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.32 0.32

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Grp Cap (vph) 1857 831 383 1857 1115 514

v/s Ratio Prot 0.18 0.23 c0.09

v/s Ratio Perm 0.04 c0.24 0.04

v/c Ratio 0.33 0.08 0.46 0.44 0.27 0.13

Uniform Delay, d1 8.2 7.1 8.9 8.8 15.0 14.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.2 3.9 0.7 0.6 0.5

Delay (s) 8.7 7.2 12.8 9.5 15.5 14.8

Level of Service A A B A B B

Approach Delay (s) 8.5 10.1 15.2

Approach LOS A B B

Intersection Summary

HCM 2000 Control Delay 10.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBT

Lane Configurations

Traffic Volume (vph) 5 260 518 37 135 558 10 57 9

Future Volume (vph) 5 260 518 37 135 558 10 57 9

Turn Type Perm NA Perm pm+pt NA Split NA Perm NA

Protected Phases 2 1 6 3 3 4

Permitted Phases 2 2 6 3

Detector Phase 2 2 2 1 6 3 3 3 4

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 5.0 10.0 6.0 6.0 6.0 6.0

Minimum Split (s) 25.0 25.0 25.0 15.0 25.0 20.0 20.0 20.0 12.0

Total Split (s) 25.0 25.0 25.0 15.0 40.0 23.0 23.0 23.0 12.0

Total Split (%) 33.3% 33.3% 33.3% 20.0% 53.3% 30.7% 30.7% 30.7% 16.0%

Yellow Time (s) 3.0 3.0 3.0 3.5 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.5 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize?

Recall Mode Max Max Max None Max None None None None

Act Effct Green (s) 30.1 30.1 36.0 36.5 16.2 16.2 16.2 6.5

Actuated g/C Ratio 0.44 0.44 0.53 0.53 0.24 0.24 0.24 0.10

v/c Ratio 0.23 0.55 0.09 0.09 0.79 0.80 0.15 0.22

Control Delay 16.3 4.5 10.8 9.8 42.2 42.6 0.7 25.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 16.3 4.5 10.8 9.8 42.2 42.6 0.7 25.7

LOS B A B A D D A C

Approach Delay 8.9 10.0 37.9 25.7

Approach LOS A B D C

Intersection Summary

Cycle Length: 75

Actuated Cycle Length: 68.3

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 20.5 Intersection LOS: C

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     23: SR 70/Arnold Rd & Summer St Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 5 260 518 37 135 0 558 10 57 3 9 11

Future Volume (vph) 5 260 518 37 135 0 558 10 57 3 9 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.5 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.95

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.99

Satd. Flow (prot) 3535 1583 1770 3539 1681 1689 1583 1748

Flt Permitted 0.95 1.00 0.47 1.00 0.95 0.95 1.00 0.99

Satd. Flow (perm) 3362 1583 871 3539 1681 1689 1583 1748

Peak-hour factor, PHF 0.62 0.79 0.93 0.77 0.82 0.92 0.90 0.62 0.75 0.38 0.56 0.73

Adj. Flow (vph) 8 329 557 48 165 0 620 16 76 8 16 15

RTOR Reduction (vph) 0 0 326 0 0 0 0 0 59 0 14 0

Lane Group Flow (vph) 0 337 231 48 165 0 316 320 17 0 25 0

Turn Type Perm NA Perm pm+pt NA Split NA Perm Split NA

Protected Phases 2 1 6 3 3 4 4

Permitted Phases 2 2 6 3

Actuated Green, G (s) 30.1 30.1 38.6 38.6 16.2 16.2 16.2 3.7

Effective Green, g (s) 30.1 30.1 38.6 38.6 16.2 16.2 16.2 3.7

Actuated g/C Ratio 0.42 0.42 0.53 0.53 0.22 0.22 0.22 0.05

Clearance Time (s) 4.0 4.0 4.5 4.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1395 657 513 1884 375 377 353 89

v/s Ratio Prot 0.01 c0.05 0.19 c0.19 c0.01

v/s Ratio Perm 0.10 c0.15 0.04 0.01

v/c Ratio 0.24 0.35 0.09 0.09 0.84 0.85 0.05 0.28

Uniform Delay, d1 13.8 14.5 8.3 8.3 26.9 27.0 22.1 33.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 1.5 0.1 0.1 15.7 16.1 0.1 1.7

Delay (s) 14.2 16.0 8.4 8.4 42.6 43.1 22.2 34.8

Level of Service B B A A D D C C

Approach Delay (s) 15.3 8.4 40.6 34.8

Approach LOS B A D C

Intersection Summary

HCM 2000 Control Delay 24.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 72.5 Sum of lost time (s) 18.5

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 24 137 6 189 8 111 23 65 21

Future Volume (vph) 24 137 6 189 8 111 23 65 21

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8 8

Detector Phase 6 6 2 2 4 4 8 8 8

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 17.5 17.5 17.5 17.5 13.0 13.0 13.0 13.0 13.0

Total Split (s) 28.0 28.0 28.0 28.0 22.0 22.0 22.0 22.0 22.0

Total Split (%) 56.0% 56.0% 56.0% 56.0% 44.0% 44.0% 44.0% 44.0% 44.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Min C-Min C-Min C-Min Max Max Max Max Max

Act Effct Green (s) 14.0 14.0 14.0 25.5 25.5 25.5

Actuated g/C Ratio 0.28 0.28 0.28 0.51 0.51 0.51

v/c Ratio 0.13 0.44 0.64 0.31 0.21 0.06

Control Delay 16.0 17.5 19.7 9.7 9.4 3.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 16.0 17.5 19.7 9.7 9.4 3.1

LOS B B B A A A

Approach Delay 17.3 19.7 9.7 8.0

Approach LOS B B A A

Intersection Summary

Cycle Length: 50

Actuated Cycle Length: 50

Offset: 21 (42%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 14.3 Intersection LOS: B

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     27: College St & Church St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 24 137 13 6 189 29 8 111 26 23 65 21

Future Volume (vph) 24 137 13 6 189 29 8 111 26 23 65 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 0.97 0.98 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.98 1.00

Satd. Flow (prot) 1593 1648 1630 1476 1651 1425

Flt Permitted 0.52 1.00 0.98 0.98 0.87 1.00

Satd. Flow (perm) 874 1648 1607 1453 1456 1425

Peak-hour factor, PHF 0.75 0.74 0.54 0.56 0.81 0.50 0.50 0.59 0.81 0.48 0.62 0.48

Adj. Flow (vph) 32 185 24 11 233 58 16 188 32 48 105 44

RTOR Reduction (vph) 0 12 0 0 22 0 0 8 0 0 0 22

Lane Group Flow (vph) 32 197 0 0 280 0 0 228 0 0 153 22

Parking  (#/hr) 0 0 0

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8 8

Actuated Green, G (s) 14.0 14.0 14.0 25.5 25.5 25.5

Effective Green, g (s) 14.0 14.0 14.0 25.5 25.5 25.5

Actuated g/C Ratio 0.28 0.28 0.28 0.51 0.51 0.51

Clearance Time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 244 461 449 741 742 726

v/s Ratio Prot 0.12

v/s Ratio Perm 0.04 c0.17 c0.16 0.11 0.02

v/c Ratio 0.13 0.43 0.62 0.31 0.21 0.03

Uniform Delay, d1 13.5 14.7 15.7 7.1 6.7 6.1

Progression Factor 1.30 1.17 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 2.7 6.4 1.1 0.6 0.1

Delay (s) 18.6 19.9 22.1 8.2 7.3 6.2

Level of Service B B C A A A

Approach Delay (s) 19.8 22.1 8.2 7.1

Approach LOS B C A A

Intersection Summary

HCM 2000 Control Delay 15.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 10.5

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT SBL

Lane Configurations

Traffic Volume (vph) 101 110 152 57

Future Volume (vph) 101 110 152 57

Turn Type Perm NA NA Prot

Protected Phases 6 2 4

Permitted Phases 6

Detector Phase 6 6 2 4

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 10.0

Minimum Split (s) 21.0 21.0 21.0 15.0

Total Split (s) 32.0 32.0 32.0 18.0

Total Split (%) 64.0% 64.0% 64.0% 36.0%

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None Max None

Act Effct Green (s) 30.2 30.2 10.2

Actuated g/C Ratio 0.64 0.64 0.22

v/c Ratio 0.30 0.26 0.33

Control Delay 7.0 4.3 11.5

Queue Delay 0.0 0.0 0.0

Total Delay 7.0 4.3 11.5

LOS A A B

Approach Delay 7.0 4.3 11.5

Approach LOS A A B

Intersection Summary

Cycle Length: 50

Actuated Cycle Length: 47.2

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.33

Intersection Signal Delay: 6.7 Intersection LOS: A

Intersection Capacity Utilization 47.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     32: McKee St & College St
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 101 110 152 54 57 53

Future Volume (vph) 101 110 152 54 57 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 0.94 0.93

Flt Protected 0.98 1.00 0.98

Satd. Flow (prot) 1817 1760 1695

Flt Permitted 0.72 1.00 0.98

Satd. Flow (perm) 1338 1760 1695

Peak-hour factor, PHF 0.77 0.86 0.86 0.44 0.84 0.78

Adj. Flow (vph) 131 128 177 123 68 68

RTOR Reduction (vph) 0 0 41 0 56 0

Lane Group Flow (vph) 0 259 259 0 80 0

Turn Type Perm NA NA Prot

Protected Phases 6 2 4

Permitted Phases 6

Actuated Green, G (s) 29.0 29.0 8.2

Effective Green, g (s) 29.0 29.0 8.2

Actuated g/C Ratio 0.60 0.60 0.17

Clearance Time (s) 6.0 6.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 805 1058 288

v/s Ratio Prot 0.15 c0.05

v/s Ratio Perm c0.19

v/c Ratio 0.32 0.24 0.28

Uniform Delay, d1 4.7 4.5 17.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.5 0.5

Delay (s) 5.0 5.0 17.9

Level of Service A A B

Approach Delay (s) 5.0 5.0 17.9

Approach LOS A A B

Intersection Summary

HCM 2000 Control Delay 7.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 48.2 Sum of lost time (s) 11.0

Intersection Capacity Utilization 47.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT

Lane Configurations

Traffic Volume (vph) 56 94 42 91 215 93 54 264 82 47 166

Future Volume (vph) 56 94 42 91 215 93 54 264 82 47 166

Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 2 6

Detector Phase 4 4 4 8 8 8 2 2 2 6 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 14.0 14.0 14.0 14.0 14.0

Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Total Split (s) 27.0 27.0 27.0 27.0 27.0 27.0 33.0 33.0 33.0 33.0 33.0

Total Split (%) 45.0% 45.0% 45.0% 45.0% 45.0% 45.0% 55.0% 55.0% 55.0% 55.0% 55.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None None None None Max Max Max Max Max

Act Effct Green (s) 12.3 12.3 12.3 12.3 12.3 12.3 27.1 27.1 27.1 27.1 27.1

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.24 0.24 0.53 0.53 0.53 0.53 0.53

v/c Ratio 0.22 0.23 0.11 0.32 0.53 0.22 0.10 0.29 0.10 0.09 0.32

Control Delay 17.2 16.5 4.9 18.6 21.3 5.2 8.1 8.8 2.7 8.0 7.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 17.2 16.5 4.9 18.6 21.3 5.2 8.1 8.8 2.7 8.0 7.1

LOS B B A B C A A A A A A

Approach Delay 14.2 16.9 7.5 7.2

Approach LOS B B A A

Intersection Summary

Cycle Length: 60

Actuated Cycle Length: 51.5

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 11.2 Intersection LOS: B

Intersection Capacity Utilization 65.3% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     33: Bernard Ave & Church St
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 56 94 42 91 215 93 54 264 82 47 166 113

Future Volume (vph) 56 94 42 91 215 93 54 264 82 47 166 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1749

Flt Permitted 0.61 1.00 1.00 0.69 1.00 1.00 0.58 1.00 1.00 0.58 1.00

Satd. Flow (perm) 1142 1863 1583 1287 1863 1583 1072 1863 1583 1088 1749

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 102 46 99 234 101 59 287 89 51 180 123

RTOR Reduction (vph) 0 0 35 0 0 77 0 0 42 0 35 0

Lane Group Flow (vph) 61 102 11 99 234 24 59 287 47 51 268 0

Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 8 2 2 6

Actuated Green, G (s) 12.3 12.3 12.3 12.3 12.3 12.3 27.2 27.2 27.2 27.2 27.2

Effective Green, g (s) 12.3 12.3 12.3 12.3 12.3 12.3 27.2 27.2 27.2 27.2 27.2

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.24 0.24 0.53 0.53 0.53 0.53 0.53

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 272 444 378 307 444 378 566 983 836 574 923

v/s Ratio Prot 0.05 c0.13 c0.15 0.15

v/s Ratio Perm 0.05 0.01 0.08 0.02 0.06 0.03 0.05

v/c Ratio 0.22 0.23 0.03 0.32 0.53 0.06 0.10 0.29 0.06 0.09 0.29

Uniform Delay, d1 15.8 15.8 15.0 16.2 17.1 15.1 6.1 6.8 5.9 6.0 6.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.3 0.0 0.6 1.1 0.1 0.4 0.8 0.1 0.3 0.8

Delay (s) 16.2 16.1 15.1 16.8 18.2 15.2 6.4 7.5 6.0 6.3 7.6

Level of Service B B B B B B A A A A A

Approach Delay (s) 15.9 17.2 7.1 7.4

Approach LOS B B A A

Intersection Summary

HCM 2000 Control Delay 11.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 51.5 Sum of lost time (s) 12.0

Intersection Capacity Utilization 65.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group NBT SBL SBT SWL

Lane Configurations

Traffic Volume (vph) 148 51 98 248

Future Volume (vph) 148 51 98 248

Turn Type NA Perm NA Prot

Protected Phases 2 6 8

Permitted Phases 6

Detector Phase 2 6 6 8

Switch Phase

Minimum Initial (s) 20.0 20.0 20.0 8.0

Minimum Split (s) 26.0 26.0 26.0 20.0

Total Split (s) 33.0 33.0 33.0 27.0

Total Split (%) 55.0% 55.0% 55.0% 45.0%

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max None

Act Effct Green (s) 27.1 27.1 18.4

Actuated g/C Ratio 0.47 0.47 0.32

v/c Ratio 0.70 0.48 0.82

Control Delay 14.0 15.9 31.3

Queue Delay 0.0 0.0 0.0

Total Delay 14.0 15.9 31.3

LOS B B C

Approach Delay 14.0 15.9 31.3

Approach LOS B B C

Intersection Summary

Cycle Length: 60

Actuated Cycle Length: 57.6

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 20.5 Intersection LOS: C

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     35: McKee St & Bernard Ave
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Movement NBT NBR SBL SBT SWL SWR

Lane Configurations

Traffic Volume (vph) 148 366 51 98 248 40

Future Volume (vph) 148 366 51 98 248 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00

Frt 0.91 1.00 0.99

Flt Protected 1.00 0.98 0.96

Satd. Flow (prot) 1702 1826 1758

Flt Permitted 1.00 0.50 0.96

Satd. Flow (perm) 1702 939 1758

Peak-hour factor, PHF 0.65 0.90 0.61 0.77 0.59 0.83

Adj. Flow (vph) 228 407 84 127 420 48

RTOR Reduction (vph) 103 0 0 0 7 0

Lane Group Flow (vph) 532 0 0 211 461 0

Turn Type NA Perm NA Prot

Protected Phases 2 6 8

Permitted Phases 6

Actuated Green, G (s) 27.1 27.1 18.4

Effective Green, g (s) 27.1 27.1 18.4

Actuated g/C Ratio 0.47 0.47 0.32

Clearance Time (s) 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 802 442 562

v/s Ratio Prot c0.31 c0.26

v/s Ratio Perm 0.22

v/c Ratio 0.66 0.48 0.82

Uniform Delay, d1 11.7 10.4 18.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 4.3 3.7 9.1

Delay (s) 16.0 14.0 27.1

Level of Service B B C

Approach Delay (s) 16.0 14.0 27.1

Approach LOS B B C

Intersection Summary

HCM 2000 Control Delay 19.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 57.5 Sum of lost time (s) 12.0

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 55 74 58 42 355 3 200

Future Volume (vph) 55 74 58 42 355 3 200

Turn Type Split NA NA pm+pt NA Perm NA

Protected Phases 3 3 4 1 6 2

Permitted Phases 6 2

Detector Phase 3 3 4 1 6 2 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 14.5 14.5 14.5

Minimum Split (s) 25.0 25.0 20.0 12.0 25.0 25.0 25.0

Total Split (s) 25.0 25.0 20.0 12.0 55.0 43.0 43.0

Total Split (%) 25.0% 25.0% 20.0% 12.0% 55.0% 43.0% 43.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lead/Lag Lead Lead Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None None None None C-Max C-Max C-Max

Act Effct Green (s) 12.4 12.4 10.6 62.8 62.8 55.1 55.1

Actuated g/C Ratio 0.12 0.12 0.11 0.63 0.63 0.55 0.55

v/c Ratio 0.38 0.58 0.50 0.08 0.43 0.02 0.36

Control Delay 42.5 49.8 52.4 6.3 9.9 16.3 14.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.2

Total Delay 42.5 49.8 52.4 6.3 9.9 16.3 14.5

LOS D D D A A B B

Approach Delay 46.9 52.4 9.6 14.5

Approach LOS D D A B

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 66 (66%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 85

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 21.3 Intersection LOS: C

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     38: Main St US 321/Main St Bus 11E & Summer St Bus 11E/Summer St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 55 74 17 2 58 6 42 355 7 3 200 57

Future Volume (vph) 55 74 17 2 58 6 42 355 7 3 200 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 0.98 1.00 1.00 1.00 0.96

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1593 1616 1474 1593 1502 1593 1453

Flt Permitted 0.95 1.00 1.00 0.49 1.00 0.52 1.00

Satd. Flow (perm) 1593 1616 1474 816 1502 878 1453

Peak-hour factor, PHF 0.72 0.84 0.61 0.50 0.93 0.50 0.95 0.90 0.58 0.38 0.91 0.79

Adj. Flow (vph) 76 88 28 4 62 12 44 394 12 8 220 72

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 76 116 0 0 78 0 44 406 0 8 292 0

Parking  (#/hr) 0 0 0 0 0 0 0

Turn Type Split NA Split NA pm+pt NA Perm NA

Protected Phases 3 3 4 4 1 6 2

Permitted Phases 6 2

Actuated Green, G (s) 12.4 12.4 9.4 61.7 61.7 51.8 51.8

Effective Green, g (s) 12.4 12.4 9.4 61.7 61.7 51.8 51.8

Actuated g/C Ratio 0.12 0.12 0.09 0.62 0.62 0.52 0.52

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 197 200 138 537 926 454 752

v/s Ratio Prot 0.05 c0.07 c0.05 0.00 c0.27 0.20

v/s Ratio Perm 0.05 0.01

v/c Ratio 0.39 0.58 0.57 0.08 0.44 0.02 0.39

Uniform Delay, d1 40.3 41.3 43.3 8.0 10.1 11.7 14.5

Progression Factor 0.94 0.95 1.00 0.59 0.71 0.90 0.74

Incremental Delay, d2 1.2 4.0 5.2 0.1 1.2 0.1 1.5

Delay (s) 39.3 43.1 48.6 4.8 8.4 10.6 12.2

Level of Service D D D A A B B

Approach Delay (s) 41.6 48.6 8.1 12.1

Approach LOS D D A B

Intersection Summary

HCM 2000 Control Delay 18.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 57.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 58 100 59 135 24 311 62 211

Future Volume (vph) 58 100 59 135 24 311 62 211

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Detector Phase 7 4 3 8 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 9.5 6.0 9.5 6.0 14.5 6.0 14.5

Minimum Split (s) 12.0 20.0 12.0 20.0 12.0 25.0 12.0 25.0

Total Split (s) 12.0 28.0 12.0 28.0 12.0 48.0 12.0 48.0

Total Split (%) 12.0% 28.0% 12.0% 28.0% 12.0% 48.0% 12.0% 48.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.5 1.0 1.5 1.0 1.5 1.0 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None Min None Min None C-Min None C-Min

Act Effct Green (s) 26.1 19.1 25.9 19.0 55.6 49.8 57.3 52.4

Actuated g/C Ratio 0.26 0.19 0.26 0.19 0.56 0.50 0.57 0.52

v/c Ratio 0.30 0.38 0.22 0.79 0.08 0.61 0.22 0.38

Control Delay 26.3 38.0 21.5 51.4 7.5 15.0 11.7 19.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0

Total Delay 26.3 38.0 21.5 51.4 7.5 15.4 11.7 19.0

LOS C D C D A B B B

Approach Delay 33.6 44.5 14.8 17.5

Approach LOS C D B B

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 68 (68%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 24.5 Intersection LOS: C

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     39: Main St Bus 11E & Church St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 58 100 7 59 135 41 24 311 67 62 211 53

Future Volume (vph) 58 100 7 59 135 41 24 311 67 62 211 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1593 1651 1593 1618 1593 1632 1593 1613

Flt Permitted 0.38 1.00 0.67 1.00 0.53 1.00 0.32 1.00

Satd. Flow (perm) 640 1651 1129 1618 880 1632 543 1613

Peak-hour factor, PHF 0.81 0.93 0.58 0.82 0.73 0.73 0.55 0.76 0.76 0.74 0.89 0.66

Adj. Flow (vph) 72 108 12 72 185 56 44 409 88 84 237 80

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 72 120 0 72 241 0 44 497 0 84 317 0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 25.6 19.1 25.4 19.0 51.8 47.7 55.2 49.4

Effective Green, g (s) 25.6 19.1 25.4 19.0 51.8 47.7 55.2 49.4

Actuated g/C Ratio 0.26 0.19 0.25 0.19 0.52 0.48 0.55 0.49

Clearance Time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 225 315 316 307 485 778 360 796

v/s Ratio Prot c0.02 0.07 0.01 c0.15 0.00 c0.30 c0.01 0.20

v/s Ratio Perm 0.06 0.04 0.04 0.11

v/c Ratio 0.32 0.38 0.23 0.79 0.09 0.64 0.23 0.40

Uniform Delay, d1 29.3 35.3 29.1 38.6 12.0 19.7 12.0 15.9

Progression Factor 1.00 1.00 0.87 0.89 0.68 0.53 1.00 1.00

Incremental Delay, d2 0.8 0.8 0.4 11.9 0.1 3.8 0.3 1.2

Delay (s) 30.1 36.1 25.6 46.1 8.2 14.2 12.3 17.2

Level of Service C D C D A B B B

Approach Delay (s) 33.8 41.4 13.7 16.2

Approach LOS C D B B

Intersection Summary

HCM 2000 Control Delay 23.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 3 10 92 25 2 384 11 185

Future Volume (vph) 3 10 92 25 2 384 11 185

Turn Type Perm NA Perm NA Perm NA Prot NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 2

Detector Phase 4 4 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 19.5 19.5 6.0 19.5

Minimum Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 12.0 25.0

Total Split (s) 28.0 28.0 28.0 28.0 60.0 60.0 12.0 72.0

Total Split (%) 28.0% 28.0% 28.0% 28.0% 60.0% 60.0% 12.0% 72.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.0 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode None None None None C-Min C-Min None C-Min

Act Effct Green (s) 18.2 18.2 66.1 66.1 6.3 70.8

Actuated g/C Ratio 0.18 0.18 0.66 0.66 0.06 0.71

v/c Ratio 0.12 0.72 0.01 0.59 0.20 0.17

Control Delay 26.8 54.2 9.5 14.0 34.3 9.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 26.8 54.2 9.5 14.0 34.3 9.8

LOS C D A B C A

Approach Delay 26.8 54.2 14.0 11.9

Approach LOS C D B B

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 38 (38%), Referenced to phase 2:NBTL and 6:SBT, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 20.4 Intersection LOS: C

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     40: Main St US 321 & McKee St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 3 10 6 92 25 13 2 384 167 11 185 1

Future Volume (vph) 3 10 6 92 25 13 2 384 167 11 185 1

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.97 0.98 1.00 0.95 1.00 1.00

Flt Protected 0.99 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1600 1595 1593 1596 1593 1672

Flt Permitted 0.92 0.77 0.63 1.00 0.95 1.00

Satd. Flow (perm) 1490 1275 1053 1596 1593 1672

Peak-hour factor, PHF 0.38 0.62 0.75 0.77 0.78 0.65 0.50 0.89 0.83 0.55 0.91 0.25

Adj. Flow (vph) 8 16 8 119 32 20 4 431 201 20 203 4

RTOR Reduction (vph) 0 7 0 0 5 0 0 14 0 0 1 0

Lane Group Flow (vph) 0 25 0 0 166 0 4 618 0 20 206 0

Turn Type Perm NA Perm NA Perm NA Prot NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 2

Actuated Green, G (s) 18.2 18.2 63.1 63.1 2.7 70.8

Effective Green, g (s) 18.2 18.2 63.1 63.1 2.7 70.8

Actuated g/C Ratio 0.18 0.18 0.63 0.63 0.03 0.71

Clearance Time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 4.0

Lane Grp Cap (vph) 271 232 664 1007 43 1183

v/s Ratio Prot c0.39 c0.01 0.12

v/s Ratio Perm 0.02 c0.13 0.00

v/c Ratio 0.09 0.72 0.01 0.61 0.47 0.17

Uniform Delay, d1 34.0 38.5 6.8 11.1 47.9 4.9

Progression Factor 1.00 1.00 1.00 1.00 0.67 1.71

Incremental Delay, d2 0.2 10.7 0.0 2.8 2.7 0.3

Delay (s) 34.2 49.2 6.9 13.9 35.0 8.6

Level of Service C D A B C A

Approach Delay (s) 34.2 49.2 13.9 10.9

Approach LOS C D B B

Intersection Summary

HCM 2000 Control Delay 19.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 57.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBL WBT NBL NBR Ø1 Ø4

Lane Configurations

Traffic Volume (vph) 1041 175 803 28 90

Future Volume (vph) 1041 175 803 28 90

Turn Type NA pm+pt NA Prot Perm

Protected Phases 6 5 2 8 1 4

Permitted Phases 2 8

Detector Phase 6 5 2 8 8

Switch Phase

Minimum Initial (s) 15.0 6.0 15.0 8.5 8.5 6.0 8.5

Minimum Split (s) 21.0 15.0 21.0 15.0 15.0 15.0 15.0

Total Split (s) 57.0 20.0 62.0 18.0 18.0 15.0 18.0

Total Split (%) 60.0% 21.1% 65.3% 18.9% 18.9% 16% 19%

Yellow Time (s) 4.5 4.0 4.5 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 2.0 1.5 2.5 2.5 2.0 2.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5

Lead/Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Recall Mode C-Max None C-Max None None None None

Act Effct Green (s) 57.3 71.7 62.9 9.1 9.1

Actuated g/C Ratio 0.60 0.75 0.66 0.10 0.10

v/c Ratio 0.63 0.63 0.40 0.19 0.44

Control Delay 14.3 27.0 3.8 41.9 13.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 14.3 27.0 3.8 41.9 13.9

LOS B C A D B

Approach Delay 14.3 8.1 20.3

Approach LOS B A C

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 20 (21%), Referenced to phase 2:WBT and 6:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 11.9 Intersection LOS: B

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     43: Main St & Andrew Johnson Hwy US 11E
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 1041 47 175 803 28 90

Future Volume (vph) 1041 47 175 803 28 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.5 6.5

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00

Frt 0.99 1.00 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3510 1770 3539 1770 1583

Flt Permitted 1.00 0.13 1.00 0.95 1.00

Satd. Flow (perm) 3510 246 3539 1770 1583

Peak-hour factor, PHF 0.83 0.65 0.80 0.85 0.88 0.83

Adj. Flow (vph) 1254 72 219 945 32 108

RTOR Reduction (vph) 4 0 0 0 0 98

Lane Group Flow (vph) 1322 0 219 945 32 10

Turn Type NA pm+pt NA Prot Perm

Protected Phases 6 5 2 8

Permitted Phases 2 8

Actuated Green, G (s) 57.3 71.8 61.7 9.1 9.1

Effective Green, g (s) 57.3 71.8 61.7 9.1 9.1

Actuated g/C Ratio 0.60 0.76 0.65 0.10 0.10

Clearance Time (s) 6.0 6.0 6.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2117 347 2298 169 151

v/s Ratio Prot 0.38 c0.07 c0.27 c0.02

v/s Ratio Perm c0.41 0.01

v/c Ratio 0.62 0.63 0.41 0.19 0.07

Uniform Delay, d1 12.0 9.3 8.0 39.6 39.1

Progression Factor 1.00 2.76 0.40 1.00 1.00

Incremental Delay, d2 1.4 3.4 0.5 0.5 0.2

Delay (s) 13.4 29.1 3.7 40.1 39.3

Level of Service B C A D D

Approach Delay (s) 13.4 8.4 39.5

Approach LOS B A D

Intersection Summary

HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBT Ø8

Lane Configurations

Traffic Volume (vph) 25 345 410 138 0

Future Volume (vph) 25 345 410 138 0

Turn Type Perm NA NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 4

Detector Phase 6 6 2 4 4

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 4.0 4.0 4.0

Minimum Split (s) 17.5 17.5 17.5 8.0 8.0 8.0

Total Split (s) 47.0 47.0 47.0 23.0 23.0 23.0

Total Split (%) 67.1% 67.1% 67.1% 32.9% 32.9% 33%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.5 1.5 1.5 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Min C-Min C-Min Max Max Max

Act Effct Green (s) 35.3 35.3 35.3 26.2

Actuated g/C Ratio 0.50 0.50 0.50 0.37

v/c Ratio 0.19 0.51 0.78 0.40

Control Delay 8.8 11.7 16.5 19.6

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 8.8 11.7 16.5 19.6

LOS A B B B

Approach Delay 11.5 16.5 19.6

Approach LOS B B B

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 63 (90%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 15.2 Intersection LOS: B

Intersection Capacity Utilization 45.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     48: Church Driveway/Austin St & Tusculum Blvd Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 25 345 1 0 410 105 0 0 0 138 0 38

Future Volume (vph) 25 345 1 0 410 105 0 0 0 138 0 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.98 0.97

Flt Protected 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1770 1860 1819 1739

Flt Permitted 0.18 1.00 1.00 0.78

Satd. Flow (perm) 334 1860 1819 1402

Peak-hour factor, PHF 0.78 0.73 0.25 0.25 0.67 0.91 0.92 0.92 0.92 0.82 0.25 0.79

Adj. Flow (vph) 32 473 4 0 612 115 0 0 0 168 0 48

RTOR Reduction (vph) 0 0 0 0 12 0 0 0 0 0 14 0

Lane Group Flow (vph) 32 477 0 0 715 0 0 0 0 0 202 0

Turn Type Perm NA Perm NA Perm NA

Protected Phases 6 2 8 4

Permitted Phases 6 2 8 4

Actuated Green, G (s) 35.3 35.3 35.3 26.2

Effective Green, g (s) 35.3 35.3 35.3 26.2

Actuated g/C Ratio 0.50 0.50 0.50 0.37

Clearance Time (s) 4.5 4.5 4.5 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 168 937 917 524

v/s Ratio Prot 0.26 c0.39

v/s Ratio Perm 0.10 c0.14

v/c Ratio 0.19 0.51 0.78 0.38

Uniform Delay, d1 9.5 11.6 14.2 16.0

Progression Factor 0.82 0.91 0.78 1.00

Incremental Delay, d2 2.5 1.9 6.4 2.1

Delay (s) 10.2 12.4 17.4 18.1

Level of Service B B B B

Approach Delay (s) 12.3 17.4 0.0 18.1

Approach LOS B B A B

Intersection Summary

HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.5

Intersection Capacity Utilization 45.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 144 318 317 88 83 193

Future Volume (vph) 144 318 317 88 83 193

Turn Type pm+pt NA NA Perm Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 2 4

Detector Phase 1 6 2 2 4 4

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 15.0 25.0 25.0 25.0 15.0 15.0

Total Split (s) 17.0 51.0 34.0 34.0 19.0 19.0

Total Split (%) 24.3% 72.9% 48.6% 48.6% 27.1% 27.1%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None C-Max C-Max C-Max None None

Act Effct Green (s) 52.1 52.1 40.3 40.3 8.9 8.9

Actuated g/C Ratio 0.74 0.74 0.58 0.58 0.13 0.13

v/c Ratio 0.21 0.25 0.32 0.10 0.40 0.55

Control Delay 2.8 3.3 8.9 3.5 32.7 10.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.8 3.3 8.9 3.5 32.7 10.2

LOS A A A A C B

Approach Delay 3.1 7.7 17.0

Approach LOS A A B

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 43 (61%), Referenced to phase 2:WBT and 6:EBTL, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 8.1 Intersection LOS: A

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     49: Tusculum Blvd Bus 11E & Snapps Ferry Rd
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 144 318 317 88 83 193

Future Volume (vph) 144 318 317 88 83 193

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1863 1583 1770 1583

Flt Permitted 0.47 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 868 1863 1863 1583 1770 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 157 346 345 96 90 210

RTOR Reduction (vph) 0 0 0 41 0 183

Lane Group Flow (vph) 157 346 345 55 90 27

Turn Type pm+pt NA NA Perm Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 2 4

Actuated Green, G (s) 52.1 52.1 40.2 40.2 8.9 8.9

Effective Green, g (s) 52.1 52.1 40.2 40.2 8.9 8.9

Actuated g/C Ratio 0.74 0.74 0.57 0.57 0.13 0.13

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 741 1386 1069 909 225 201

v/s Ratio Prot 0.02 c0.19 c0.19 c0.05

v/s Ratio Perm 0.14 0.03 0.02

v/c Ratio 0.21 0.25 0.32 0.06 0.40 0.13

Uniform Delay, d1 2.9 2.8 7.8 6.6 28.1 27.1

Progression Factor 0.74 0.89 0.92 1.44 1.00 1.00

Incremental Delay, d2 0.1 0.4 0.8 0.1 1.2 0.3

Delay (s) 2.3 2.9 7.9 9.6 29.3 27.4

Level of Service A A A A C C

Approach Delay (s) 2.7 8.3 28.0

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBT NBL NBT NBR SBL SBT Ø4

Lane Configurations

Traffic Volume (vph) 148 56 3 158 178 16 225

Future Volume (vph) 148 56 3 158 178 16 225

Turn Type Perm NA Perm NA Perm Perm NA

Protected Phases 8 2 6 4

Permitted Phases 8 2 2 6

Detector Phase 8 8 2 2 2 6 6

Switch Phase

Minimum Initial (s) 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None C-Min C-Min C-Min C-Min C-Min None

Act Effct Green (s) 17.9 21.1 21.1 21.1

Actuated g/C Ratio 0.36 0.42 0.42 0.42

v/c Ratio 0.72 0.25 0.35 0.53

Control Delay 22.6 9.8 4.2 14.4

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 22.6 9.8 4.2 14.4

LOS C A A B

Approach Delay 22.6 6.4 14.4

Approach LOS C A B

Intersection Summary

Cycle Length: 50

Actuated Cycle Length: 50

Offset: 45 (90%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 13.9 Intersection LOS: B

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     51: Main St Bus 11E/Main St Bus US 321 & Spencer St/Tusculum Blvd Bus 11E



HCM Signalized Intersection Capacity Analysis

51: Main St Bus 11E/Main St Bus US 321 & Spencer St/Tusculum Blvd Bus 11E 10/13/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized AM Peak Hour Synchro 10 Report

CDMS Page 42

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 148 56 30 3 158 178 16 225 22

Future Volume (vph) 0 0 0 148 56 30 3 158 178 16 225 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 0.98

Flt Protected 0.97 1.00 1.00 1.00

Satd. Flow (prot) 1595 1673 1425 1644

Flt Permitted 0.81 0.98 1.00 0.96

Satd. Flow (perm) 1329 1643 1425 1591

Peak-hour factor, PHF 0.92 0.92 0.92 0.67 0.70 0.63 0.38 0.96 0.68 0.50 0.78 0.55

Adj. Flow (vph) 0 0 0 221 80 48 8 165 262 32 288 40

RTOR Reduction (vph) 0 0 0 0 12 0 0 0 151 0 9 0

Lane Group Flow (vph) 0 0 0 0 337 0 0 173 111 0 351 0

Turn Type Perm NA Perm NA Perm Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 17.9 21.1 21.1 21.1

Effective Green, g (s) 17.9 21.1 21.1 21.1

Actuated g/C Ratio 0.36 0.42 0.42 0.42

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 475 693 601 671

v/s Ratio Prot

v/s Ratio Perm c0.25 0.11 0.08 c0.22

v/c Ratio 0.71 0.25 0.18 0.52

Uniform Delay, d1 13.8 9.3 9.1 10.7

Progression Factor 1.00 0.91 2.30 1.00

Incremental Delay, d2 4.8 0.7 0.6 2.9

Delay (s) 18.6 9.2 21.3 13.6

Level of Service B A C B

Approach Delay (s) 0.0 18.6 16.5 13.6

Approach LOS A B B B

Intersection Summary

HCM 2000 Control Delay 16.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 256 89 276 322 110 311

Future Volume (vph) 256 89 276 322 110 311

Turn Type NA Perm pm+pt NA Prot Perm

Protected Phases 2 1 6 4

Permitted Phases 2 6 4

Detector Phase 2 2 1 6 4 4

Switch Phase

Minimum Initial (s) 5.0 5.0 3.0 5.0 3.0 3.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 29.0 29.0 21.0 50.0 20.0 20.0

Total Split (%) 41.4% 41.4% 30.0% 71.4% 28.6% 28.6%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min C-Min None C-Min None None

Act Effct Green (s) 32.4 32.4 49.1 49.1 10.9 10.9

Actuated g/C Ratio 0.46 0.46 0.70 0.70 0.16 0.16

v/c Ratio 0.37 0.18 0.54 0.32 0.53 0.64

Control Delay 11.0 1.8 7.5 4.7 33.4 9.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.0 1.8 7.5 4.7 33.4 9.3

LOS B A A A C A

Approach Delay 8.2 6.1 16.4

Approach LOS A A B

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 67 (96%), Referenced to phase 2:EBT and 6:WBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 9.5 Intersection LOS: A

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     53: Bernard Ave & Tusculum Blvd Bus 11E
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 256 89 276 322 110 311

Future Volume (vph) 256 89 276 322 110 311

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1863 1583 1770 1863 1770 1583

Flt Permitted 1.00 1.00 0.44 1.00 0.95 1.00

Satd. Flow (perm) 1863 1583 826 1863 1770 1583

Peak-hour factor, PHF 0.80 0.62 0.70 0.77 0.76 0.90

Adj. Flow (vph) 320 144 394 418 145 346

RTOR Reduction (vph) 0 77 0 0 0 292

Lane Group Flow (vph) 320 67 394 418 145 54

Turn Type NA Perm pm+pt NA Prot Perm

Protected Phases 2 1 6 4

Permitted Phases 2 6 4

Actuated Green, G (s) 32.4 32.4 49.1 49.1 10.9 10.9

Effective Green, g (s) 32.4 32.4 49.1 49.1 10.9 10.9

Actuated g/C Ratio 0.46 0.46 0.70 0.70 0.16 0.16

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 862 732 737 1306 275 246

v/s Ratio Prot 0.17 c0.09 0.22 c0.08

v/s Ratio Perm 0.04 c0.29 0.03

v/c Ratio 0.37 0.09 0.53 0.32 0.53 0.22

Uniform Delay, d1 12.2 10.5 4.8 4.0 27.2 25.8

Progression Factor 0.68 0.42 1.10 0.89 1.00 1.00

Incremental Delay, d2 1.2 0.2 0.6 0.5 1.8 0.5

Delay (s) 9.5 4.6 5.9 4.1 29.0 26.3

Level of Service A A A A C C

Approach Delay (s) 8.0 5.0 27.1

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 11.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 47.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 99 376 14 224 205 78 72 65

Future Volume (vph) 99 376 14 224 205 78 72 65

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 1 6 2 4 8

Permitted Phases 6 2 4 8

Detector Phase 1 6 2 2 4 4 8 8

Switch Phase

Minimum Initial (s) 8.0 19.0 19.0 19.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 25.0 25.0 25.0 15.0 15.0 15.0 15.0

Total Split (s) 15.0 41.0 26.0 26.0 29.0 29.0 29.0 29.0

Total Split (%) 21.4% 58.6% 37.1% 37.1% 41.4% 41.4% 41.4% 41.4%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None C-Max C-Max C-Max None None None None

Act Effct Green (s) 37.7 37.7 26.1 26.1 20.3 20.3 20.3 20.3

Actuated g/C Ratio 0.54 0.54 0.37 0.37 0.29 0.29 0.29 0.29

v/c Ratio 0.23 0.43 0.05 0.46 0.84 0.24 0.35 0.34

Control Delay 6.8 8.3 18.6 21.8 45.1 15.9 21.7 12.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.8 8.3 18.6 21.8 45.1 15.9 21.7 12.9

LOS A A B C D B C B

Approach Delay 8.0 21.6 36.1 16.5

Approach LOS A C D B

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 67 (96%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 19.7 Intersection LOS: B

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     55: Old Tusculum Rd/Justis Drive & Tusculum Blvd Bus 11E/Tusculum Blvd
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 99 376 8 14 224 19 205 78 17 72 65 54

Future Volume (vph) 99 376 8 14 224 19 205 78 17 72 65 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 1.00 0.97 1.00 0.93

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1855 1770 1838 1770 1802 1770 1726

Flt Permitted 0.39 1.00 0.51 1.00 0.64 1.00 0.67 1.00

Satd. Flow (perm) 724 1855 951 1838 1191 1802 1257 1726

Peak-hour factor, PHF 0.85 0.89 0.67 0.88 0.77 0.68 0.71 0.78 0.61 0.56 0.68 0.59

Adj. Flow (vph) 116 422 12 16 291 28 289 100 28 129 96 92

RTOR Reduction (vph) 0 1 0 0 5 0 0 15 0 0 52 0

Lane Group Flow (vph) 116 433 0 16 314 0 289 113 0 129 136 0

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 1 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 37.7 37.7 24.9 24.9 20.3 20.3 20.3 20.3

Effective Green, g (s) 37.7 37.7 24.9 24.9 20.3 20.3 20.3 20.3

Actuated g/C Ratio 0.54 0.54 0.36 0.36 0.29 0.29 0.29 0.29

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 491 999 338 653 345 522 364 500

v/s Ratio Prot 0.02 c0.23 c0.17 0.06 0.08

v/s Ratio Perm 0.10 0.02 c0.24 0.10

v/c Ratio 0.24 0.43 0.05 0.48 0.84 0.22 0.35 0.27

Uniform Delay, d1 8.7 9.7 14.8 17.5 23.3 18.8 19.7 19.2

Progression Factor 0.65 0.66 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 1.2 0.3 2.5 16.1 0.2 0.6 0.3

Delay (s) 5.9 7.6 15.0 20.1 39.4 19.0 20.3 19.5

Level of Service A A B C D B C B

Approach Delay (s) 7.2 19.8 33.1 19.8

Approach LOS A B C B

Intersection Summary

HCM 2000 Control Delay 19.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 8 908 14 4 833 2 1 0 1 1

Future Volume (vph) 8 908 14 4 833 2 1 0 1 1

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+pt NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 6 2 2 4 8

Detector Phase 1 6 6 5 2 2 7 4 3 8

Switch Phase

Minimum Initial (s) 6.0 20.0 20.0 6.0 20.0 20.0 6.0 6.0 6.0 6.0

Minimum Split (s) 15.0 26.0 26.0 15.0 26.0 26.0 15.0 12.0 15.0 15.0

Total Split (s) 15.0 50.0 50.0 15.0 50.0 50.0 15.0 15.0 15.0 15.0

Total Split (%) 15.8% 52.6% 52.6% 15.8% 52.6% 52.6% 15.8% 15.8% 15.8% 15.8%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Min C-Min None C-Min C-Min None Max None Max

Act Effct Green (s) 45.5 43.7 43.7 44.0 41.1 41.1 36.8 34.6 36.0 34.8

Actuated g/C Ratio 0.48 0.46 0.46 0.46 0.43 0.43 0.39 0.36 0.38 0.37

v/c Ratio 0.11 0.61 0.02 0.04 0.63 0.01 0.01 0.01 0.01 0.02

Control Delay 11.4 21.0 0.1 3.8 11.1 0.0 22.0 0.0 22.0 18.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.4 21.0 0.1 3.8 11.1 0.0 22.0 0.0 22.0 18.8

LOS B C A A B A C A C B

Approach Delay 20.4 11.0 7.3 19.6

Approach LOS C B A B

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 88 (93%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 15.8 Intersection LOS: B

Intersection Capacity Utilization 41.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     57: Greeneville Commons/Staples & Andrew Johnson Hwy US 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 8 908 14 4 833 2 1 0 3 1 1 4

Future Volume (vph) 8 908 14 4 833 2 1 0 3 1 1 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.90

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1583 1770 1676

Flt Permitted 0.13 1.00 1.00 0.14 1.00 1.00 0.75 1.00 0.73 1.00

Satd. Flow (perm) 241 3539 1583 252 3539 1583 1397 1583 1362 1676

Peak-hour factor, PHF 0.33 0.91 0.70 0.50 0.87 0.50 0.25 0.25 0.38 0.25 0.25 0.50

Adj. Flow (vph) 24 998 20 8 957 4 4 0 8 4 4 8

RTOR Reduction (vph) 0 0 13 0 0 3 0 5 0 0 5 0

Lane Group Flow (vph) 24 998 7 8 957 1 4 3 0 4 7 0

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+pt NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 6 2 2 4 8

Actuated Green, G (s) 37.2 34.5 34.5 34.2 33.0 33.0 35.8 34.6 36.8 35.6

Effective Green, g (s) 37.2 34.5 34.5 34.2 33.0 33.0 35.8 34.6 36.8 35.6

Actuated g/C Ratio 0.39 0.36 0.36 0.36 0.35 0.35 0.38 0.36 0.39 0.37

Clearance Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 137 1285 574 109 1229 549 531 576 532 628

v/s Ratio Prot c0.00 c0.28 0.00 0.27 c0.00 0.00 0.00 c0.00

v/s Ratio Perm 0.06 0.00 0.03 0.00 0.00 0.00

v/c Ratio 0.18 0.78 0.01 0.07 0.78 0.00 0.01 0.01 0.01 0.01

Uniform Delay, d1 19.9 26.8 19.4 21.2 27.7 20.2 18.5 19.2 17.9 18.6

Progression Factor 1.00 1.00 1.00 0.37 0.45 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 4.7 0.0 0.3 4.4 0.0 0.0 0.0 0.0 0.0

Delay (s) 20.5 31.5 19.4 8.0 16.7 20.3 18.5 19.3 17.9 18.7

Level of Service C C B A B C B B B B

Approach Delay (s) 31.0 16.7 19.0 18.5

Approach LOS C B B B

Intersection Summary

HCM 2000 Control Delay 24.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 23.5

Intersection Capacity Utilization 41.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBT NBT SBT

Lane Configurations

Traffic Volume (vph) 20 23 366 237

Future Volume (vph) 20 23 366 237

Turn Type NA NA NA NA

Protected Phases 4 8 2 6

Permitted Phases

Detector Phase 4 8 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 15.0 15.0

Minimum Split (s) 20.0 20.0 27.5 27.5

Total Split (s) 26.0 26.0 74.0 74.0

Total Split (%) 26.0% 26.0% 74.0% 74.0%

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None C-Min C-Min

Act Effct Green (s) 10.0 10.0 82.8 82.8

Actuated g/C Ratio 0.10 0.10 0.83 0.83

v/c Ratio 0.30 0.41 0.39 0.26

Control Delay 46.4 50.2 3.8 2.2

Queue Delay 0.0 0.0 0.3 0.2

Total Delay 46.4 50.2 4.2 2.5

LOS D D A A

Approach Delay 46.4 50.2 4.2 2.5

Approach LOS D D A A

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 18 (18%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.41

Intersection Signal Delay: 8.7 Intersection LOS: A

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     61: Main St Bus 11E & Depot St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 20 7 0 23 10 0 366 10 0 237 22

Future Volume (vph) 0 20 7 0 23 10 0 366 10 0 237 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.96 0.96 1.00 0.99

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1453 1455 1502 1488

Flt Permitted 1.00 1.00 1.00 1.00

Satd. Flow (perm) 1453 1455 1502 1488

Peak-hour factor, PHF 0.25 0.62 0.58 0.25 0.52 0.62 0.25 0.78 0.62 0.25 0.83 0.69

Adj. Flow (vph) 0 32 12 0 44 16 0 469 16 0 286 32

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 44 0 0 60 0 0 485 0 0 318 0

Parking  (#/hr) 0 0 0 0 0 0 0 0

Turn Type NA NA NA NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 8.4 8.4 80.6 80.6

Effective Green, g (s) 8.4 8.4 80.6 80.6

Actuated g/C Ratio 0.08 0.08 0.81 0.81

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 122 122 1210 1199

v/s Ratio Prot 0.03 c0.04 c0.32 0.21

v/s Ratio Perm

v/c Ratio 0.36 0.49 0.40 0.27

Uniform Delay, d1 43.3 43.8 2.8 2.4

Progression Factor 1.00 1.00 0.89 0.61

Incremental Delay, d2 1.8 3.1 0.9 0.5

Delay (s) 45.1 46.9 3.4 2.0

Level of Service D D A A

Approach Delay (s) 45.1 46.9 3.4 2.0

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 154 5 108 2 38 10 30 61

Future Volume (vph) 35 154 5 108 2 38 10 30 61

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4 4

Detector Phase 2 2 6 6 8 8 4 4 4

Switch Phase

Minimum Initial (s) 20.0 20.0 20.0 20.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 25.5 25.5 25.5 25.5 15.0 15.0 15.0 15.0 15.0

Total Split (s) 31.0 31.0 31.0 31.0 19.0 19.0 19.0 19.0 19.0

Total Split (%) 62.0% 62.0% 62.0% 62.0% 38.0% 38.0% 38.0% 38.0% 38.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Min C-Min C-Min C-Min None None None None None

Act Effct Green (s) 34.5 34.5 34.5 34.5 7.9 7.9 7.9

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.16 0.16 0.16

v/c Ratio 0.07 0.16 0.02 0.13 0.27 0.30 0.24

Control Delay 3.9 3.8 2.8 2.7 18.9 21.6 8.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.9 3.8 2.8 2.7 18.9 21.6 8.0

LOS A A A A B C A

Approach Delay 3.8 2.7 18.9 14.8

Approach LOS A A B B

Intersection Summary

Cycle Length: 50

Actuated Cycle Length: 50

Offset: 2 (4%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.30

Intersection Signal Delay: 7.7 Intersection LOS: A

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     63: Irish St & Summer St Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 154 7 5 108 15 2 38 6 10 30 61

Future Volume (vph) 35 154 7 5 108 15 2 38 6 10 30 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.98 1.00

Satd. Flow (prot) 1593 1660 1593 1636 1640 1647 1425

Flt Permitted 0.66 1.00 0.64 1.00 0.95 0.86 1.00

Satd. Flow (perm) 1111 1660 1072 1636 1562 1434 1425

Peak-hour factor, PHF 0.62 0.88 0.58 0.42 0.87 0.62 0.25 0.73 0.75 0.42 0.68 0.90

Adj. Flow (vph) 56 175 12 12 124 24 8 52 8 24 44 68

RTOR Reduction (vph) 0 4 0 0 8 0 0 7 0 0 0 59

Lane Group Flow (vph) 56 183 0 12 140 0 0 61 0 0 68 9

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4 4

Actuated Green, G (s) 32.3 32.3 32.3 32.3 6.7 6.7 6.7

Effective Green, g (s) 32.3 32.3 32.3 32.3 6.7 6.7 6.7

Actuated g/C Ratio 0.65 0.65 0.65 0.65 0.13 0.13 0.13

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 717 1072 692 1056 209 192 190

v/s Ratio Prot c0.11 0.09

v/s Ratio Perm 0.05 0.01 0.04 c0.05 0.01

v/c Ratio 0.08 0.17 0.02 0.13 0.29 0.35 0.05

Uniform Delay, d1 3.3 3.5 3.2 3.4 19.5 19.7 18.9

Progression Factor 0.82 0.80 0.62 0.69 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.3 0.8 1.1 0.1

Delay (s) 2.9 3.2 2.0 2.6 20.3 20.8 19.0

Level of Service A A A A C C B

Approach Delay (s) 3.1 2.6 20.3 19.9

Approach LOS A A C B

Intersection Summary

HCM 2000 Control Delay 8.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.20

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 16 176 5 133 15 25 3 15

Future Volume (vph) 16 176 5 133 15 25 3 15

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Detector Phase 2 2 6 6 8 8 4 4

Switch Phase

Minimum Initial (s) 20.0 20.0 20.0 20.0 6.0 6.0 6.0 6.0

Minimum Split (s) 25.5 25.5 25.5 25.5 15.0 15.0 15.0 15.0

Total Split (s) 33.0 33.0 33.0 33.0 17.0 17.0 17.0 17.0

Total Split (%) 66.0% 66.0% 66.0% 66.0% 34.0% 34.0% 34.0% 34.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Min C-Min C-Min C-Min None None None None

Act Effct Green (s) 38.6 38.6 7.2 7.2 7.2 7.2

Actuated g/C Ratio 0.77 0.77 0.14 0.14 0.14 0.14

v/c Ratio 0.21 0.15 0.10 0.26 0.04 0.25

Control Delay 4.0 2.7 18.9 15.8 18.0 13.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.0 2.7 18.9 15.8 18.0 13.5

LOS A A B B B B

Approach Delay 4.0 2.7 16.6 14.0

Approach LOS A A B B

Intersection Summary

Cycle Length: 50

Actuated Cycle Length: 50

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.26

Intersection Signal Delay: 6.6 Intersection LOS: A

Intersection Capacity Utilization 35.2% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     65: Cutler St & Summer St Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 16 176 9 5 133 5 15 25 13 3 15 18

Future Volume (vph) 16 176 9 5 133 5 15 25 13 3 15 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.99 1.00 0.94 1.00 0.92

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1660 1661 1593 1582 1593 1535

Flt Permitted 0.98 0.98 0.83 1.00 0.83 1.00

Satd. Flow (perm) 1627 1633 1397 1582 1397 1535

Peak-hour factor, PHF 0.80 0.77 0.75 0.42 0.81 0.63 0.75 0.62 0.54 0.38 0.54 0.50

Adj. Flow (vph) 20 229 12 12 164 8 20 40 24 8 28 36

RTOR Reduction (vph) 0 3 0 0 2 0 0 22 0 0 33 0

Lane Group Flow (vph) 0 258 0 0 182 0 20 42 0 8 31 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 34.2 34.2 4.8 4.8 4.8 4.8

Effective Green, g (s) 34.2 34.2 4.8 4.8 4.8 4.8

Actuated g/C Ratio 0.68 0.68 0.10 0.10 0.10 0.10

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1112 1116 134 151 134 147

v/s Ratio Prot c0.03 0.02

v/s Ratio Perm c0.16 0.11 0.01 0.01

v/c Ratio 0.23 0.16 0.15 0.28 0.06 0.21

Uniform Delay, d1 3.0 2.8 20.7 21.0 20.5 20.9

Progression Factor 1.00 0.79 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.3 0.5 1.0 0.2 0.7

Delay (s) 3.5 2.5 21.2 22.0 20.7 21.6

Level of Service A A C C C C

Approach Delay (s) 3.5 2.5 21.8 21.5

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 35.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 213 224 16 68 85 29 51 432 214 30 351 140

Future Volume (vph) 213 224 16 68 85 29 51 432 214 30 351 140

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 2 6 6 4 4 8 8

Detector Phase 5 2 2 1 6 6 7 4 4 3 8 8

Switch Phase

Minimum Initial (s) 7.0 20.0 20.0 10.0 20.0 20.0 7.0 10.0 10.0 7.0 10.0 10.0

Minimum Split (s) 15.0 26.0 26.0 15.5 26.0 26.0 15.0 15.5 15.5 15.0 15.5 15.5

Total Split (s) 18.0 29.0 29.0 16.0 27.0 27.0 15.0 50.0 50.0 15.0 50.0 50.0

Total Split (%) 16.4% 26.4% 26.4% 14.5% 24.5% 24.5% 13.6% 45.5% 45.5% 13.6% 45.5% 45.5%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 2.0 2.0 1.5 2.0 2.0 1.0 1.5 1.5 1.0 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 6.0 6.0 5.5 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Max Max None None None None C-Max C-Max None C-Max C-Max

Act Effct Green (s) 37.9 26.5 26.5 27.3 20.8 20.8 57.4 52.2 52.2 55.6 49.4 49.4

Actuated g/C Ratio 0.34 0.24 0.24 0.25 0.19 0.19 0.52 0.47 0.47 0.51 0.45 0.45

v/c Ratio 0.49 0.54 0.04 0.22 0.26 0.08 0.12 0.53 0.27 0.08 0.46 0.19

Control Delay 30.1 43.3 0.1 26.4 40.3 0.4 8.3 12.5 1.1 12.3 24.2 5.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 30.1 43.3 0.1 26.4 40.3 0.4 8.3 12.5 1.1 12.3 24.2 5.2

LOS C D A C D A A B A B C A

Approach Delay 35.6 28.6 8.7 18.4

Approach LOS D C A B

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 43 (39%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 19.9 Intersection LOS: B

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     69: Ashville Hwy SR 70/SR 70 & Main St US 321
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 213 224 16 68 85 29 51 432 214 30 351 140

Future Volume (vph) 213 224 16 68 85 29 51 432 214 30 351 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 6.0 6.0 5.5 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 0.54 1.00 1.00 0.61 1.00 1.00 0.39 1.00 1.00 0.34 1.00 1.00

Satd. Flow (perm) 1001 1863 1583 1132 1863 1583 728 1863 1583 642 1863 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 232 243 17 74 92 32 55 470 233 33 382 152

RTOR Reduction (vph) 0 0 13 0 0 27 0 0 129 0 0 77

Lane Group Flow (vph) 232 243 4 74 92 5 55 470 104 33 382 75

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 2 6 6 4 4 8 8

Actuated Green, G (s) 40.2 26.6 26.6 24.9 16.8 16.8 55.1 49.0 49.0 51.5 47.2 47.2

Effective Green, g (s) 40.2 26.6 26.6 24.9 16.8 16.8 55.1 49.0 49.0 51.5 47.2 47.2

Actuated g/C Ratio 0.37 0.24 0.24 0.23 0.15 0.15 0.50 0.45 0.45 0.47 0.43 0.43

Clearance Time (s) 5.0 6.0 6.0 5.5 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 494 450 382 303 284 241 422 829 705 344 799 679

v/s Ratio Prot c0.08 c0.13 0.02 0.05 c0.01 c0.25 0.00 0.21

v/s Ratio Perm 0.09 0.00 0.04 0.00 0.06 0.07 0.04 0.05

v/c Ratio 0.47 0.54 0.01 0.24 0.32 0.02 0.13 0.57 0.15 0.10 0.48 0.11

Uniform Delay, d1 25.6 36.4 31.7 34.4 41.5 39.6 15.0 22.6 18.1 16.8 22.6 18.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.66 0.50 0.24 1.00 1.00 1.00

Incremental Delay, d2 0.7 4.6 0.1 0.4 0.7 0.0 0.1 1.6 0.2 0.1 2.0 0.3

Delay (s) 26.3 41.0 31.7 34.8 42.2 39.6 10.0 13.0 4.7 16.9 24.6 19.2

Level of Service C D C C D D B B A B C B

Approach Delay (s) 33.7 39.0 10.2 22.7

Approach LOS C D B C

Intersection Summary

HCM 2000 Control Delay 22.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT NET SWT SWR

Lane Configurations

Traffic Volume (vph) 4 524 152 97 285 68 28 153

Future Volume (vph) 4 524 152 97 285 68 28 153

Turn Type Perm NA Perm pm+pt NA NA NA Perm

Protected Phases 6 5 2 4 3

Permitted Phases 6 6 2 3

Detector Phase 6 6 6 5 2 4 3 3

Switch Phase

Minimum Initial (s) 25.0 25.0 25.0 15.0 25.0 15.0 15.0 15.0

Minimum Split (s) 31.0 31.0 31.0 21.0 31.0 21.0 21.0 21.0

Total Split (s) 47.0 47.0 47.0 21.0 68.0 21.0 21.0 21.0

Total Split (%) 42.7% 42.7% 42.7% 19.1% 61.8% 19.1% 19.1% 19.1%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lag Lead Lag Lead Lead

Lead-Lag Optimize?

Recall Mode C-Max C-Max C-Max None C-Max Max None None

Act Effct Green (s) 41.0 41.0 41.0 62.0 62.0 15.0 15.0 15.0

Actuated g/C Ratio 0.37 0.37 0.37 0.56 0.56 0.14 0.14 0.14

v/c Ratio 0.02 0.86 0.32 0.36 0.35 0.79 0.83 0.70

Control Delay 22.2 45.7 4.3 6.7 4.8 68.1 74.2 23.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.2 45.7 4.3 6.7 4.8 68.1 74.2 23.3

LOS C D A A A E E C

Approach Delay 33.8 5.3 68.1 44.8

Approach LOS C A E D

Intersection Summary

Cycle Length: 110

Actuated Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 32.9 Intersection LOS: C

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     70: Vann Rd & Ashville Hwy SR 70
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 4 524 152 97 285 17 53 68 8 116 28 153

Future Volume (vph) 4 524 152 97 285 17 53 68 8 116 28 153

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.99 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1844 1804 1791 1583

Flt Permitted 0.54 1.00 1.00 0.12 1.00 0.98 0.96 1.00

Satd. Flow (perm) 1015 1863 1583 225 1844 1804 1791 1583

Peak-hour factor, PHF 0.50 0.88 0.64 0.81 0.84 0.71 0.74 0.65 0.40 0.71 0.70 0.55

Adj. Flow (vph) 8 595 238 120 339 24 72 105 20 163 40 278

RTOR Reduction (vph) 0 0 149 0 2 0 0 3 0 0 0 180

Lane Group Flow (vph) 8 595 89 120 361 0 0 194 0 0 203 98

Turn Type Perm NA Perm pm+pt NA Split NA Split NA Perm

Protected Phases 6 5 2 4 4 3 3

Permitted Phases 6 6 2 3

Actuated Green, G (s) 41.0 41.0 41.0 62.0 62.0 15.0 15.0 15.0

Effective Green, g (s) 41.0 41.0 41.0 62.0 62.0 15.0 15.0 15.0

Actuated g/C Ratio 0.37 0.37 0.37 0.56 0.56 0.14 0.14 0.14

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 378 694 590 337 1039 246 244 215

v/s Ratio Prot c0.32 0.05 c0.20 c0.11 c0.11

v/s Ratio Perm 0.01 0.06 0.15 0.06

v/c Ratio 0.02 0.86 0.15 0.36 0.35 0.79 0.83 0.46

Uniform Delay, d1 21.8 31.8 22.9 17.4 13.0 46.0 46.3 43.8

Progression Factor 1.00 1.00 1.00 0.35 0.30 1.00 1.00 1.00

Incremental Delay, d2 0.1 13.0 0.5 0.6 0.9 22.0 20.8 1.5

Delay (s) 21.9 44.8 23.5 6.7 4.7 67.9 67.1 45.3

Level of Service C D C A A E E D

Approach Delay (s) 38.5 5.2 67.9 54.5

Approach LOS D A E D

Intersection Summary

HCM 2000 Control Delay 37.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 71.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



Timings

79: Frontage Road/Walmart Access & Andrew Johnson Hwy US 11E 10/13/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized AM Peak Hour Synchro 10 Report

CDMS Page 59

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 29 607 11 963 90 2 5 30 1

Future Volume (vph) 29 607 11 963 90 2 5 30 1

Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm NA

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 2 8 4

Detector Phase 1 6 5 2 2 8 8 4 4

Switch Phase

Minimum Initial (s) 6.0 15.0 6.0 15.0 15.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 22.5 15.0 22.5 22.5 15.0 15.0 15.0 15.0

Total Split (s) 15.0 63.0 15.0 63.0 63.0 17.0 17.0 17.0 17.0

Total Split (%) 15.8% 66.3% 15.8% 66.3% 66.3% 17.9% 17.9% 17.9% 17.9%

Yellow Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None C-Min None C-Min C-Min None None None None

Act Effct Green (s) 75.1 72.8 73.6 70.3 70.3 9.2 9.2 9.2 9.2

Actuated g/C Ratio 0.79 0.77 0.77 0.74 0.74 0.10 0.10 0.10 0.10

v/c Ratio 0.11 0.28 0.03 0.48 0.09 0.03 0.14 0.33 0.25

Control Delay 1.1 1.1 2.9 8.1 1.7 38.0 27.4 46.4 16.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1.1 1.1 2.9 8.1 1.7 38.0 27.4 46.4 16.8

LOS A A A A A D C D B

Approach Delay 1.1 7.5 28.9 30.9

Approach LOS A A C C

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 41 (43%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay: 6.5 Intersection LOS: A

Intersection Capacity Utilization 45.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     79: Frontage Road/Walmart Access & Andrew Johnson Hwy US 11E



HCM Signalized Intersection Capacity Analysis

79: Frontage Road/Walmart Access & Andrew Johnson Hwy US 11E 10/13/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized AM Peak Hour Synchro 10 Report

CDMS Page 60

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 29 607 0 11 963 90 2 5 6 30 1 28

Future Volume (vph) 29 607 0 11 963 90 2 5 6 30 1 28

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.93 1.00 0.86

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 1770 3539 1583 1770 1723 1770 1607

Flt Permitted 0.18 1.00 0.36 1.00 1.00 0.73 1.00 0.74 1.00

Satd. Flow (perm) 342 3539 669 3539 1583 1352 1723 1381 1607

Peak-hour factor, PHF 0.72 0.79 0.92 0.69 0.77 0.83 0.50 0.42 0.50 0.68 0.25 0.64

Adj. Flow (vph) 40 768 0 16 1251 108 4 12 12 44 4 44

RTOR Reduction (vph) 0 0 0 0 0 33 0 11 0 0 40 0

Lane Group Flow (vph) 40 768 0 16 1251 75 4 13 0 44 8 0

Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm NA

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 70.8 67.0 68.0 65.6 65.6 7.6 7.6 7.6 7.6

Effective Green, g (s) 70.8 67.0 68.0 65.6 65.6 7.6 7.6 7.6 7.6

Actuated g/C Ratio 0.75 0.71 0.72 0.69 0.69 0.08 0.08 0.08 0.08

Clearance Time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 312 2495 506 2443 1093 108 137 110 128

v/s Ratio Prot c0.01 0.22 0.00 c0.35 0.01 0.00

v/s Ratio Perm 0.09 0.02 0.05 0.00 c0.03

v/c Ratio 0.13 0.31 0.03 0.51 0.07 0.04 0.09 0.40 0.06

Uniform Delay, d1 4.0 5.3 3.9 7.0 4.8 40.3 40.5 41.5 40.4

Progression Factor 0.19 0.17 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.0 0.8 0.1 0.1 0.3 2.4 0.2

Delay (s) 0.9 1.2 3.9 7.8 4.9 40.5 40.8 43.9 40.6

Level of Service A A A A A D D D D

Approach Delay (s) 1.2 7.5 40.8 42.2

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 7.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 45.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR Ø3 Ø5

Lane Configurations

Traffic Volume (vph) 26 898 843 6 3

Future Volume (vph) 26 898 843 6 3

Turn Type pm+pt NA NA Prot Prot

Protected Phases 1 6 2 4 4 3 5

Permitted Phases 6

Detector Phase 1 6 2 4 4

Switch Phase

Minimum Initial (s) 6.0 17.5 17.5 6.0 6.0 6.0 6.0

Minimum Split (s) 15.0 25.0 25.0 20.0 20.0 20.0 15.0

Total Split (s) 15.0 40.0 40.0 20.0 20.0 20.0 15.0

Total Split (%) 15.8% 42.1% 42.1% 21.1% 21.1% 21% 16%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 3.0 3.0 5.0 5.0 5.0 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 7.5 7.5 9.0 9.0

Lead/Lag Lead Lag Lag Lag Lag Lead Lead

Lead-Lag Optimize?

Recall Mode None C-Max C-Max None None None None

Act Effct Green (s) 60.8 53.5 56.8 6.2 6.2

Actuated g/C Ratio 0.64 0.56 0.60 0.07 0.07

v/c Ratio 0.11 0.33 0.49 0.05 0.07

Control Delay 2.9 3.3 3.5 42.2 24.7

Queue Delay 0.0 0.0 0.1 0.0 0.0

Total Delay 2.9 3.3 3.5 42.2 24.7

LOS A A A D C

Approach Delay 3.3 3.5 35.2

Approach LOS A A D

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 93 (98%), Referenced to phase 2:WBTL and 6:EBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 3.7 Intersection LOS: A

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     105: Andrew Johnson Hwy US 11E & Bob Smith Blvd
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 26 898 843 16 6 3

Future Volume (vph) 26 898 843 16 6 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 7.5 7.5 9.0 9.0

Lane Util. Factor 1.00 0.91 0.95 0.97 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 5085 3521 3433 1583

Flt Permitted 0.21 1.00 1.00 0.95 1.00

Satd. Flow (perm) 400 5085 3521 3433 1583

Peak-hour factor, PHF 0.65 0.94 0.84 0.44 0.50 0.38

Adj. Flow (vph) 40 955 1004 36 12 8

RTOR Reduction (vph) 0 0 2 0 0 8

Lane Group Flow (vph) 40 955 1038 0 12 0

Turn Type pm+pt NA NA Prot Prot

Protected Phases 1 6 2 4 4

Permitted Phases 6

Actuated Green, G (s) 51.0 46.9 49.1 2.6 2.6

Effective Green, g (s) 51.0 46.9 49.1 2.6 2.6

Actuated g/C Ratio 0.54 0.49 0.52 0.03 0.03

Clearance Time (s) 5.5 7.5 7.5 9.0 9.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 273 2510 1819 93 43

v/s Ratio Prot c0.01 0.19 c0.29 c0.00 0.00

v/s Ratio Perm 0.07

v/c Ratio 0.15 0.38 0.57 0.13 0.01

Uniform Delay, d1 11.0 15.0 15.7 45.1 44.9

Progression Factor 0.32 0.22 0.19 1.00 1.00

Incremental Delay, d2 0.2 0.4 1.2 0.6 0.0

Delay (s) 3.7 3.6 4.1 45.7 45.0

Level of Service A A A D D

Approach Delay (s) 3.6 4.1 45.4

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 4.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 42.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR

Lane Configurations

Traffic Volume (vph) 25 853 1034 52 13

Future Volume (vph) 25 853 1034 52 13

Turn Type pm+pt NA NA Perm Perm

Protected Phases 1 6 2

Permitted Phases 6 4 4

Detector Phase 1 6 2 4 4

Switch Phase

Minimum Initial (s) 6.0 9.0 20.0 8.0 8.0

Minimum Split (s) 15.0 15.0 26.0 15.0 15.0

Total Split (s) 15.0 76.0 61.0 19.0 19.0

Total Split (%) 15.8% 80.0% 64.2% 20.0% 20.0%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 5.5 5.5

Lead/Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Min C-Min None None

Act Effct Green (s) 75.6 76.3 69.1 11.1 11.1

Actuated g/C Ratio 0.80 0.80 0.73 0.12 0.12

v/c Ratio 0.13 0.34 0.54 0.50 0.08

Control Delay 4.1 4.0 2.2 47.2 17.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 4.1 4.0 2.3 47.2 17.1

LOS A A A D B

Approach Delay 4.0 2.3 43.2

Approach LOS A A D

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 48 (51%), Referenced to phase 2:WBT and 6:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 4.9 Intersection LOS: A

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     107: Andrew Johnson Hwy US 11E & Fairground Rd
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 25 853 1034 49 52 13

Future Volume (vph) 25 853 1034 49 52 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 5.5

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3516 1770 1583

Flt Permitted 0.14 1.00 1.00 0.95 1.00

Satd. Flow (perm) 258 3539 3516 1770 1583

Peak-hour factor, PHF 0.62 0.88 0.78 0.82 0.50 0.81

Adj. Flow (vph) 40 969 1326 60 104 16

RTOR Reduction (vph) 0 0 3 0 0 14

Lane Group Flow (vph) 40 969 1383 0 104 2

Turn Type pm+pt NA NA Perm Perm

Protected Phases 1 6 2

Permitted Phases 6 4 4

Actuated Green, G (s) 74.0 74.0 64.7 9.5 9.5

Effective Green, g (s) 74.0 74.0 64.7 9.5 9.5

Actuated g/C Ratio 0.78 0.78 0.68 0.10 0.10

Clearance Time (s) 5.5 6.0 6.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 261 2756 2394 177 158

v/s Ratio Prot 0.01 c0.27 c0.39

v/s Ratio Perm 0.11 c0.06 0.00

v/c Ratio 0.15 0.35 0.58 0.59 0.01

Uniform Delay, d1 4.8 3.2 8.0 40.9 38.5

Progression Factor 1.00 1.00 0.17 1.00 1.00

Incremental Delay, d2 0.3 0.4 0.9 4.9 0.0

Delay (s) 5.1 3.6 2.3 45.8 38.5

Level of Service A A A D D

Approach Delay (s) 3.6 2.3 44.8

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 4.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 50 838 27 1014 34 2 16 0 41

Future Volume (vph) 50 838 27 1014 34 2 16 0 41

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 8 4 4

Detector Phase 1 6 5 2 8 8 4 4 4

Switch Phase

Minimum Initial (s) 6.0 20.0 6.0 20.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 37.0 15.0 37.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 15.0 61.0 15.0 61.0 19.0 19.0 19.0 19.0 19.0

Total Split (%) 15.8% 64.2% 15.8% 64.2% 20.0% 20.0% 20.0% 20.0% 20.0%

Yellow Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Min None C-Min None None None None None

Act Effct Green (s) 71.7 67.1 71.5 67.0 10.7 10.7 10.7 10.7

Actuated g/C Ratio 0.75 0.71 0.75 0.71 0.11 0.11 0.11 0.11

v/c Ratio 0.19 0.37 0.11 0.52 0.46 0.14 0.16 0.27

Control Delay 3.6 6.3 2.3 5.4 48.5 20.6 39.1 6.6

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.6 6.4 2.3 5.4 48.5 20.6 39.1 6.6

LOS A A A A D C D A

Approach Delay 6.3 5.3 40.7 15.0

Approach LOS A A D B

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 47 (49%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 7.4 Intersection LOS: A

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     108: Haynes Blvd/Lowes Access & Andrew Johnson Hwy US 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 50 838 13 27 1014 7 34 2 12 16 0 41

Future Volume (vph) 50 838 13 27 1014 7 34 2 12 16 0 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.89 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3523 1770 3533 1770 1663 1770 1583

Flt Permitted 0.17 1.00 0.28 1.00 0.74 1.00 0.74 1.00

Satd. Flow (perm) 312 3523 524 3533 1380 1663 1377 1583

Peak-hour factor, PHF 0.78 0.93 0.46 0.52 0.79 0.44 0.47 0.25 0.60 0.65 0.25 0.57

Adj. Flow (vph) 64 901 28 52 1284 16 72 8 20 25 0 72

RTOR Reduction (vph) 0 2 0 0 1 0 0 18 0 0 0 65

Lane Group Flow (vph) 64 927 0 52 1299 0 72 10 0 0 25 7

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 8 4 4

Actuated Green, G (s) 69.1 63.8 68.7 63.6 9.1 9.1 9.1 9.1

Effective Green, g (s) 69.1 63.8 68.7 63.6 9.1 9.1 9.1 9.1

Actuated g/C Ratio 0.73 0.67 0.72 0.67 0.10 0.10 0.10 0.10

Clearance Time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 308 2365 445 2365 132 159 131 151

v/s Ratio Prot c0.01 0.26 0.01 c0.37 0.01

v/s Ratio Perm 0.14 0.08 c0.05 0.02 0.00

v/c Ratio 0.21 0.39 0.12 0.55 0.55 0.06 0.19 0.05

Uniform Delay, d1 4.8 7.0 3.9 8.2 41.0 39.1 39.6 39.0

Progression Factor 0.74 0.76 0.60 0.51 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.5 0.1 0.8 4.5 0.2 0.7 0.1

Delay (s) 3.9 5.7 2.5 4.9 45.5 39.2 40.3 39.1

Level of Service A A A A D D D D

Approach Delay (s) 5.6 4.9 43.8 39.4

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 8.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT SEL SET NWL NWT NWR

Lane Configurations

Traffic Volume (vph) 1 441 118 119 401 7 3 194 9 212

Future Volume (vph) 1 441 118 119 401 7 3 194 9 212

Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA Perm

Protected Phases 2 1 6 8 4

Permitted Phases 2 2 6 8 4 4

Detector Phase 2 2 2 1 6 8 8 4 4 4

Switch Phase

Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 4.0 4.0 5.0 5.0 5.0

Minimum Split (s) 24.5 24.5 24.5 15.0 24.5 15.0 15.0 15.0 15.0 15.0

Total Split (s) 33.0 33.0 33.0 15.0 48.0 22.0 22.0 22.0 22.0 22.0

Total Split (%) 47.1% 47.1% 47.1% 21.4% 68.6% 31.4% 31.4% 31.4% 31.4% 31.4%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min C-Min C-Min None C-Min None None None None None

Act Effct Green (s) 31.3 31.3 31.3 44.0 44.0 17.0 17.0 17.0

Actuated g/C Ratio 0.45 0.45 0.45 0.63 0.63 0.24 0.24 0.24

v/c Ratio 0.01 0.65 0.21 0.37 0.48 0.08 0.82 0.53

Control Delay 12.0 15.9 3.2 8.1 9.0 18.5 47.7 10.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.0 15.9 3.2 8.1 9.0 18.5 47.7 10.1

LOS B B A A A B D B

Approach Delay 12.9 8.8 18.5 28.0

Approach LOS B A B C

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 68 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 15.7 Intersection LOS: B

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     126: Mt Bethal Rd/Mason St & Tusculum Blvd Bus 11E
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Traffic Volume (vph) 1 441 118 119 401 6 7 3 2 194 9 212

Future Volume (vph) 1 441 118 119 401 6 7 3 2 194 9 212

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.98 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.96 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1859 1776 1779 1583

Flt Permitted 0.45 1.00 1.00 0.25 1.00 0.81 0.72 1.00

Satd. Flow (perm) 842 1863 1583 457 1859 1475 1338 1583

Peak-hour factor, PHF 0.25 0.81 0.70 0.74 0.72 0.75 0.44 0.38 0.50 0.77 0.56 0.72

Adj. Flow (vph) 4 544 169 161 557 8 16 8 4 252 16 294

RTOR Reduction (vph) 0 0 90 0 1 0 0 3 0 0 0 171

Lane Group Flow (vph) 4 544 79 161 564 0 0 25 0 0 268 123

Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA Perm

Protected Phases 2 1 6 8 4

Permitted Phases 2 2 6 8 4 4

Actuated Green, G (s) 31.3 31.3 31.3 44.0 44.0 17.0 17.0 17.0

Effective Green, g (s) 31.3 31.3 31.3 44.0 44.0 17.0 17.0 17.0

Actuated g/C Ratio 0.45 0.45 0.45 0.63 0.63 0.24 0.24 0.24

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 376 833 707 441 1168 358 324 384

v/s Ratio Prot c0.29 0.04 c0.30

v/s Ratio Perm 0.00 0.05 0.19 0.02 c0.20 0.08

v/c Ratio 0.01 0.65 0.11 0.37 0.48 0.07 0.83 0.32

Uniform Delay, d1 10.7 15.1 11.3 7.8 6.9 20.4 25.1 21.8

Progression Factor 0.99 0.73 0.92 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 3.6 0.3 0.5 1.4 0.1 15.7 0.5

Delay (s) 10.7 14.7 10.7 8.3 8.4 20.5 40.9 22.2

Level of Service B B B A A C D C

Approach Delay (s) 13.8 8.4 20.5 31.1

Approach LOS B A C C

Intersection Summary

HCM 2000 Control Delay 16.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 5 557 21 472 35 8 17 11

Future Volume (vph) 5 557 21 472 35 8 17 11

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 6 2 4 8

Detector Phase 1 6 5 2 4 4 8 8

Switch Phase

Minimum Initial (s) 7.0 19.0 7.0 19.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 25.0 15.0 25.0 15.0 15.0 15.0 15.0

Total Split (s) 15.0 40.0 15.0 40.0 15.0 15.0 15.0 15.0

Total Split (%) 21.4% 57.1% 21.4% 57.1% 21.4% 21.4% 21.4% 21.4%

Yellow Time (s) 3.5 4.0 3.5 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 2.0 1.0 2.0 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Min None C-Min None None None None

Act Effct Green (s) 52.3 49.2 53.2 51.5 8.6 8.6

Actuated g/C Ratio 0.75 0.70 0.76 0.74 0.12 0.12

v/c Ratio 0.01 0.54 0.05 0.46 0.50 0.27

Control Delay 2.8 10.2 0.9 3.5 21.5 26.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.8 10.2 0.9 3.5 21.5 26.5

LOS A B A A C C

Approach Delay 10.2 3.4 21.5 26.5

Approach LOS B A C C

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 8.7 Intersection LOS: A

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     130: Hope Rd & Tusculum Blvd Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 5 557 13 21 472 5 35 8 50 17 11 7

Future Volume (vph) 5 557 13 21 472 5 35 8 50 17 11 7

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.92 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1770 1855 1770 1859 1689 1764

Flt Permitted 0.37 1.00 0.30 1.00 0.87 0.81

Satd. Flow (perm) 691 1855 552 1859 1497 1467

Peak-hour factor, PHF 0.63 0.82 0.65 0.75 0.76 0.63 0.88 0.67 0.69 0.71 0.69 0.58

Adj. Flow (vph) 8 679 20 28 621 8 40 12 72 24 16 12

RTOR Reduction (vph) 0 1 0 0 0 0 0 65 0 0 11 0

Lane Group Flow (vph) 8 698 0 28 629 0 0 59 0 0 41 0

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 45.6 44.2 48.4 45.6 7.0 7.0

Effective Green, g (s) 45.6 44.2 48.4 45.6 7.0 7.0

Actuated g/C Ratio 0.65 0.63 0.69 0.65 0.10 0.10

Clearance Time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 471 1171 430 1211 149 146

v/s Ratio Prot 0.00 c0.38 c0.00 0.34

v/s Ratio Perm 0.01 0.04 c0.04 0.03

v/c Ratio 0.02 0.60 0.07 0.52 0.40 0.28

Uniform Delay, d1 4.5 7.6 4.4 6.4 29.5 29.2

Progression Factor 1.00 1.00 0.26 0.40 1.00 1.00

Incremental Delay, d2 0.0 2.2 0.1 1.3 1.7 1.1

Delay (s) 4.5 9.9 1.2 3.9 31.3 30.2

Level of Service A A A A C C

Approach Delay (s) 9.8 3.8 31.3 30.2

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR Ø4 Ø6

Lane Configurations

Traffic Volume (vph) 3 140 207 44 26 21

Future Volume (vph) 3 140 207 44 26 21

Turn Type Prot NA NA Perm Prot Perm

Protected Phases 1 5 2 3 4 6

Permitted Phases 2 3

Detector Phase 1 5 2 2 3 3

Switch Phase

Minimum Initial (s) 3.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 20.0 25.0 25.0 25.0 15.0 15.0 15.0 20.0

Total Split (s) 20.0 25.0 25.0 25.0 15.0 15.0 15.0 20.0

Total Split (%) 26.7% 33.3% 33.3% 33.3% 20.0% 20.0% 20% 27%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 5.5 5.0 4.0 4.0 3.5 3.5 5.5 5.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 9.0 8.5 7.5 7.5 7.0 7.0

Lead/Lag Lead Lead Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None None Max Max None None None None

Act Effct Green (s) 6.3 19.5 28.0 28.0 7.0 7.0

Actuated g/C Ratio 0.14 0.42 0.61 0.61 0.15 0.15

v/c Ratio 0.01 0.19 0.10 0.05 0.10 0.09

Control Delay 16.7 6.7 12.4 6.7 24.5 13.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 16.7 6.7 12.4 6.7 24.5 13.3

LOS B A B A C B

Approach Delay 6.9 11.4 19.5

Approach LOS A B B

Intersection Summary

Cycle Length: 75

Actuated Cycle Length: 46.2

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.35

Intersection Signal Delay: 10.8 Intersection LOS: B

Intersection Capacity Utilization 24.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     132: Snapps Ferry Rd & Bohannon Ave
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 3 140 207 44 26 21

Future Volume (vph) 3 140 207 44 26 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 9.0 8.5 7.5 7.5 7.0 7.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 3539 1583 1770 1583

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 1863 3539 1583 1770 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 3 152 225 48 28 23

RTOR Reduction (vph) 0 0 0 30 0 22

Lane Group Flow (vph) 3 152 225 18 28 1

Turn Type Prot NA NA Perm Prot Perm

Protected Phases 1 5 2 3

Permitted Phases 2 3

Actuated Green, G (s) 0.8 15.0 23.6 23.6 2.2 2.2

Effective Green, g (s) 0.8 15.0 23.6 23.6 2.2 2.2

Actuated g/C Ratio 0.01 0.24 0.38 0.38 0.04 0.04

Clearance Time (s) 9.0 8.5 7.5 7.5 7.0 7.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 22 449 1342 600 62 55

v/s Ratio Prot 0.00 c0.08 c0.06 c0.02

v/s Ratio Perm 0.01 0.00

v/c Ratio 0.14 0.34 0.17 0.03 0.45 0.01

Uniform Delay, d1 30.4 19.5 12.8 12.1 29.4 29.0

Progression Factor 0.64 0.41 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.4 0.3 0.1 5.2 0.1

Delay (s) 22.2 8.4 13.1 12.2 34.6 29.1

Level of Service C A B B C C

Approach Delay (s) 8.7 12.9 32.1

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 62.2 Sum of lost time (s) 33.0

Intersection Capacity Utilization 24.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group SEL SET NWL NWT NEL NET SWL SWT

Lane Configurations

Traffic Volume (vph) 6 4 6 1 3 315 18 358

Future Volume (vph) 6 4 6 1 3 315 18 358

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Detector Phase 8 8 4 4 6 6 2 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 25.0 25.0 25.0 25.0

Minimum Split (s) 10.5 10.5 10.5 10.5 29.5 29.5 29.5 29.5

Total Split (s) 17.0 17.0 17.0 17.0 53.0 53.0 53.0 53.0

Total Split (%) 24.3% 24.3% 24.3% 24.3% 75.7% 75.7% 75.7% 75.7%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None None C-Min C-Min C-Min C-Min

Act Effct Green (s) 7.0 7.0 60.0 60.0 60.0 60.0

Actuated g/C Ratio 0.10 0.10 0.86 0.86 0.86 0.86

v/c Ratio 0.15 0.27 0.01 0.27 0.03 0.32

Control Delay 24.1 20.5 2.3 2.5 0.6 0.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 24.1 20.5 2.3 2.5 0.6 0.8

LOS C C A A A A

Approach Delay 24.1 20.5 2.5 0.7

Approach LOS C C A A

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 54 (77%), Referenced to phase 2:SWTL and 6:NETL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.32

Intersection Signal Delay: 2.9 Intersection LOS: A

Intersection Capacity Utilization 33.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     135: Tusculum Blvd Bus 11E & Grove St
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 6 4 4 6 1 20 3 315 4 18 358 9

Future Volume (vph) 6 4 4 6 1 20 3 315 4 18 358 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 0.92 1.00 1.00 1.00 1.00

Flt Protected 0.98 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1750 1688 1770 1855 1770 1856

Flt Permitted 0.87 0.88 0.47 1.00 0.51 1.00

Satd. Flow (perm) 1548 1509 881 1855 958 1856

Peak-hour factor, PHF 0.75 0.50 0.50 0.38 0.25 0.71 0.38 0.76 0.33 0.64 0.73 0.75

Adj. Flow (vph) 8 8 8 16 4 28 8 414 12 28 490 12

RTOR Reduction (vph) 0 7 0 0 26 0 0 1 0 0 1 0

Lane Group Flow (vph) 0 17 0 0 22 0 8 425 0 28 501 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 4.6 4.6 56.4 56.4 56.4 56.4

Effective Green, g (s) 4.6 4.6 56.4 56.4 56.4 56.4

Actuated g/C Ratio 0.07 0.07 0.81 0.81 0.81 0.81

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 101 99 709 1494 771 1495

v/s Ratio Prot 0.23 c0.27

v/s Ratio Perm 0.01 c0.01 0.01 0.03

v/c Ratio 0.16 0.22 0.01 0.28 0.04 0.34

Uniform Delay, d1 30.9 31.0 1.3 1.7 1.4 1.8

Progression Factor 1.00 1.00 1.00 1.00 0.22 0.16

Incremental Delay, d2 0.8 1.1 0.0 0.5 0.1 0.5

Delay (s) 31.6 32.1 1.4 2.2 0.4 0.8

Level of Service C C A A A A

Approach Delay (s) 31.6 32.1 2.2 0.7

Approach LOS C C A A

Intersection Summary

HCM 2000 Control Delay 3.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 33.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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5: Andrew Johnson Hwy US 11E & Rogersville Hwy SR 93 10/14/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized PM Peak Hour Synchro 10 Report

CDMS Page 3

Lane Group EBL EBT WBT SBL SBR Ø5 Ø8

Lane Configurations

Traffic Volume (vph) 123 1232 1387 16 94

Future Volume (vph) 123 1232 1387 16 94

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4 5 8

Permitted Phases 6 4

Detector Phase 1 6 2 4 4

Switch Phase

Minimum Initial (s) 6.0 15.0 15.0 8.5 8.5 6.0 8.5

Minimum Split (s) 15.0 21.0 21.0 15.0 15.0 15.0 15.0

Total Split (s) 18.0 59.0 63.0 24.0 24.0 22.0 24.0

Total Split (%) 17.1% 56.2% 60.0% 22.9% 22.9% 21% 23%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 1.5 1.5 2.5 2.5 2.0 2.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5

Lead/Lag Lead Lag Lag Lead

Lead-Lag Optimize?

Recall Mode None C-Max C-Max None None None None

Act Effct Green (s) 71.3 61.9 64.3 12.8 12.8

Actuated g/C Ratio 0.68 0.59 0.61 0.12 0.12

v/c Ratio 0.56 0.64 0.68 0.11 0.43

Control Delay 24.5 6.5 9.5 40.4 11.5

Queue Delay 0.0 0.1 0.0 0.0 0.0

Total Delay 24.5 6.6 9.5 40.4 11.5

LOS C A A D B

Approach Delay 8.6 9.5 15.9

Approach LOS A A B

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 45 (43%), Referenced to phase 2:WBT and 6:EBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 9.4 Intersection LOS: A

Intersection Capacity Utilization 68.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     5: Andrew Johnson Hwy US 11E & Rogersville Hwy SR 93
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 123 1232 1387 15 16 94

Future Volume (vph) 123 1232 1387 15 16 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.5 6.5

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3528 1770 1583

Flt Permitted 0.12 1.00 1.00 0.95 1.00

Satd. Flow (perm) 216 3539 3528 1770 1583

Peak-hour factor, PHF 0.77 0.93 0.97 0.47 0.67 0.71

Adj. Flow (vph) 160 1325 1430 32 24 132

RTOR Reduction (vph) 0 0 1 0 0 116

Lane Group Flow (vph) 160 1325 1461 0 24 16

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4

Actuated Green, G (s) 71.3 61.9 64.3 12.8 12.8

Effective Green, g (s) 71.3 61.9 64.3 12.8 12.8

Actuated g/C Ratio 0.68 0.59 0.61 0.12 0.12

Clearance Time (s) 6.0 6.0 6.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 285 2086 2160 215 192

v/s Ratio Prot c0.05 0.37 c0.41 c0.01

v/s Ratio Perm 0.33 0.01

v/c Ratio 0.56 0.64 0.68 0.11 0.08

Uniform Delay, d1 10.3 14.1 13.5 41.0 40.9

Progression Factor 1.87 0.34 0.56 1.00 1.00

Incremental Delay, d2 1.9 1.1 1.3 0.2 0.2

Delay (s) 21.3 6.0 8.8 41.3 41.1

Level of Service C A A D D

Approach Delay (s) 7.6 8.8 41.1

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 68.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 130 1067 65 60 1096 33 58 42 53 59 282

Future Volume (vph) 130 1067 65 60 1096 33 58 42 53 59 282

Turn Type Prot NA Perm Prot NA Perm Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 8 4 4

Detector Phase 1 6 6 5 2 2 8 8 4 4 4

Switch Phase

Minimum Initial (s) 6.0 25.0 25.0 6.0 25.0 25.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 31.0 31.0 15.0 31.0 31.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 21.0 58.0 58.0 15.0 52.0 52.0 32.0 32.0 32.0 32.0 32.0

Total Split (%) 20.0% 55.2% 55.2% 14.3% 49.5% 49.5% 30.5% 30.5% 30.5% 30.5% 30.5%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 0.0 0.0 0.0 0.0 0.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None C-Min C-Min None C-Min C-Min None None None None None

Act Effct Green (s) 13.5 61.9 61.9 8.4 54.5 54.5 21.5 21.5 21.5 21.5 21.5

Actuated g/C Ratio 0.13 0.59 0.59 0.08 0.52 0.52 0.20 0.20 0.20 0.20 0.20

v/c Ratio 0.74 0.54 0.10 0.54 0.66 0.05 0.32 0.53 0.48 0.23 0.88

Control Delay 79.3 3.2 0.3 60.1 22.5 0.1 36.5 22.1 45.8 33.9 38.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 79.3 3.2 0.3 60.1 22.5 0.1 36.5 22.1 45.8 33.9 38.5

LOS E A A E C A D C D C D

Approach Delay 12.2 23.9 26.1 38.7

Approach LOS B C C D

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 22.1 Intersection LOS: C

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     6: Burns St/Industrial Rd & Andrew Johnson Hwy US 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 130 1067 65 60 1096 33 58 42 106 53 59 282

Future Volume (vph) 130 1067 65 60 1096 33 58 42 106 53 59 282

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 6.0 6.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1668 1770 1863 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.69 1.00 0.39 1.00 1.00

Satd. Flow (perm) 1770 3539 1583 1770 3539 1583 1286 1668 731 1863 1583

Peak-hour factor, PHF 0.77 0.95 0.68 0.79 0.91 0.82 0.69 0.62 0.68 0.74 0.67 0.65

Adj. Flow (vph) 169 1123 96 76 1204 40 84 68 156 72 88 434

RTOR Reduction (vph) 0 0 29 0 0 19 0 85 0 0 0 172

Lane Group Flow (vph) 169 1123 67 76 1204 21 84 139 0 72 88 262

Turn Type Prot NA Perm Prot NA Perm Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 8 4 4

Actuated Green, G (s) 13.5 60.8 60.8 7.2 54.5 54.5 21.5 21.5 21.5 21.5 21.5

Effective Green, g (s) 13.5 60.8 60.8 7.2 54.5 54.5 21.5 21.5 21.5 21.5 21.5

Actuated g/C Ratio 0.13 0.58 0.58 0.07 0.52 0.52 0.20 0.20 0.20 0.20 0.20

Clearance Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.5 5.0 5.0 2.5 5.0 5.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 227 2049 916 121 1836 821 263 341 149 381 324

v/s Ratio Prot c0.10 0.32 0.04 c0.34 0.08 0.05

v/s Ratio Perm 0.04 0.01 0.07 0.10 c0.17

v/c Ratio 0.74 0.55 0.07 0.63 0.66 0.03 0.32 0.41 0.48 0.23 0.81

Uniform Delay, d1 44.1 13.6 9.7 47.6 18.4 12.3 35.5 36.2 36.8 34.8 39.8

Progression Factor 1.44 0.15 0.02 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.6 0.8 0.1 8.5 1.8 0.1 0.7 0.8 2.5 0.3 13.8

Delay (s) 73.1 2.9 0.3 56.1 20.3 12.4 36.2 37.0 39.3 35.2 53.6

Level of Service E A A E C B D D D D D

Approach Delay (s) 11.3 22.1 36.8 49.1

Approach LOS B C D D

Intersection Summary

HCM 2000 Control Delay 23.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 15.5

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



Timings

8: Justis Drive & Andrew Johnson Hwy US 11E 10/14/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized PM Peak Hour Synchro 10 Report

CDMS Page 7

Lane Group EBT EBR WBL WBT NBL Ø1 Ø4

Lane Configurations

Traffic Volume (vph) 1086 137 77 1076 225

Future Volume (vph) 1086 137 77 1076 225

Turn Type NA Perm pm+pt NA Prot

Protected Phases 6 5 2 3 1 4

Permitted Phases 6 2

Detector Phase 6 6 5 2 3

Switch Phase

Minimum Initial (s) 20.0 20.0 6.0 20.0 6.0 6.0 6.0

Minimum Split (s) 27.5 27.5 15.0 27.5 20.0 15.0 20.0

Total Split (s) 50.0 50.0 15.0 50.0 20.0 15.0 20.0

Total Split (%) 47.6% 47.6% 14.3% 47.6% 19.0% 14% 19%

Yellow Time (s) 4.5 4.5 4.0 4.5 4.0 4.0 4.0

All-Red Time (s) 3.0 3.0 1.5 3.0 5.0 1.5 5.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 7.5 5.5 7.5 9.0

Lead/Lag Lag Lag Lead Lag Lag Lead Lead

Lead-Lag Optimize?

Recall Mode C-Min C-Min None C-Min None None None

Act Effct Green (s) 47.1 47.1 60.8 53.3 14.1

Actuated g/C Ratio 0.45 0.45 0.58 0.51 0.13

v/c Ratio 0.75 0.21 0.48 0.62 0.78

Control Delay 8.3 0.6 26.7 9.7 50.2

Queue Delay 0.0 0.9 0.0 0.1 61.7

Total Delay 8.3 1.5 26.7 9.8 111.9

LOS A A C A F

Approach Delay 7.5 11.3 111.9

Approach LOS A B F

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 28 (27%), Referenced to phase 2:WBTL and 6:EBT, Start of Green

Natural Cycle: 105

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 22.6 Intersection LOS: C

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     8: Justis Drive & Andrew Johnson Hwy US 11E
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 1086 137 77 1076 225 92

Future Volume (vph) 1086 137 77 1076 225 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 7.5 7.5 5.5 7.5 9.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97

Frt 1.00 0.85 1.00 1.00 0.96

Flt Protected 1.00 1.00 0.95 1.00 0.97

Satd. Flow (prot) 3539 1583 1770 3539 3334

Flt Permitted 1.00 1.00 0.10 1.00 0.97

Satd. Flow (perm) 3539 1583 186 3539 3334

Peak-hour factor, PHF 0.91 0.83 0.69 0.96 0.83 0.79

Adj. Flow (vph) 1193 165 112 1121 271 116

RTOR Reduction (vph) 0 94 0 0 47 0

Lane Group Flow (vph) 1193 71 112 1121 340 0

Turn Type NA Perm pm+pt NA Prot

Protected Phases 6 5 2 3

Permitted Phases 6 2

Actuated Green, G (s) 45.3 45.3 57.5 49.3 14.1

Effective Green, g (s) 45.3 45.3 57.5 49.3 14.1

Actuated g/C Ratio 0.43 0.43 0.55 0.47 0.13

Clearance Time (s) 7.5 7.5 5.5 7.5 9.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1526 682 225 1661 447

v/s Ratio Prot c0.34 c0.04 c0.32 c0.10

v/s Ratio Perm 0.04 0.23

v/c Ratio 0.78 0.10 0.50 0.67 0.76

Uniform Delay, d1 25.6 17.8 16.7 21.6 43.8

Progression Factor 0.21 0.03 1.77 0.39 1.00

Incremental Delay, d2 3.4 0.3 1.4 1.8 7.5

Delay (s) 8.7 0.9 30.8 10.3 51.3

Level of Service A A C B D

Approach Delay (s) 7.7 12.1 51.3

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



Timings

11: Andrew Johnson Hwy US 11E & Erwin Hwy/Crockett Crossing 10/14/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized PM Peak Hour Synchro 10 Report

CDMS Page 9

Lane Group SEL SET SER NWL NWT NEL NET NER SWL SWT SWR Ø7

Lane Configurations

Traffic Volume (vph) 73 46 128 145 26 144 1170 280 46 1017 34

Future Volume (vph) 73 46 128 145 26 144 1170 280 46 1017 34

Turn Type custom NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm

Protected Phases 3! 4 3 8! 1 6 5 2 7

Permitted Phases 7 4 8 6 6 2 2

Detector Phase 3 4 4 3 8 1 6 6 5 2 2

Switch Phase

Minimum Initial (s) 6.0 8.0 8.0 6.0 8.0 6.0 9.0 9.0 6.0 9.0 9.0 6.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 30.0 30.0 15.0 30.0 30.0 15.0

Total Split (s) 17.0 16.0 16.0 17.0 18.0 19.0 57.0 57.0 15.0 53.0 53.0 15.0

Total Split (%) 16.2% 15.2% 15.2% 16.2% 17.1% 18.1% 54.3% 54.3% 14.3% 50.5% 50.5% 14%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.5 4.5 4.5 4.5 4.5 4.5 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.5 1.5 1.5 2.5 1.5 1.5 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Lead/Lag Lead Lag Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize?

Recall Mode None None None None None None C-Min C-Min None C-Min C-Min None

Act Effct Green (s) 11.5 8.9 8.9 26.3 26.3 63.0 55.4 55.4 55.5 49.6 49.6

Actuated g/C Ratio 0.11 0.08 0.08 0.25 0.25 0.60 0.53 0.53 0.53 0.47 0.47

v/c Ratio 0.52 0.36 0.51 0.59 0.19 0.62 0.69 0.34 0.25 0.66 0.07

Control Delay 54.4 51.8 11.5 41.3 15.7 20.0 24.0 12.1 10.2 29.4 2.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 54.4 51.8 11.5 41.3 15.7 20.0 24.0 12.1 10.2 29.4 2.0

LOS D D B D B C C B B C A

Approach Delay 33.3 32.8 21.5 27.2

Approach LOS C C C C

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 56 (53%), Referenced to phase 2:SWTL and 6:NETL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 25.3 Intersection LOS: C

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15

!    Phase conflict between lane groups.

Splits and Phases:     11: Andrew Johnson Hwy US 11E & Erwin Hwy/Crockett Crossing
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 73 46 128 145 26 36 144 1170 280 46 1017 34

Future Volume (vph) 73 46 128 145 26 36 144 1170 280 46 1017 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 1% 0% 0%

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.91 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1761 1689 1770 3539 1583 1770 3539 1583

Flt Permitted 0.00 1.00 1.00 0.43 1.00 0.14 1.00 1.00 0.13 1.00 1.00

Satd. Flow (perm) 0 1863 1583 798 1689 260 3539 1583 235 3539 1583

Peak-hour factor, PHF 0.73 0.82 0.89 0.81 0.72 0.69 0.78 0.91 0.91 0.82 0.92 0.57

Adj. Flow (vph) 100 56 144 179 36 52 185 1286 308 56 1105 60

RTOR Reduction (vph) 0 0 132 0 39 0 0 0 81 0 0 32

Lane Group Flow (vph) 100 56 12 179 49 0 185 1286 227 56 1105 28

Turn Type custom NA Perm pm+pt NA pm+pt NA Perm pm+pt NA Perm

Protected Phases 3! 4 3 8! 1 6 5 2

Permitted Phases 7 4 8 6 6 2 2

Actuated Green, G (s) 11.5 8.9 8.9 26.4 26.4 63.9 53.9 53.9 55.3 49.6 49.6

Effective Green, g (s) 11.5 8.9 8.9 26.4 26.4 63.9 53.9 53.9 55.3 49.6 49.6

Actuated g/C Ratio 0.11 0.08 0.08 0.25 0.25 0.61 0.51 0.51 0.53 0.47 0.47

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 7.0 6.0 6.0 7.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 193 157 134 306 424 302 1816 812 207 1671 747

v/s Ratio Prot 0.06 0.03 c0.06 0.03 c0.06 c0.36 0.01 0.31

v/s Ratio Perm 0.01 c0.08 0.31 0.14 0.13 0.02

v/c Ratio 0.52 0.36 0.09 0.58 0.12 0.61 0.71 0.28 0.27 0.66 0.04

Uniform Delay, d1 44.1 45.3 44.3 32.9 30.3 13.7 19.5 14.5 14.5 21.3 14.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.27 1.13 1.56 0.93 1.26 1.00

Incremental Delay, d2 2.3 1.4 0.3 2.8 0.1 2.6 1.7 0.6 0.5 1.5 0.1

Delay (s) 46.5 46.7 44.6 35.8 30.4 20.1 23.7 23.3 13.9 28.3 14.9

Level of Service D D D D C C C C B C B

Approach Delay (s) 45.6 34.0 23.2 27.0

Approach LOS D C C C

Intersection Summary

HCM 2000 Control Delay 27.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 25.0

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Lane Group SEL SET NWL NWT NEL NET SWL SWT

Lane Configurations

Traffic Volume (vph) 148 32 27 25 28 1228 53 1087

Future Volume (vph) 148 32 27 25 28 1228 53 1087

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Detector Phase 4 4 8 8 1 6 5 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 15.0 6.0 15.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 20.5 15.0 21.0

Total Split (s) 36.0 36.0 36.0 36.0 15.0 54.0 15.0 54.0

Total Split (%) 34.3% 34.3% 34.3% 34.3% 14.3% 51.4% 14.3% 51.4%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 1.5 2.0 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 5.5 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None None None None None C-Min None C-Min

Act Effct Green (s) 26.8 26.8 60.6 55.9 63.3 58.6

Actuated g/C Ratio 0.26 0.26 0.58 0.53 0.60 0.56

v/c Ratio 0.90 0.38 0.15 0.70 0.30 0.71

Control Delay 65.8 25.1 3.4 14.7 12.3 8.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 65.8 25.1 3.4 14.7 12.3 8.8

LOS E C A B B A

Approach Delay 65.8 25.1 14.4 9.0

Approach LOS E C B A

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 97 (92%), Referenced to phase 2:SWTL and 6:NETL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 17.1 Intersection LOS: B

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     13: Andrew Johnson Hwy US 11E & Rufe Taylor Rd
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 148 32 37 27 25 37 28 1228 25 53 1087 129

Future Volume (vph) 148 32 37 27 25 37 28 1228 25 53 1087 129

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 5.5 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frt 0.97 0.94 1.00 1.00 1.00 0.98

Flt Protected 0.97 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1755 1724 1770 3523 1770 3474

Flt Permitted 0.68 0.87 0.11 1.00 0.10 1.00

Satd. Flow (perm) 1238 1514 200 3523 194 3474

Peak-hour factor, PHF 0.79 0.73 0.62 0.68 0.57 0.51 0.88 0.96 0.62 0.78 0.90 0.77

Adj. Flow (vph) 187 44 60 40 44 73 32 1279 40 68 1208 168

RTOR Reduction (vph) 0 9 0 0 31 0 0 2 0 0 9 0

Lane Group Flow (vph) 0 282 0 0 126 0 32 1317 0 68 1367 0

Turn Type Perm NA Perm NA pm+pt NA pm+pt NA

Protected Phases 4 8 1 6 5 2

Permitted Phases 4 8 6 2

Actuated Green, G (s) 26.8 26.8 58.7 54.7 62.2 56.2

Effective Green, g (s) 26.8 26.8 58.7 54.7 62.2 56.2

Actuated g/C Ratio 0.26 0.26 0.56 0.52 0.59 0.54

Clearance Time (s) 6.0 6.0 6.0 5.5 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 315 386 171 1835 204 1859

v/s Ratio Prot 0.01 0.37 c0.02 c0.39

v/s Ratio Perm c0.23 0.08 0.10 0.18

v/c Ratio 0.90 0.33 0.19 0.72 0.33 0.74

Uniform Delay, d1 37.7 31.8 13.6 19.2 13.6 18.7

Progression Factor 1.00 1.00 0.25 0.63 1.11 0.37

Incremental Delay, d2 26.0 0.5 0.4 1.8 0.7 2.0

Delay (s) 63.7 32.3 3.8 14.0 15.9 9.0

Level of Service E C A B B A

Approach Delay (s) 63.7 32.3 13.8 9.3

Approach LOS E C B A

Intersection Summary

HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 72.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 251 1054 10 906 19 13 43 15 236

Future Volume (vph) 251 1054 10 906 19 13 43 15 236

Turn Type pm+pt NA Perm NA Perm NA Split NA Perm

Protected Phases 1 6 2 4 3 3

Permitted Phases 6 2 2 3

Detector Phase 1 6 2 2 2 4 3 3 3

Switch Phase

Minimum Initial (s) 6.0 15.0 15.0 15.0 15.0 8.0 8.0 8.0 8.0

Minimum Split (s) 21.5 24.5 24.5 24.5 24.5 12.0 12.0 12.0 12.0

Total Split (s) 24.0 74.0 50.0 50.0 50.0 15.0 16.0 16.0 16.0

Total Split (%) 22.9% 70.5% 47.6% 47.6% 47.6% 14.3% 15.2% 15.2% 15.2%

Yellow Time (s) 4.0 5.0 5.0 5.0 5.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.5 6.5 6.5 6.5 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize?

Recall Mode None C-Max C-Max C-Max C-Max None None None None

Act Effct Green (s) 70.8 69.8 49.7 49.7 49.7 11.6 9.1 9.1 9.1

Actuated g/C Ratio 0.67 0.66 0.47 0.47 0.47 0.11 0.09 0.09 0.09

v/c Ratio 0.75 0.56 0.09 0.64 0.03 0.67 0.28 0.29 0.71

Control Delay 28.4 5.7 11.7 16.2 0.1 61.9 49.4 49.4 16.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.4 5.7 11.7 16.2 0.1 61.9 49.4 49.4 16.3

LOS C A B B A E D D B

Approach Delay 9.9 15.7 61.9 24.2

Approach LOS A B E C

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 59 (56%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 15.6 Intersection LOS: B

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     15: Harlan St/Morgan Rd & Andrew Johnson Hwy US 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 251 1054 84 10 906 19 75 13 3 43 15 236

Future Volume (vph) 251 1054 84 10 906 19 75 13 3 43 15 236

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.5 6.5 6.5 6.5 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.95 1.00

Frt 1.00 0.99 1.00 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 0.95 0.98 1.00

Satd. Flow (prot) 1770 3502 1770 3539 1583 1782 1681 1739 1583

Flt Permitted 0.15 1.00 0.21 1.00 1.00 0.96 0.95 0.98 1.00

Satd. Flow (perm) 282 3502 388 3539 1583 1782 1681 1739 1583

Peak-hour factor, PHF 0.84 0.86 0.91 0.62 0.85 0.68 0.69 0.65 0.75 0.77 0.54 0.87

Adj. Flow (vph) 299 1226 92 16 1066 28 109 20 4 56 28 271

RTOR Reduction (vph) 0 5 0 0 0 15 0 1 0 0 0 248

Lane Group Flow (vph) 299 1313 0 16 1066 13 0 132 0 41 43 23

Turn Type pm+pt NA Perm NA Perm Split NA Split NA Perm

Protected Phases 1 6 2 4 4 3 3

Permitted Phases 6 2 2 3

Actuated Green, G (s) 69.8 69.8 49.7 49.7 49.7 11.6 9.1 9.1 9.1

Effective Green, g (s) 69.8 69.8 49.7 49.7 49.7 11.6 9.1 9.1 9.1

Actuated g/C Ratio 0.66 0.66 0.47 0.47 0.47 0.11 0.09 0.09 0.09

Clearance Time (s) 5.5 6.5 6.5 6.5 6.5 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 394 2327 183 1675 749 196 145 150 137

v/s Ratio Prot c0.11 0.37 0.30 c0.07 0.02 c0.02

v/s Ratio Perm c0.40 0.04 0.01 0.01

v/c Ratio 0.76 0.56 0.09 0.64 0.02 0.67 0.28 0.29 0.17

Uniform Delay, d1 15.1 9.4 15.2 20.8 14.7 44.9 44.9 44.9 44.5

Progression Factor 1.47 0.51 0.57 0.65 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.1 0.7 0.9 1.7 0.0 8.8 1.1 1.1 0.6

Delay (s) 28.5 5.5 9.5 15.2 14.7 53.7 46.0 46.0 45.1

Level of Service C A A B B D D D D

Approach Delay (s) 9.8 15.1 53.7 45.3

Approach LOS A B D D

Intersection Summary

HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 850 297 156 691 201 139

Future Volume (vph) 850 297 156 691 201 139

Turn Type NA Perm Perm NA Prot Perm

Protected Phases 4 8 2

Permitted Phases 4 8 2

Detector Phase 4 4 8 8 2 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5

Total Split (s) 70.0 70.0 70.0 70.0 25.0 25.0

Total Split (%) 73.7% 73.7% 73.7% 73.7% 26.3% 26.3%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max Max Max

Act Effct Green (s) 65.5 65.5 65.5 65.5 20.5 20.5

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.22 0.22

v/c Ratio 0.40 0.30 0.50 0.32 0.28 0.36

Control Delay 6.9 1.2 13.4 6.3 32.3 7.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1

Total Delay 6.9 1.2 13.4 6.3 32.3 7.5

LOS A A B A C A

Approach Delay 5.3 7.6 21.1

Approach LOS A A C

Intersection Summary

Cycle Length: 95

Actuated Cycle Length: 95

Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green

Natural Cycle: 60

Control Type: Pretimed

Maximum v/c Ratio: 0.50

Intersection Signal Delay: 8.4 Intersection LOS: A

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     16: Erwin Hwy SR 107 & Andrew Johnson Hwy US 11E
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 850 297 156 691 201 139

Future Volume (vph) 850 297 156 691 201 139

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 0.95 1.00 1.00 0.95 0.97 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3539 1583 1770 3539 3433 1583

Flt Permitted 1.00 1.00 0.26 1.00 0.95 1.00

Satd. Flow (perm) 3539 1583 492 3539 3433 1583

Peak-hour factor, PHF 0.88 0.81 0.91 0.88 0.97 0.81

Adj. Flow (vph) 966 367 171 785 207 172

RTOR Reduction (vph) 0 114 0 0 0 135

Lane Group Flow (vph) 966 253 171 785 207 37

Turn Type NA Perm Perm NA Prot Perm

Protected Phases 4 8 2

Permitted Phases 4 8 2

Actuated Green, G (s) 65.5 65.5 65.5 65.5 20.5 20.5

Effective Green, g (s) 65.5 65.5 65.5 65.5 20.5 20.5

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.22 0.22

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Grp Cap (vph) 2440 1091 339 2440 740 341

v/s Ratio Prot 0.27 0.22 c0.06

v/s Ratio Perm 0.16 c0.35 0.02

v/c Ratio 0.40 0.23 0.50 0.32 0.28 0.11

Uniform Delay, d1 6.3 5.5 7.0 5.9 31.1 29.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.5 5.3 0.3 0.9 0.6

Delay (s) 6.8 5.9 12.3 6.2 32.0 30.6

Level of Service A A B A C C

Approach Delay (s) 6.6 7.3 31.4

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 10.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT NBL NBT NBR SBT

Lane Configurations

Traffic Volume (vph) 12 201 691 73 272 549 12 40 20

Future Volume (vph) 12 201 691 73 272 549 12 40 20

Turn Type Perm NA Perm pm+pt NA Split NA Perm NA

Protected Phases 2 1 6 3 3 4

Permitted Phases 2 2 6 3

Detector Phase 2 2 2 1 6 3 3 3 4

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 5.0 10.0 6.0 6.0 6.0 6.0

Minimum Split (s) 25.0 25.0 25.0 15.0 25.0 20.0 20.0 20.0 12.0

Total Split (s) 25.0 25.0 25.0 15.0 40.0 23.0 23.0 23.0 12.0

Total Split (%) 33.3% 33.3% 33.3% 20.0% 53.3% 30.7% 30.7% 30.7% 16.0%

Yellow Time (s) 3.0 3.0 3.0 3.5 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.5 4.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag

Lead-Lag Optimize?

Recall Mode Max Max Max None Max None None None None

Act Effct Green (s) 26.2 26.2 36.0 36.5 16.8 16.8 16.8 6.6

Actuated g/C Ratio 0.38 0.38 0.52 0.53 0.24 0.24 0.24 0.10

v/c Ratio 0.21 0.71 0.22 0.18 0.82 0.83 0.10 0.30

Control Delay 18.8 6.4 11.6 10.1 44.7 45.0 0.4 29.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.8 6.4 11.6 10.1 44.7 45.0 0.4 29.1

LOS B A B B D D A C

Approach Delay 9.6 10.5 41.7 29.1

Approach LOS A B D C

Intersection Summary

Cycle Length: 75

Actuated Cycle Length: 69

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 20.6 Intersection LOS: C

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     23: SR 70/Arnold Rd & Summer St Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 12 201 691 73 272 1 549 12 40 8 20 15

Future Volume (vph) 12 201 691 73 272 1 549 12 40 8 20 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.5 4.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85 0.96

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.99

Satd. Flow (prot) 3528 1583 1770 3533 1681 1689 1583 1766

Flt Permitted 0.93 1.00 0.50 1.00 0.95 0.95 1.00 0.99

Satd. Flow (perm) 3287 1583 939 3533 1681 1689 1583 1766

Peak-hour factor, PHF 0.75 0.82 0.91 0.56 0.84 0.25 0.83 0.75 0.77 0.50 0.83 0.94

Adj. Flow (vph) 16 245 759 130 324 4 661 16 52 16 24 16

RTOR Reduction (vph) 0 0 484 0 1 0 0 0 40 0 15 0

Lane Group Flow (vph) 0 261 275 130 327 0 337 340 12 0 41 0

Turn Type Perm NA Perm pm+pt NA Split NA Perm Split NA

Protected Phases 2 1 6 3 3 4 4

Permitted Phases 2 2 6 3

Actuated Green, G (s) 26.2 26.2 37.5 37.5 16.8 16.8 16.8 3.9

Effective Green, g (s) 26.2 26.2 37.5 37.5 16.8 16.8 16.8 3.9

Actuated g/C Ratio 0.36 0.36 0.52 0.52 0.23 0.23 0.23 0.05

Clearance Time (s) 4.0 4.0 4.5 4.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1192 574 565 1835 391 393 368 95

v/s Ratio Prot c0.02 0.09 0.20 c0.20 c0.02

v/s Ratio Perm 0.08 c0.17 0.10 0.01

v/c Ratio 0.22 0.48 0.23 0.18 0.86 0.87 0.03 0.43

Uniform Delay, d1 15.9 17.7 9.2 9.2 26.6 26.6 21.4 33.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 2.9 0.2 0.2 17.4 17.7 0.0 3.1

Delay (s) 16.3 20.6 9.4 9.4 44.0 44.3 21.5 36.2

Level of Service B C A A D D C D

Approach Delay (s) 19.5 9.4 42.5 36.2

Approach LOS B A D D

Intersection Summary

HCM 2000 Control Delay 25.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 72.2 Sum of lost time (s) 18.5

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 32 224 15 241 17 61 22 53 30

Future Volume (vph) 32 224 15 241 17 61 22 53 30

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8 8

Detector Phase 6 6 2 2 4 4 8 8 8

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 20.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0 20.0 20.0

Total Split (%) 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0% 40.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Min C-Min C-Min C-Min Max Max Max Max Max

Act Effct Green (s) 15.9 15.9 15.9 23.6 23.6 23.6

Actuated g/C Ratio 0.32 0.32 0.32 0.47 0.47 0.47

v/c Ratio 0.21 0.51 0.68 0.24 0.15 0.05

Control Delay 17.4 19.7 19.5 7.6 10.5 3.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 17.4 19.7 19.5 7.6 10.5 3.0

LOS B B B A B A

Approach Delay 19.3 19.5 7.6 8.6

Approach LOS B B A A

Intersection Summary

Cycle Length: 50

Actuated Cycle Length: 50

Offset: 39 (78%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 15.9 Intersection LOS: B

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     27: College St & Church St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 32 224 19 15 241 44 17 61 55 22 53 30

Future Volume (vph) 32 224 19 15 241 44 17 61 55 22 53 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 0.98 0.94 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.99 0.98 1.00

Satd. Flow (prot) 1593 1650 1629 1412 1649 1425

Flt Permitted 0.49 1.00 0.96 0.96 0.89 1.00

Satd. Flow (perm) 830 1650 1562 1362 1491 1425

Peak-hour factor, PHF 0.57 0.92 0.68 0.54 0.93 0.69 0.71 0.90 0.81 0.61 0.74 0.83

Adj. Flow (vph) 56 243 28 28 259 64 24 68 68 36 72 36

RTOR Reduction (vph) 0 11 0 0 21 0 0 36 0 0 0 19

Lane Group Flow (vph) 56 260 0 0 330 0 0 124 0 0 108 17

Parking  (#/hr) 0 0 0

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8 8

Actuated Green, G (s) 15.9 15.9 15.9 23.6 23.6 23.6

Effective Green, g (s) 15.9 15.9 15.9 23.6 23.6 23.6

Actuated g/C Ratio 0.32 0.32 0.32 0.47 0.47 0.47

Clearance Time (s) 5.5 5.5 5.5 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 263 524 496 642 703 672

v/s Ratio Prot 0.16

v/s Ratio Perm 0.07 c0.21 c0.09 0.07 0.01

v/c Ratio 0.21 0.50 0.67 0.19 0.15 0.03

Uniform Delay, d1 12.5 13.8 14.7 7.7 7.5 7.1

Progression Factor 1.48 1.38 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 2.9 6.9 0.7 0.5 0.1

Delay (s) 20.1 22.0 21.6 8.3 8.0 7.1

Level of Service C C C A A A

Approach Delay (s) 21.7 21.6 8.3 7.8

Approach LOS C C A A

Intersection Summary

HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 10.5

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT SBL

Lane Configurations

Traffic Volume (vph) 172 172 156 73

Future Volume (vph) 172 172 156 73

Turn Type Perm NA NA Prot

Protected Phases 6 2 4

Permitted Phases 6

Detector Phase 6 6 2 4

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 10.0

Minimum Split (s) 21.0 21.0 21.0 15.0

Total Split (s) 34.0 34.0 34.0 16.0

Total Split (%) 68.0% 68.0% 68.0% 32.0%

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 5.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max None

Act Effct Green (s) 31.8 31.8 10.4

Actuated g/C Ratio 0.65 0.65 0.21

v/c Ratio 0.47 0.21 0.51

Control Delay 8.8 4.9 14.6

Queue Delay 0.0 0.0 0.0

Total Delay 8.8 4.9 14.6

LOS A A B

Approach Delay 8.8 4.9 14.6

Approach LOS A A B

Intersection Summary

Cycle Length: 50

Actuated Cycle Length: 48.8

Natural Cycle: 40

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.51

Intersection Signal Delay: 9.2 Intersection LOS: A

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     32: McKee St & College St



HCM Signalized Intersection Capacity Analysis

32: McKee St & College St 10/14/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized PM Peak Hour Synchro 10 Report

CDMS Page 22

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 172 172 156 31 73 94

Future Volume (vph) 172 172 156 31 73 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 0.97 0.93

Flt Protected 0.98 1.00 0.98

Satd. Flow (prot) 1817 1806 1691

Flt Permitted 0.72 1.00 0.98

Satd. Flow (perm) 1337 1806 1691

Peak-hour factor, PHF 0.83 0.83 0.81 0.55 0.68 0.81

Adj. Flow (vph) 207 207 193 56 107 116

RTOR Reduction (vph) 0 0 18 0 83 0

Lane Group Flow (vph) 0 414 231 0 140 0

Turn Type Perm NA NA Prot

Protected Phases 6 2 4

Permitted Phases 6

Actuated Green, G (s) 30.6 30.6 8.3

Effective Green, g (s) 30.6 30.6 8.3

Actuated g/C Ratio 0.61 0.61 0.17

Clearance Time (s) 6.0 6.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 819 1107 281

v/s Ratio Prot 0.13 c0.08

v/s Ratio Perm c0.31

v/c Ratio 0.51 0.21 0.50

Uniform Delay, d1 5.4 4.3 18.9

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.4 1.4

Delay (s) 7.6 4.7 20.3

Level of Service A A C

Approach Delay (s) 7.6 4.7 20.3

Approach LOS A A C

Intersection Summary

HCM 2000 Control Delay 10.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 49.9 Sum of lost time (s) 11.0

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT

Lane Configurations

Traffic Volume (vph) 56 94 42 91 215 93 54 264 82 47 166

Future Volume (vph) 56 94 42 91 215 93 54 264 82 47 166

Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 6 2 2 4 4 8

Detector Phase 6 6 6 2 2 2 4 4 4 8 8

Switch Phase

Minimum Initial (s) 15.0 15.0 15.0 25.0 25.0 25.0 15.0 15.0 15.0 15.0 15.0

Minimum Split (s) 21.0 21.0 21.0 31.0 31.0 31.0 21.0 21.0 21.0 21.0 21.0

Total Split (s) 33.0 33.0 33.0 33.0 33.0 33.0 22.0 22.0 22.0 22.0 22.0

Total Split (%) 60.0% 60.0% 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0% 40.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max Max Max None None None None None

Act Effct Green (s) 27.0 27.0 27.0 27.0 27.0 27.0 15.4 15.4 15.4 15.4 15.4

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.50 0.50 0.28 0.28 0.28 0.28 0.28

v/c Ratio 0.11 0.11 0.06 0.16 0.25 0.12 0.22 0.54 0.17 0.18 0.56

Control Delay 8.1 7.9 2.2 8.5 8.9 2.5 17.5 21.1 5.5 16.7 17.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 8.1 7.9 2.2 8.5 8.9 2.5 17.5 21.1 5.5 16.7 17.7

LOS A A A A A A B C A B B

Approach Delay 6.7 7.3 17.4 17.5

Approach LOS A A B B

Intersection Summary

Cycle Length: 55

Actuated Cycle Length: 54.4

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 12.8 Intersection LOS: B

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     33: Bernard Ave & Church St
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 56 94 42 91 215 93 54 264 82 47 166 113

Future Volume (vph) 56 94 42 91 215 93 54 264 82 47 166 113

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1749

Flt Permitted 0.61 1.00 1.00 0.69 1.00 1.00 0.50 1.00 1.00 0.53 1.00

Satd. Flow (perm) 1142 1863 1583 1287 1863 1583 940 1863 1583 989 1749

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 61 102 46 99 234 101 59 287 89 51 180 123

RTOR Reduction (vph) 0 0 23 0 0 51 0 0 62 0 45 0

Lane Group Flow (vph) 61 102 23 99 234 50 59 287 27 51 258 0

Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 6 2 2 4 4 8

Actuated Green, G (s) 27.0 27.0 27.0 27.0 27.0 27.0 15.4 15.4 15.4 15.4 15.4

Effective Green, g (s) 27.0 27.0 27.0 27.0 27.0 27.0 15.4 15.4 15.4 15.4 15.4

Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.50 0.50 0.28 0.28 0.28 0.28 0.28

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 566 924 785 638 924 785 266 527 448 279 495

v/s Ratio Prot 0.05 c0.13 c0.15 0.15

v/s Ratio Perm 0.05 0.01 0.08 0.03 0.06 0.02 0.05

v/c Ratio 0.11 0.11 0.03 0.16 0.25 0.06 0.22 0.54 0.06 0.18 0.52

Uniform Delay, d1 7.3 7.3 7.0 7.5 7.9 7.1 14.9 16.5 14.2 14.7 16.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.2 0.1 0.5 0.7 0.2 0.4 1.2 0.1 0.3 1.0

Delay (s) 7.7 7.5 7.1 8.0 8.6 7.3 15.3 17.7 14.3 15.1 17.4

Level of Service A A A A A A B B B B B

Approach Delay (s) 7.5 8.1 16.7 17.1

Approach LOS A A B B

Intersection Summary

HCM 2000 Control Delay 12.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 54.4 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group NBT SBL SBT SWL

Lane Configurations

Traffic Volume (vph) 82 66 166 379

Future Volume (vph) 82 66 166 379

Turn Type NA Perm NA Prot

Protected Phases 2 6 8

Permitted Phases 6

Detector Phase 2 6 6 8

Switch Phase

Minimum Initial (s) 20.0 20.0 20.0 8.0

Minimum Split (s) 26.0 26.0 26.0 14.0

Total Split (s) 30.0 30.0 30.0 30.0

Total Split (%) 50.0% 50.0% 50.0% 50.0%

Yellow Time (s) 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max None

Act Effct Green (s) 24.2 24.2 19.5

Actuated g/C Ratio 0.43 0.43 0.35

v/c Ratio 0.49 0.54 0.81

Control Delay 5.2 17.1 27.4

Queue Delay 0.0 0.0 0.0

Total Delay 5.2 17.1 27.4

LOS A B C

Approach Delay 5.2 17.1 27.4

Approach LOS A B C

Intersection Summary

Cycle Length: 60

Actuated Cycle Length: 55.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 17.0 Intersection LOS: B

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     35: McKee St & Bernard Ave
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Movement NBT NBR SBL SBT SWL SWR

Lane Configurations

Traffic Volume (vph) 82 289 66 166 379 65

Future Volume (vph) 82 289 66 166 379 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00

Frt 0.89 1.00 0.98

Flt Protected 1.00 0.99 0.96

Satd. Flow (prot) 1663 1839 1751

Flt Permitted 1.00 0.74 0.96

Satd. Flow (perm) 1663 1373 1751

Peak-hour factor, PHF 0.89 0.81 0.79 0.70 0.88 0.86

Adj. Flow (vph) 92 357 84 237 431 76

RTOR Reduction (vph) 202 0 0 0 12 0

Lane Group Flow (vph) 247 0 0 321 495 0

Turn Type NA Perm NA Prot

Protected Phases 2 6 8

Permitted Phases 6

Actuated Green, G (s) 24.2 24.2 19.5

Effective Green, g (s) 24.2 24.2 19.5

Actuated g/C Ratio 0.43 0.43 0.35

Clearance Time (s) 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 722 596 613

v/s Ratio Prot 0.15 c0.28

v/s Ratio Perm c0.23

v/c Ratio 0.34 0.54 0.81

Uniform Delay, d1 10.5 11.6 16.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.3 3.5 7.7

Delay (s) 11.8 15.1 24.1

Level of Service B B C

Approach Delay (s) 11.8 15.1 24.1

Approach LOS B B C

Intersection Summary

HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 55.7 Sum of lost time (s) 12.0

Intersection Capacity Utilization 78.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 98 105 55 27 268 14 322

Future Volume (vph) 98 105 55 27 268 14 322

Turn Type Split NA NA pm+pt NA Perm NA

Protected Phases 3 3 4 1 6 2

Permitted Phases 6 2

Detector Phase 3 3 4 1 6 2 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 20.0 20.0 20.0 12.0 25.0 25.0 25.0

Total Split (s) 20.0 20.0 20.0 12.0 60.0 48.0 48.0

Total Split (%) 20.0% 20.0% 20.0% 12.0% 60.0% 48.0% 48.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.0 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.0 5.5 5.5 5.5

Lead/Lag Lead Lead Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode Max Max Max None C-Max C-Max C-Max

Act Effct Green (s) 14.5 14.5 14.5 55.0 54.5 47.4 47.4

Actuated g/C Ratio 0.14 0.14 0.14 0.55 0.54 0.47 0.47

v/c Ratio 0.52 0.68 0.43 0.12 0.37 0.06 0.70

Control Delay 43.8 52.1 45.9 15.9 19.2 11.1 20.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.5

Total Delay 43.8 52.1 45.9 15.9 19.2 11.1 20.8

LOS D D D B B B C

Approach Delay 48.5 45.9 18.8 20.2

Approach LOS D D B C

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 46 (46%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 28.2 Intersection LOS: C

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     38: Main St US 321/Main St Bus 11E & Summer St Bus 11E/Summer St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 98 105 33 3 55 4 27 268 4 14 322 97

Future Volume (vph) 98 105 33 3 55 4 27 268 4 14 322 97

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.0 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 0.99 1.00 1.00 1.00 0.97

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1593 1613 1485 1593 1503 1593 1457

Flt Permitted 0.95 1.00 1.00 0.30 1.00 0.58 1.00

Satd. Flow (perm) 1593 1613 1485 498 1503 968 1457

Peak-hour factor, PHF 0.82 0.88 0.82 0.38 0.72 0.50 0.68 0.92 0.50 0.50 0.86 0.87

Adj. Flow (vph) 120 119 40 8 76 8 40 291 8 28 374 111

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 120 159 0 0 92 0 40 299 0 28 485 0

Parking  (#/hr) 0 0 0 0 0 0 0

Turn Type Split NA Split NA pm+pt NA Perm NA

Protected Phases 3 3 4 4 1 6 2

Permitted Phases 6 2

Actuated Green, G (s) 14.5 14.5 14.5 54.5 54.5 45.4 45.4

Effective Green, g (s) 14.5 14.5 14.5 54.5 54.5 45.4 45.4

Actuated g/C Ratio 0.14 0.14 0.14 0.54 0.54 0.45 0.45

Clearance Time (s) 5.5 5.5 5.5 5.0 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 230 233 215 316 819 439 661

v/s Ratio Prot 0.08 c0.10 c0.06 0.01 c0.20 c0.33

v/s Ratio Perm 0.06 0.03

v/c Ratio 0.52 0.68 0.43 0.13 0.37 0.06 0.73

Uniform Delay, d1 39.5 40.6 39.0 12.6 12.9 15.4 22.4

Progression Factor 0.89 0.89 1.00 1.44 1.36 0.64 0.61

Incremental Delay, d2 8.0 14.6 6.1 0.2 1.2 0.3 6.7

Delay (s) 43.1 50.9 45.1 18.4 18.7 10.1 20.4

Level of Service D D D B B B C

Approach Delay (s) 47.6 45.1 18.7 19.8

Approach LOS D D B B

Intersection Summary

HCM 2000 Control Delay 27.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 21.5

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 85 196 84 140 16 294 69 322

Future Volume (vph) 85 196 84 140 16 294 69 322

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Detector Phase 7 4 3 8 5 2 1 6

Switch Phase

Minimum Initial (s) 6.0 9.5 6.0 9.5 6.0 14.5 6.0 14.5

Minimum Split (s) 12.0 20.0 12.0 20.0 12.0 25.0 12.0 25.0

Total Split (s) 12.0 30.0 12.0 30.0 12.0 46.0 12.0 46.0

Total Split (%) 12.0% 30.0% 12.0% 30.0% 12.0% 46.0% 12.0% 46.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.5 1.0 1.5 1.0 1.5 1.0 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None Min None Min None C-Min None C-Min

Act Effct Green (s) 30.6 22.5 28.9 19.8 50.8 45.0 53.4 48.1

Actuated g/C Ratio 0.31 0.22 0.29 0.20 0.51 0.45 0.53 0.48

v/c Ratio 0.40 0.67 0.34 0.78 0.07 0.59 0.21 0.52

Control Delay 27.0 45.0 23.1 51.2 6.5 17.8 12.6 22.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0

Total Delay 27.0 45.0 23.1 51.2 6.5 18.2 12.6 22.6

LOS C D C D A B B C

Approach Delay 39.4 43.0 17.3 20.7

Approach LOS D D B C

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 40 (40%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 28.9 Intersection LOS: C

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     39: Main St Bus 11E & Church St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 85 196 12 84 140 71 16 294 59 69 322 30

Future Volume (vph) 85 196 12 84 140 71 16 294 59 69 322 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.95 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1593 1660 1593 1589 1593 1465 1593 1487

Flt Permitted 0.37 1.00 0.45 1.00 0.46 1.00 0.38 1.00

Satd. Flow (perm) 628 1660 758 1589 771 1465 643 1487

Peak-hour factor, PHF 0.76 0.84 0.75 0.84 0.88 0.84 0.50 0.93 0.78 0.78 0.97 0.83

Adj. Flow (vph) 112 233 16 100 159 85 32 316 76 88 332 36

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 112 249 0 100 244 0 32 392 0 88 368 0

Parking  (#/hr) 0 0 0 0

Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 31.5 22.5 28.1 20.8 47.1 43.0 51.3 45.1

Effective Green, g (s) 31.5 22.5 28.1 20.8 47.1 43.0 51.3 45.1

Actuated g/C Ratio 0.32 0.22 0.28 0.21 0.47 0.43 0.51 0.45

Clearance Time (s) 5.0 5.5 5.0 5.5 5.0 5.5 5.0 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 284 373 273 330 396 629 388 670

v/s Ratio Prot c0.04 0.15 0.03 c0.15 0.00 c0.27 c0.01 0.25

v/s Ratio Perm 0.09 0.08 0.03 0.10

v/c Ratio 0.39 0.67 0.37 0.74 0.08 0.62 0.23 0.55

Uniform Delay, d1 25.7 35.3 27.7 37.1 14.5 22.2 13.4 20.0

Progression Factor 1.00 1.00 0.90 0.93 0.52 0.59 0.97 0.95

Incremental Delay, d2 0.9 4.5 0.8 8.0 0.1 4.5 0.3 2.8

Delay (s) 26.6 39.8 25.8 42.5 7.6 17.5 13.3 21.8

Level of Service C D C D A B B C

Approach Delay (s) 35.7 37.6 16.7 20.2

Approach LOS D D B C

Intersection Summary

HCM 2000 Control Delay 26.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 21.0

Intersection Capacity Utilization 61.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 6 28 119 18 2 254 28 305

Future Volume (vph) 6 28 119 18 2 254 28 305

Turn Type Perm NA Perm NA Perm NA pm+pt NA

Protected Phases 8 4 2 1 6

Permitted Phases 8 4 2 6

Detector Phase 8 8 4 4 2 2 1 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 9.5 9.5 6.0 9.5

Minimum Split (s) 20.0 20.0 20.0 20.0 25.0 25.0 12.0 25.0

Total Split (s) 36.0 36.0 36.0 36.0 52.0 52.0 12.0 64.0

Total Split (%) 36.0% 36.0% 36.0% 36.0% 52.0% 52.0% 12.0% 64.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.0 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode None None None None C-Min C-Min None C-Min

Act Effct Green (s) 20.1 20.1 62.0 62.0 69.4 68.9

Actuated g/C Ratio 0.20 0.20 0.62 0.62 0.69 0.69

v/c Ratio 0.23 0.74 0.01 0.40 0.09 0.35

Control Delay 22.2 51.0 12.0 12.7 1.7 2.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.2 51.0 12.0 12.7 1.7 2.9

LOS C D B B A A

Approach Delay 22.2 51.0 12.7 2.8

Approach LOS C D B A

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 97 (97%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 16.0 Intersection LOS: B

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     40: Main St US 321 & McKee St



HCM Signalized Intersection Capacity Analysis

40: Main St US 321 & McKee St 10/14/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized PM Peak Hour Synchro 10 Report

CDMS Page 32

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 6 28 16 119 18 20 2 254 86 28 305 8

Future Volume (vph) 6 28 16 119 18 20 2 254 86 28 305 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 0.98 1.00 0.95 1.00 0.99

Flt Protected 0.99 0.97 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1581 1589 1593 1598 1593 1666

Flt Permitted 0.95 0.78 0.53 1.00 0.44 1.00

Satd. Flow (perm) 1508 1284 881 1598 734 1666

Peak-hour factor, PHF 0.50 0.78 0.57 0.88 0.56 0.71 0.25 0.92 0.69 0.58 0.79 0.50

Adj. Flow (vph) 12 36 28 135 32 28 8 276 125 48 386 16

RTOR Reduction (vph) 0 22 0 0 7 0 0 12 0 0 1 0

Lane Group Flow (vph) 0 54 0 0 188 0 8 389 0 48 401 0

Turn Type Perm NA Perm NA Perm NA pm+pt NA

Protected Phases 8 4 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 20.1 20.1 60.1 60.1 68.9 68.9

Effective Green, g (s) 20.1 20.1 60.1 60.1 68.9 68.9

Actuated g/C Ratio 0.20 0.20 0.60 0.60 0.69 0.69

Clearance Time (s) 5.5 5.5 5.5 5.5 5.0 5.5

Vehicle Extension (s) 4.0 3.0 4.0 4.0 2.0 4.0

Lane Grp Cap (vph) 303 258 529 960 538 1147

v/s Ratio Prot c0.24 0.00 c0.24

v/s Ratio Perm 0.04 c0.15 0.01 0.06

v/c Ratio 0.18 0.73 0.02 0.41 0.09 0.35

Uniform Delay, d1 33.1 37.4 8.0 10.5 5.6 6.4

Progression Factor 1.00 1.00 1.00 1.00 0.23 0.30

Incremental Delay, d2 0.4 9.8 0.1 1.3 0.0 0.6

Delay (s) 33.5 47.2 8.1 11.8 1.3 2.5

Level of Service C D A B A A

Approach Delay (s) 33.5 47.2 11.7 2.4

Approach LOS C D B A

Intersection Summary

HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 51.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBL WBT NBL NBR Ø1 Ø4

Lane Configurations

Traffic Volume (vph) 1147 172 1303 77 187

Future Volume (vph) 1147 172 1303 77 187

Turn Type NA pm+pt NA Prot Perm

Protected Phases 6 5 2 8 1 4

Permitted Phases 2 8

Detector Phase 6 5 2 8 8

Switch Phase

Minimum Initial (s) 15.0 6.0 15.0 8.5 8.5 6.0 8.5

Minimum Split (s) 21.0 15.0 21.0 15.0 15.0 15.0 15.0

Total Split (s) 59.0 22.0 63.0 24.0 24.0 18.0 24.0

Total Split (%) 56.2% 21.0% 60.0% 22.9% 22.9% 17% 23%

Yellow Time (s) 4.5 4.0 4.5 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 2.0 1.5 2.5 2.5 2.0 2.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.5 6.5

Lead/Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Recall Mode C-Max None C-Max None None None None

Act Effct Green (s) 61.9 76.2 64.3 12.8 12.8

Actuated g/C Ratio 0.59 0.73 0.61 0.12 0.12

v/c Ratio 0.66 0.64 0.62 0.58 0.67

Control Delay 17.7 32.8 4.5 53.7 17.0

Queue Delay 0.0 0.0 0.1 0.0 0.0

Total Delay 17.7 32.8 4.6 53.7 17.0

LOS B C A D B

Approach Delay 17.7 8.5 28.8

Approach LOS B A C

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 45 (43%), Referenced to phase 2:WBT and 6:EBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 14.6 Intersection LOS: B

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     43: Main St & Andrew Johnson Hwy US 11E
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 1147 66 172 1303 77 187

Future Volume (vph) 1147 66 172 1303 77 187

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.5 6.5

Lane Util. Factor 0.95 1.00 0.95 1.00 1.00

Frt 0.99 1.00 1.00 1.00 0.85

Flt Protected 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3503 1770 3539 1770 1583

Flt Permitted 1.00 0.12 1.00 0.95 1.00

Satd. Flow (perm) 3503 226 3539 1770 1583

Peak-hour factor, PHF 0.90 0.72 0.80 0.97 0.62 0.71

Adj. Flow (vph) 1274 92 215 1343 124 263

RTOR Reduction (vph) 4 0 0 0 0 203

Lane Group Flow (vph) 1362 0 215 1343 124 60

Turn Type NA pm+pt NA Prot Perm

Protected Phases 6 5 2 8

Permitted Phases 2 8

Actuated Green, G (s) 61.9 76.1 64.3 12.8 12.8

Effective Green, g (s) 61.9 76.1 64.3 12.8 12.8

Actuated g/C Ratio 0.59 0.72 0.61 0.12 0.12

Clearance Time (s) 6.0 6.0 6.0 6.5 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2065 337 2167 215 192

v/s Ratio Prot 0.39 c0.07 0.38 c0.07

v/s Ratio Perm c0.39 0.04

v/c Ratio 0.66 0.64 0.62 0.58 0.31

Uniform Delay, d1 14.5 11.7 12.7 43.5 42.1

Progression Factor 1.00 2.60 0.25 1.00 1.00

Incremental Delay, d2 1.7 3.0 1.0 3.7 0.9

Delay (s) 16.1 33.4 4.2 47.3 43.0

Level of Service B C A D D

Approach Delay (s) 16.1 8.2 44.4

Approach LOS B A D

Intersection Summary

HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



Timings

46: Forest Hills Dr & Snapps Ferry Rd 10/14/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized PM Peak Hour Synchro 10 Report

CDMS Page 35

Lane Group EBT WBL WBT NBL Ø1 Ø3

Lane Configurations

Traffic Volume (vph) 251 39 256 16

Future Volume (vph) 251 39 256 16

Turn Type NA Prot NA Prot

Protected Phases 5 6 2 4 1 3

Permitted Phases

Detector Phase 5 6 2 4

Switch Phase

Minimum Initial (s) 20.0 4.5 20.0 5.0 6.0 5.0

Minimum Split (s) 28.5 20.0 27.5 15.0 20.0 15.0

Total Split (s) 28.5 21.5 30.0 15.0 20.0 15.0

Total Split (%) 35.6% 26.9% 37.5% 18.8% 25% 19%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 5.0 4.0 4.0 4.5 5.5 5.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 8.5 7.5 7.5 8.0

Lead/Lag Lead Lag Lag Lag Lead Lead

Lead-Lag Optimize?

Recall Mode None Max Max None None None

Act Effct Green (s) 20.6 18.6 47.2 6.4

Actuated g/C Ratio 0.27 0.24 0.61 0.08

v/c Ratio 0.32 0.10 0.25 0.48

Control Delay 25.5 18.2 5.3 20.5

Queue Delay 0.0 0.0 0.0 74.8

Total Delay 25.5 18.2 5.3 95.3

LOS C B A F

Approach Delay 25.5 7.0 95.3

Approach LOS C A F

Intersection Summary

Cycle Length: 80

Actuated Cycle Length: 77.6

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 27.0 Intersection LOS: C

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     46: Forest Hills Dr & Snapps Ferry Rd
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 251 22 39 256 16 76

Future Volume (vph) 251 22 39 256 16 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 8.5 7.5 7.5 8.0

Lane Util. Factor 0.95 1.00 1.00 1.00

Frt 0.99 1.00 1.00 0.89

Flt Protected 1.00 0.95 1.00 0.99

Satd. Flow (prot) 3496 1770 1863 1640

Flt Permitted 1.00 0.95 1.00 0.99

Satd. Flow (perm) 3496 1770 1863 1640

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 273 24 42 278 17 83

RTOR Reduction (vph) 8 0 0 0 79 0

Lane Group Flow (vph) 289 0 42 278 21 0

Turn Type NA Prot NA Prot

Protected Phases 5 6 2 4

Permitted Phases

Actuated Green, G (s) 20.6 26.2 45.0 4.8

Effective Green, g (s) 20.6 26.2 45.0 4.8

Actuated g/C Ratio 0.23 0.29 0.51 0.05

Clearance Time (s) 8.5 7.5 7.5 8.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 810 521 943 88

v/s Ratio Prot c0.08 0.02 c0.15 c0.01

v/s Ratio Perm

v/c Ratio 0.36 0.08 0.29 0.24

Uniform Delay, d1 28.6 22.6 12.7 40.3

Progression Factor 1.00 0.66 0.38 1.00

Incremental Delay, d2 0.3 0.3 0.8 1.4

Delay (s) 28.9 15.3 5.6 41.8

Level of Service C B A D

Approach Delay (s) 28.9 6.9 41.8

Approach LOS C A D

Intersection Summary

HCM 2000 Control Delay 20.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 88.9 Sum of lost time (s) 33.0

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group NBL NBT SBL SBT NEL NET SWL SWT

Lane Configurations

Traffic Volume (vph) 1 0 152 1 19 510 1 483

Future Volume (vph) 1 0 152 1 19 510 1 483

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Detector Phase 8 8 4 4 6 6 2 2

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 10.0 10.0 10.0 10.0

Minimum Split (s) 8.0 8.0 8.0 8.0 17.5 17.5 17.5 17.5

Total Split (s) 24.0 24.0 24.0 24.0 46.0 46.0 46.0 46.0

Total Split (%) 34.3% 34.3% 34.3% 34.3% 65.7% 65.7% 65.7% 65.7%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode Max Max Max Max C-Min C-Min C-Min C-Min

Act Effct Green (s) 27.2 27.2 34.3 34.3 34.3 34.3

Actuated g/C Ratio 0.39 0.39 0.49 0.49 0.49 0.49

v/c Ratio 0.01 0.50 0.23 0.64 0.02 0.79

Control Delay 3.5 21.2 9.4 14.2 9.0 21.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.5 21.2 9.4 14.2 9.0 21.1

LOS A C A B A C

Approach Delay 3.5 21.2 14.0 21.1

Approach LOS A C B C

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 63 (90%), Referenced to phase 2:SWTL and 6:NETL, Start of Green

Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 18.3 Intersection LOS: B

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     48: Tusculum Blvd Bus 11E & Church Driveway/Austin St
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 1 0 1 152 1 44 19 510 0 1 483 166

Future Volume (vph) 1 0 1 152 1 44 19 510 0 1 483 166

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.93 0.97 1.00 1.00 1.00 0.96

Flt Protected 0.98 0.96 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1695 1735 1770 1863 1770 1784

Flt Permitted 0.91 0.78 0.18 1.00 0.28 1.00

Satd. Flow (perm) 1580 1403 328 1863 519 1784

Peak-hour factor, PHF 0.25 0.25 0.25 0.75 0.25 0.61 0.53 0.87 0.25 0.25 0.94 0.83

Adj. Flow (vph) 4 0 4 203 4 72 36 586 0 4 514 200

RTOR Reduction (vph) 0 5 0 0 15 0 0 0 0 0 25 0

Lane Group Flow (vph) 0 3 0 0 264 0 36 586 0 4 689 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 27.2 27.2 34.3 34.3 34.3 34.3

Effective Green, g (s) 27.2 27.2 34.3 34.3 34.3 34.3

Actuated g/C Ratio 0.39 0.39 0.49 0.49 0.49 0.49

Clearance Time (s) 4.0 4.0 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 613 545 160 912 254 874

v/s Ratio Prot 0.31 c0.39

v/s Ratio Perm 0.00 c0.19 0.11 0.01

v/c Ratio 0.01 0.48 0.23 0.64 0.02 0.79

Uniform Delay, d1 13.1 16.1 10.2 13.3 9.2 14.8

Progression Factor 1.00 1.00 0.75 0.88 1.36 1.10

Incremental Delay, d2 0.0 3.1 3.1 3.3 0.1 6.7

Delay (s) 13.1 19.2 10.7 14.9 12.6 23.1

Level of Service B B B B B C

Approach Delay (s) 13.1 19.2 14.7 23.0

Approach LOS B B B C

Intersection Summary

HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.5

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 182 435 386 112 229 204

Future Volume (vph) 182 435 386 112 229 204

Turn Type pm+pt NA NA Perm Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 2 4

Detector Phase 1 6 2 2 4 4

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 15.0 25.0 25.0 25.0 15.0 15.0

Total Split (s) 15.0 48.0 33.0 33.0 22.0 22.0

Total Split (%) 21.4% 68.6% 47.1% 47.1% 31.4% 31.4%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None C-Max C-Max C-Max None None

Act Effct Green (s) 46.7 46.7 33.7 33.7 14.3 14.3

Actuated g/C Ratio 0.67 0.67 0.48 0.48 0.20 0.20

v/c Ratio 0.34 0.38 0.47 0.15 0.69 0.44

Control Delay 7.1 6.9 14.9 4.6 35.6 6.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.1 6.9 14.9 4.6 35.6 6.6

LOS A A B A D A

Approach Delay 7.0 12.6 21.9

Approach LOS A B C

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 13.0 Intersection LOS: B

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     49: Tusculum Blvd Bus 11E & Snapps Ferry Rd
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 182 435 386 112 229 204

Future Volume (vph) 182 435 386 112 229 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1863 1583 1770 1583

Flt Permitted 0.37 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 684 1863 1863 1583 1770 1583

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 198 473 420 122 249 222

RTOR Reduction (vph) 0 0 0 52 0 177

Lane Group Flow (vph) 198 473 420 70 249 45

Turn Type pm+pt NA NA Perm Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 2 4

Actuated Green, G (s) 46.7 46.7 33.7 33.7 14.3 14.3

Effective Green, g (s) 46.7 46.7 33.7 33.7 14.3 14.3

Actuated g/C Ratio 0.67 0.67 0.48 0.48 0.20 0.20

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 588 1242 896 762 361 323

v/s Ratio Prot 0.04 c0.25 c0.23 c0.14

v/s Ratio Perm 0.18 0.04 0.03

v/c Ratio 0.34 0.38 0.47 0.09 0.69 0.14

Uniform Delay, d1 5.5 5.2 12.2 9.8 25.8 22.8

Progression Factor 1.13 1.03 0.94 0.99 1.00 1.00

Incremental Delay, d2 0.3 0.8 1.7 0.2 5.4 0.2

Delay (s) 6.4 6.1 13.2 10.0 31.2 23.0

Level of Service A A B A C C

Approach Delay (s) 6.2 12.5 27.4

Approach LOS A B C

Intersection Summary

HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL WBT NBL NBT NBR SBL SBT Ø4

Lane Configurations

Traffic Volume (vph) 235 96 5 190 300 8 246

Future Volume (vph) 235 96 5 190 300 8 246

Turn Type Perm NA Perm NA Perm Perm NA

Protected Phases 8 2 6 4

Permitted Phases 8 2 2 6

Detector Phase 8 8 2 2 2 6 6

Switch Phase

Minimum Initial (s) 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 59.0 59.0 41.0 41.0 41.0 41.0 41.0 59.0

Total Split (%) 59.0% 59.0% 41.0% 41.0% 41.0% 41.0% 41.0% 59%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None C-Min C-Min C-Min C-Min C-Min None

Act Effct Green (s) 42.6 46.4 46.4 46.4

Actuated g/C Ratio 0.43 0.46 0.46 0.46

v/c Ratio 0.83 0.34 0.44 0.41

Control Delay 36.7 17.4 3.3 22.1

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 36.7 17.4 3.3 22.1

LOS D B A C

Approach Delay 36.7 9.0 22.1

Approach LOS D A C

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 88 (88%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 21.2 Intersection LOS: C

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     51: Main St Bus 11E/Main St Bus US 321 & Spencer St/Tusculum Blvd Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 0 0 235 96 23 5 190 300 8 246 9

Future Volume (vph) 0 0 0 235 96 23 5 190 300 8 246 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 0.99

Flt Protected 0.97 1.00 1.00 1.00

Satd. Flow (prot) 1605 1673 1425 1659

Flt Permitted 0.81 0.98 1.00 0.99

Satd. Flow (perm) 1341 1645 1425 1639

Peak-hour factor, PHF 0.92 0.92 0.92 0.79 0.71 0.52 0.42 0.77 0.80 0.67 0.87 0.45

Adj. Flow (vph) 0 0 0 297 135 44 12 247 375 12 283 20

RTOR Reduction (vph) 0 0 0 0 5 0 0 0 201 0 2 0

Lane Group Flow (vph) 0 0 0 0 471 0 0 259 174 0 313 0

Turn Type Perm NA Perm NA Perm Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 42.6 46.4 46.4 46.4

Effective Green, g (s) 42.6 46.4 46.4 46.4

Actuated g/C Ratio 0.43 0.46 0.46 0.46

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 571 763 661 760

v/s Ratio Prot

v/s Ratio Perm c0.35 0.16 0.12 c0.19

v/c Ratio 0.83 0.34 0.26 0.41

Uniform Delay, d1 25.4 17.1 16.4 17.8

Progression Factor 1.00 0.82 0.72 1.00

Incremental Delay, d2 9.5 1.1 0.9 1.6

Delay (s) 34.9 15.0 12.7 19.4

Level of Service C B B B

Approach Delay (s) 0.0 34.9 13.7 19.4

Approach LOS A C B B

Intersection Summary

HCM 2000 Control Delay 22.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 462 158 361 380 94 371

Future Volume (vph) 462 158 361 380 94 371

Turn Type NA Perm pm+pt NA Prot Perm

Protected Phases 2 1 6 4

Permitted Phases 2 6 4

Detector Phase 2 2 1 6 4 4

Switch Phase

Minimum Initial (s) 5.0 5.0 3.0 5.0 3.0 3.0

Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 33.0 33.0 19.0 52.0 18.0 18.0

Total Split (%) 47.1% 47.1% 27.1% 74.3% 25.7% 25.7%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min C-Min None C-Min None None

Act Effct Green (s) 33.7 33.7 50.5 50.5 9.5 9.5

Actuated g/C Ratio 0.48 0.48 0.72 0.72 0.14 0.14

v/c Ratio 0.57 0.22 0.67 0.29 0.45 0.73

Control Delay 16.9 3.9 13.0 3.3 33.1 11.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 16.9 3.9 13.0 3.3 33.1 11.2

LOS B A B A C B

Approach Delay 13.3 8.2 15.7

Approach LOS B A B

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 11.9 Intersection LOS: B

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     53: Bernard Ave & Tusculum Blvd Bus 11E
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 462 158 361 380 94 371

Future Volume (vph) 462 158 361 380 94 371

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1863 1583 1770 1863 1770 1583

Flt Permitted 1.00 1.00 0.30 1.00 0.95 1.00

Satd. Flow (perm) 1863 1583 553 1863 1770 1583

Peak-hour factor, PHF 0.90 0.82 0.89 0.96 0.87 0.89

Adj. Flow (vph) 513 193 406 396 108 417

RTOR Reduction (vph) 0 100 0 0 0 360

Lane Group Flow (vph) 513 93 406 396 108 57

Turn Type NA Perm pm+pt NA Prot Perm

Protected Phases 2 1 6 4

Permitted Phases 2 6 4

Actuated Green, G (s) 33.7 33.7 50.5 50.5 9.5 9.5

Effective Green, g (s) 33.7 33.7 50.5 50.5 9.5 9.5

Actuated g/C Ratio 0.48 0.48 0.72 0.72 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 896 762 604 1344 240 214

v/s Ratio Prot 0.28 c0.11 0.21 c0.06

v/s Ratio Perm 0.06 c0.37 0.04

v/c Ratio 0.57 0.12 0.67 0.29 0.45 0.26

Uniform Delay, d1 13.0 10.0 6.3 3.4 27.8 27.1

Progression Factor 0.96 1.32 1.76 0.72 1.00 1.00

Incremental Delay, d2 2.4 0.3 2.5 0.5 1.3 0.7

Delay (s) 14.9 13.5 13.6 3.0 29.2 27.8

Level of Service B B B A C C

Approach Delay (s) 14.5 8.3 28.1

Approach LOS B A C

Intersection Summary

HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 62.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 129 399 20 373 190 70 34 88

Future Volume (vph) 129 399 20 373 190 70 34 88

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 1 6 2 4 8

Permitted Phases 6 2 4 8

Detector Phase 1 6 2 2 4 4 8 8

Switch Phase

Minimum Initial (s) 8.0 14.0 14.0 14.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0

Total Split (s) 15.0 43.0 28.0 28.0 27.0 27.0 27.0 27.0

Total Split (%) 21.4% 61.4% 40.0% 40.0% 38.6% 38.6% 38.6% 38.6%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None C-Max C-Max C-Max None None None None

Act Effct Green (s) 39.3 39.3 24.7 24.7 18.7 18.7 18.7 18.7

Actuated g/C Ratio 0.56 0.56 0.35 0.35 0.27 0.27 0.27 0.27

v/c Ratio 0.46 0.42 0.08 0.73 0.89 0.23 0.12 0.54

Control Delay 7.3 3.4 17.9 29.3 64.5 16.1 19.0 16.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.3 3.4 17.9 29.3 64.5 16.1 19.0 16.1

LOS A A B C E B B B

Approach Delay 4.6 28.6 47.3 16.4

Approach LOS A C D B

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 21.2 Intersection LOS: C

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     55: Old Tusculum Rd/Justis Drive & Tusculum Blvd Bus 11E/Tusculum Blvd
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 129 399 23 20 373 46 190 70 20 34 88 150

Future Volume (vph) 129 399 23 20 373 46 190 70 20 34 88 150

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.98 1.00 0.96 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1848 1770 1825 1770 1793 1770 1690

Flt Permitted 0.23 1.00 0.51 1.00 0.46 1.00 0.68 1.00

Satd. Flow (perm) 426 1848 945 1825 855 1793 1276 1690

Peak-hour factor, PHF 0.70 0.96 0.96 0.71 0.90 0.72 0.93 0.83 0.71 0.85 0.79 0.83

Adj. Flow (vph) 184 416 24 28 414 64 204 84 28 40 111 181

RTOR Reduction (vph) 0 3 0 0 8 0 0 18 0 0 88 0

Lane Group Flow (vph) 184 437 0 28 470 0 204 94 0 40 204 0

Turn Type pm+pt NA Perm NA Perm NA Perm NA

Protected Phases 1 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 39.3 39.3 24.7 24.7 18.7 18.7 18.7 18.7

Effective Green, g (s) 39.3 39.3 24.7 24.7 18.7 18.7 18.7 18.7

Actuated g/C Ratio 0.56 0.56 0.35 0.35 0.27 0.27 0.27 0.27

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 404 1037 333 643 228 478 340 451

v/s Ratio Prot 0.06 c0.24 c0.26 0.05 0.12

v/s Ratio Perm 0.20 0.03 c0.24 0.03

v/c Ratio 0.46 0.42 0.08 0.73 0.89 0.20 0.12 0.45

Uniform Delay, d1 9.9 8.8 15.1 19.8 24.7 19.8 19.4 21.4

Progression Factor 0.54 0.25 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.9 0.5 7.2 32.7 0.2 0.2 0.7

Delay (s) 6.0 3.2 15.6 26.9 57.4 20.0 19.6 22.1

Level of Service A A B C E C B C

Approach Delay (s) 4.0 26.3 44.2 21.8

Approach LOS A C D C

Intersection Summary

HCM 2000 Control Delay 20.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



Timings

57: Greeneville Commons/Staples & Andrew Johnson Hwy US 11E 10/14/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized PM Peak Hour Synchro 10 Report

CDMS Page 47

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 44 1165 85 99 1193 11 76 7 17 9

Future Volume (vph) 44 1165 85 99 1193 11 76 7 17 9

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+pt NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 6 2 2 4 8

Detector Phase 1 6 6 5 2 2 7 4 3 8

Switch Phase

Minimum Initial (s) 6.0 20.0 20.0 6.0 20.0 20.0 6.0 6.0 6.0 6.0

Minimum Split (s) 15.0 26.0 26.0 15.0 26.0 26.0 15.0 15.0 15.0 15.0

Total Split (s) 15.0 59.0 59.0 15.0 59.0 59.0 15.0 16.0 15.0 16.0

Total Split (%) 14.3% 56.2% 56.2% 14.3% 56.2% 56.2% 14.3% 15.2% 14.3% 15.2%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.5 4.5 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Min C-Min None C-Min C-Min None None None None

Act Effct Green (s) 66.8 59.4 59.4 70.0 62.7 62.7 20.2 14.7 12.9 7.2

Actuated g/C Ratio 0.64 0.57 0.57 0.67 0.60 0.60 0.19 0.14 0.12 0.07

v/c Ratio 0.24 0.61 0.11 0.43 0.59 0.03 0.43 0.40 0.13 0.44

Control Delay 8.8 18.3 1.0 18.6 2.3 0.0 39.2 14.0 33.4 23.4

Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Total Delay 8.8 18.3 1.0 18.6 2.4 0.0 39.2 14.0 33.4 23.4

LOS A B A B A A D B C C

Approach Delay 16.6 3.8 25.4 25.8

Approach LOS B A C C

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 36 (34%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.61

Intersection Signal Delay: 11.8 Intersection LOS: B

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     57: Greeneville Commons/Staples & Andrew Johnson Hwy US 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 44 1165 85 99 1193 11 76 7 77 17 9 49

Future Volume (vph) 44 1165 85 99 1193 11 76 7 77 17 9 49

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86 1.00 0.87

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3539 1583 1770 1609 1770 1627

Flt Permitted 0.15 1.00 1.00 0.14 1.00 1.00 0.45 1.00 0.67 1.00

Satd. Flow (perm) 272 3539 1583 252 3539 1583 830 1609 1253 1627

Peak-hour factor, PHF 0.69 0.95 0.82 0.82 0.95 0.34 0.70 0.58 0.64 0.71 0.75 0.77

Adj. Flow (vph) 64 1226 104 121 1256 32 109 12 120 24 12 64

RTOR Reduction (vph) 0 0 49 0 0 14 0 103 0 0 59 0

Lane Group Flow (vph) 64 1226 55 121 1256 18 109 29 0 24 17 0

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA pm+pt NA

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 6 6 2 2 4 8

Actuated Green, G (s) 61.5 55.8 55.8 65.9 58.0 58.0 23.8 14.7 11.6 8.5

Effective Green, g (s) 61.5 55.8 55.8 65.9 58.0 58.0 23.8 14.7 11.6 8.5

Actuated g/C Ratio 0.59 0.53 0.53 0.63 0.55 0.55 0.23 0.14 0.11 0.08

Clearance Time (s) 5.5 6.0 6.0 5.5 6.0 6.0 5.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 240 1880 841 272 1954 874 280 225 153 131

v/s Ratio Prot 0.01 0.35 c0.03 c0.35 c0.04 0.02 0.00 0.01

v/s Ratio Perm 0.14 0.03 0.25 0.01 c0.05 0.01

v/c Ratio 0.27 0.65 0.07 0.44 0.64 0.02 0.39 0.13 0.16 0.13

Uniform Delay, d1 11.4 17.6 11.9 11.5 16.3 10.6 33.6 39.5 42.1 44.8

Progression Factor 1.00 1.00 1.00 2.37 0.10 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 1.8 0.2 0.7 1.0 0.0 0.9 0.3 0.5 0.5

Delay (s) 12.0 19.4 12.1 28.1 2.6 10.7 34.5 39.8 42.6 45.3

Level of Service B B B C A B C D D D

Approach Delay (s) 18.5 5.0 37.4 44.6

Approach LOS B A D D

Intersection Summary

HCM 2000 Control Delay 14.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 23.5

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBT WBL WBT NBL NBT SBT

Lane Configurations

Traffic Volume (vph) 35 2 18 1 359 414

Future Volume (vph) 35 2 18 1 359 414

Turn Type NA Perm NA Perm NA NA

Protected Phases 4 8 2 6

Permitted Phases 8 2

Detector Phase 4 8 8 2 2 6

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 15.0 15.0 15.0

Minimum Split (s) 20.0 20.0 20.0 25.0 25.0 25.0

Total Split (s) 25.0 25.0 25.0 75.0 75.0 75.0

Total Split (%) 25.0% 25.0% 25.0% 75.0% 75.0% 75.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None C-Min C-Min C-Min

Act Effct Green (s) 11.7 11.7 81.1 81.1

Actuated g/C Ratio 0.12 0.12 0.81 0.81

v/c Ratio 0.53 0.25 0.33 0.38

Control Delay 52.1 42.4 3.4 2.9

Queue Delay 0.0 0.0 0.2 0.4

Total Delay 52.1 42.4 3.6 3.3

LOS D D A A

Approach Delay 52.1 42.4 3.6 3.3

Approach LOS D D A A

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 89 (89%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 9.3 Intersection LOS: A

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     61: Main St Bus 11E & Depot St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 35 17 2 18 7 1 359 10 0 414 9

Future Volume (vph) 0 35 17 2 18 7 1 359 10 0 414 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.95 0.96 0.99 1.00

Flt Protected 1.00 1.00 1.00 1.00

Satd. Flow (prot) 1435 1441 1500 1504

Flt Permitted 1.00 0.96 1.00 1.00

Satd. Flow (perm) 1435 1396 1496 1504

Peak-hour factor, PHF 0.25 0.62 0.53 0.50 0.75 0.58 0.25 0.94 0.62 0.25 0.91 0.75

Adj. Flow (vph) 0 56 32 4 24 12 4 382 16 0 455 12

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Lane Group Flow (vph) 0 88 0 0 40 0 0 402 0 0 467 0

Parking  (#/hr) 0 0 0 0 0 0 0 0

Turn Type NA Perm NA Perm NA NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 10.1 10.1 78.9 78.9

Effective Green, g (s) 10.1 10.1 78.9 78.9

Actuated g/C Ratio 0.10 0.10 0.79 0.79

Clearance Time (s) 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 144 140 1180 1186

v/s Ratio Prot c0.06 c0.31

v/s Ratio Perm 0.03 0.27

v/c Ratio 0.61 0.29 0.34 0.39

Uniform Delay, d1 43.1 41.6 3.0 3.2

Progression Factor 1.00 1.00 0.71 0.51

Incremental Delay, d2 7.5 1.1 0.7 0.9

Delay (s) 50.5 42.7 2.9 2.5

Level of Service D D A A

Approach Delay (s) 50.5 42.7 2.9 2.5

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 8.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 41 279 8 137 10 31 18 48 96

Future Volume (vph) 41 279 8 137 10 31 18 48 96

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4 4

Detector Phase 2 2 6 6 8 8 4 4 4

Switch Phase

Minimum Initial (s) 14.5 14.5 14.5 14.5 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 20.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 30.0 30.0 30.0 30.0 20.0 20.0 20.0 20.0 20.0

Total Split (%) 60.0% 60.0% 60.0% 60.0% 40.0% 40.0% 40.0% 40.0% 40.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Min C-Min C-Min C-Min None None None None None

Act Effct Green (s) 33.7 33.7 33.7 33.7 8.7 8.7 8.7

Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.17 0.17 0.17

v/c Ratio 0.07 0.31 0.03 0.15 0.24 0.37 0.41

Control Delay 3.4 4.0 2.2 2.3 16.5 21.5 7.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.4 4.0 2.2 2.3 16.5 21.5 7.2

LOS A A A A B C A

Approach Delay 3.9 2.3 16.5 12.6

Approach LOS A A B B

Intersection Summary

Cycle Length: 50

Actuated Cycle Length: 50

Offset: 37 (74%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.41

Intersection Signal Delay: 6.9 Intersection LOS: A

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     63: Irish St & Summer St Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 41 279 23 8 137 12 10 31 11 18 48 96

Future Volume (vph) 41 279 23 8 137 12 10 31 11 18 48 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.99 0.97 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.98 1.00

Satd. Flow (prot) 1593 1644 1593 1653 1614 1648 1425

Flt Permitted 0.65 1.00 0.56 1.00 0.89 0.86 1.00

Satd. Flow (perm) 1087 1644 932 1653 1447 1440 1425

Peak-hour factor, PHF 0.79 0.94 0.52 0.50 0.88 0.75 0.62 0.86 0.92 0.56 0.80 0.63

Adj. Flow (vph) 52 297 44 16 156 16 16 36 12 32 60 152

RTOR Reduction (vph) 0 8 0 0 5 0 0 10 0 0 0 129

Lane Group Flow (vph) 52 333 0 16 167 0 0 54 0 0 92 23

Turn Type Perm NA Perm NA Perm NA Perm NA Perm

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4 4

Actuated Green, G (s) 31.5 31.5 31.5 31.5 7.5 7.5 7.5

Effective Green, g (s) 31.5 31.5 31.5 31.5 7.5 7.5 7.5

Actuated g/C Ratio 0.63 0.63 0.63 0.63 0.15 0.15 0.15

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 684 1035 587 1041 217 216 213

v/s Ratio Prot c0.20 0.10

v/s Ratio Perm 0.05 0.02 0.04 c0.06 0.02

v/c Ratio 0.08 0.32 0.03 0.16 0.25 0.43 0.11

Uniform Delay, d1 3.6 4.3 3.5 3.8 18.8 19.3 18.4

Progression Factor 0.61 0.62 0.44 0.47 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.8 0.1 0.3 0.6 1.4 0.2

Delay (s) 2.4 3.5 1.6 2.1 19.4 20.6 18.6

Level of Service A A A A B C B

Approach Delay (s) 3.3 2.0 19.4 19.4

Approach LOS A A B B

Intersection Summary

HCM 2000 Control Delay 8.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 11 256 11 148 42 12 21 46

Future Volume (vph) 11 256 11 148 42 12 21 46

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Detector Phase 2 2 6 6 8 8 4 4

Switch Phase

Minimum Initial (s) 20.0 20.0 20.0 20.0 6.0 6.0 6.0 6.0

Minimum Split (s) 25.5 25.5 25.5 25.5 15.0 15.0 15.0 15.0

Total Split (s) 33.0 33.0 33.0 33.0 17.0 17.0 17.0 17.0

Total Split (%) 66.0% 66.0% 66.0% 66.0% 34.0% 34.0% 34.0% 34.0%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode C-Min C-Min C-Min C-Min None None None None

Act Effct Green (s) 34.4 34.4 8.0 8.0 8.0 8.0

Actuated g/C Ratio 0.69 0.69 0.16 0.16 0.16 0.16

v/c Ratio 0.29 0.22 0.29 0.17 0.16 0.40

Control Delay 5.4 5.5 21.9 11.5 19.1 14.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.4 5.5 21.9 11.5 19.1 14.2

LOS A A C B B B

Approach Delay 5.4 5.5 17.1 15.2

Approach LOS A A B B

Intersection Summary

Cycle Length: 50

Actuated Cycle Length: 50

Offset: 20 (40%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 45

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.40

Intersection Signal Delay: 8.6 Intersection LOS: A

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     65: Cutler St & Summer St Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 11 256 23 11 148 12 42 12 22 21 46 52

Future Volume (vph) 11 256 23 11 148 12 42 12 22 21 46 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.99 0.99 1.00 0.90 1.00 0.92

Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1654 1653 1593 1516 1593 1542

Flt Permitted 0.99 0.97 0.68 1.00 0.73 1.00

Satd. Flow (perm) 1639 1614 1140 1516 1221 1542

Peak-hour factor, PHF 0.92 0.88 0.82 0.69 0.71 0.60 0.81 0.75 0.79 0.66 0.82 0.81

Adj. Flow (vph) 12 291 28 16 208 20 52 16 28 32 56 64

RTOR Reduction (vph) 0 5 0 0 5 0 0 24 0 0 55 0

Lane Group Flow (vph) 0 326 0 0 239 0 52 20 0 32 65 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 2 6 8 4

Permitted Phases 2 6 8 4

Actuated Green, G (s) 32.2 32.2 6.8 6.8 6.8 6.8

Effective Green, g (s) 32.2 32.2 6.8 6.8 6.8 6.8

Actuated g/C Ratio 0.64 0.64 0.14 0.14 0.14 0.14

Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1055 1039 155 206 166 209

v/s Ratio Prot 0.01 0.04

v/s Ratio Perm c0.20 0.15 c0.05 0.03

v/c Ratio 0.31 0.23 0.34 0.10 0.19 0.31

Uniform Delay, d1 4.0 3.7 19.6 18.9 19.2 19.5

Progression Factor 1.00 1.23 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.5 1.3 0.2 0.6 0.8

Delay (s) 4.7 5.1 20.8 19.1 19.7 20.3

Level of Service A A C B B C

Approach Delay (s) 4.7 5.1 20.0 20.2

Approach LOS A A C C

Intersection Summary

HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 182 184 37 209 233 63 86 322 125 57 443 296

Future Volume (vph) 182 184 37 209 233 63 86 322 125 57 443 296

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 2 6 6 4 4 8 8

Detector Phase 5 2 2 1 6 6 7 4 4 3 8 8

Switch Phase

Minimum Initial (s) 7.0 20.0 20.0 7.0 20.0 20.0 7.0 10.0 10.0 7.0 10.0 10.0

Minimum Split (s) 15.0 26.0 26.0 15.0 26.0 26.0 15.0 15.5 15.5 15.0 15.5 15.5

Total Split (s) 15.0 26.0 26.0 15.0 26.0 26.0 15.0 34.0 34.0 15.0 34.0 34.0

Total Split (%) 16.7% 28.9% 28.9% 16.7% 28.9% 28.9% 16.7% 37.8% 37.8% 16.7% 37.8% 37.8%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 1.0 1.5 1.5 1.0 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 6.0 6.0 5.0 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None Max Max None None None None C-Max C-Max None C-Max C-Max

Act Effct Green (s) 30.7 20.0 20.0 31.3 20.3 20.3 40.5 33.2 33.2 39.5 32.6 32.6

Actuated g/C Ratio 0.34 0.22 0.22 0.35 0.23 0.23 0.45 0.37 0.37 0.44 0.36 0.36

v/c Ratio 0.61 0.48 0.10 0.63 0.74 0.19 0.31 0.53 0.20 0.16 0.74 0.53

Control Delay 27.4 35.1 0.4 27.8 44.7 1.6 6.4 9.3 0.6 13.5 34.7 16.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 27.4 35.1 0.4 27.8 44.7 1.6 6.4 9.3 0.6 13.5 34.7 16.0

LOS C D A C D A A A A B C B

Approach Delay 27.9 32.2 6.8 25.8

Approach LOS C C A C

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 16 (18%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 23.5 Intersection LOS: C

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     69: Ashville Hwy SR 70/SR 70 & Main St US 321



HCM Signalized Intersection Capacity Analysis

69: Ashville Hwy SR 70/SR 70 & Main St US 321 10/14/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized PM Peak Hour Synchro 10 Report

CDMS Page 56

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 182 184 37 209 233 63 86 322 125 57 443 296

Future Volume (vph) 182 184 37 209 233 63 86 322 125 57 443 296

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 6.0 6.0 5.0 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1863 1583 1770 1863 1583

Flt Permitted 0.34 1.00 1.00 0.54 1.00 1.00 0.22 1.00 1.00 0.40 1.00 1.00

Satd. Flow (perm) 625 1863 1583 1001 1863 1583 411 1863 1583 744 1863 1583

Peak-hour factor, PHF 0.89 0.92 0.77 0.76 0.75 0.72 0.90 0.89 0.89 0.84 0.89 0.81

Adj. Flow (vph) 204 200 48 275 311 88 96 362 140 68 498 365

RTOR Reduction (vph) 0 0 37 0 0 68 0 0 90 0 0 112

Lane Group Flow (vph) 204 200 11 275 311 20 96 362 50 68 498 253

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm

Protected Phases 5 2 1 6 7 4 3 8

Permitted Phases 2 2 6 6 4 4 8 8

Actuated Green, G (s) 29.7 20.0 20.0 30.3 20.3 20.3 39.1 32.2 32.2 37.9 31.6 31.6

Effective Green, g (s) 29.7 20.0 20.0 30.3 20.3 20.3 39.1 32.2 32.2 37.9 31.6 31.6

Actuated g/C Ratio 0.33 0.22 0.22 0.34 0.23 0.23 0.43 0.36 0.36 0.42 0.35 0.35

Clearance Time (s) 5.0 6.0 6.0 5.0 6.0 6.0 5.0 5.5 5.5 5.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 329 414 351 422 420 357 282 666 566 385 654 555

v/s Ratio Prot 0.07 0.11 c0.07 c0.17 c0.03 0.19 0.01 c0.27

v/s Ratio Perm 0.14 0.01 0.15 0.01 0.12 0.03 0.06 0.16

v/c Ratio 0.62 0.48 0.03 0.65 0.74 0.06 0.34 0.54 0.09 0.18 0.76 0.46

Uniform Delay, d1 23.3 30.5 27.4 23.8 32.4 27.3 17.1 23.0 19.2 16.1 25.9 22.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.33 0.29 0.02 1.00 1.00 1.00

Incremental Delay, d2 3.6 4.0 0.2 3.6 6.9 0.1 0.6 2.6 0.2 0.2 8.2 2.7

Delay (s) 26.9 34.5 27.6 27.4 39.3 27.4 6.3 9.2 0.7 16.3 34.0 25.3

Level of Service C C C C D C A A A B C C

Approach Delay (s) 30.3 32.9 6.7 29.3

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 25.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 21.5

Intersection Capacity Utilization 75.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group NBL NBT NBR SBL SBT NET SWT SWR

Lane Configurations

Traffic Volume (vph) 7 394 108 44 638 47 33 98

Future Volume (vph) 7 394 108 44 638 47 33 98

Turn Type Perm NA Perm pm+pt NA NA NA Perm

Protected Phases 6 5 2 4 3

Permitted Phases 6 6 2 3

Detector Phase 6 6 6 5 2 4 3 3

Switch Phase

Minimum Initial (s) 14.0 14.0 14.0 6.0 14.0 6.0 6.0 6.0

Minimum Split (s) 20.0 20.0 20.0 15.0 20.0 15.0 15.0 15.0

Total Split (s) 35.0 35.0 35.0 15.0 50.0 15.0 25.0 25.0

Total Split (%) 38.9% 38.9% 38.9% 16.7% 55.6% 16.7% 27.8% 27.8%

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lag Lead Lag Lead Lead

Lead-Lag Optimize?

Recall Mode C-Max C-Max C-Max None C-Max None None None

Act Effct Green (s) 34.4 34.4 34.4 45.2 45.2 8.8 18.1 18.1

Actuated g/C Ratio 0.38 0.38 0.38 0.50 0.50 0.10 0.20 0.20

v/c Ratio 0.06 0.67 0.19 0.17 0.76 0.76 0.86 0.26

Control Delay 22.0 30.9 2.1 11.3 17.3 61.2 58.4 2.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.0 30.9 2.1 11.3 17.3 61.2 58.4 2.6

LOS C C A B B E E A

Approach Delay 24.4 16.8 61.2 42.8

Approach LOS C B E D

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 60 (67%), Referenced to phase 2:SBTL and 6:NBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 28.1 Intersection LOS: C

Intersection Capacity Utilization 67.7% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     70: Vann Rd & Ashville Hwy SR 70
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 7 394 108 44 638 28 32 47 23 230 33 98

Future Volume (vph) 7 394 108 44 638 28 32 47 23 230 33 98

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.99 0.97 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1847 1768 1786 1583

Flt Permitted 0.27 1.00 1.00 0.24 1.00 0.98 0.96 1.00

Satd. Flow (perm) 494 1863 1583 440 1847 1768 1786 1583

Peak-hour factor, PHF 0.58 0.83 0.79 0.79 0.96 0.70 0.67 0.84 0.64 0.87 0.75 0.82

Adj. Flow (vph) 12 475 137 56 665 40 48 56 36 264 44 120

RTOR Reduction (vph) 0 0 86 0 2 0 0 14 0 0 0 96

Lane Group Flow (vph) 12 475 51 56 703 0 0 126 0 0 308 24

Turn Type Perm NA Perm pm+pt NA Split NA Split NA Perm

Protected Phases 6 5 2 4 4 3 3

Permitted Phases 6 6 2 3

Actuated Green, G (s) 33.2 33.2 33.2 45.1 45.1 8.8 18.1 18.1

Effective Green, g (s) 33.2 33.2 33.2 45.1 45.1 8.8 18.1 18.1

Actuated g/C Ratio 0.37 0.37 0.37 0.50 0.50 0.10 0.20 0.20

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 182 687 583 307 925 172 359 318

v/s Ratio Prot 0.26 0.01 c0.38 c0.07 c0.17

v/s Ratio Perm 0.02 0.03 0.08 0.02

v/c Ratio 0.07 0.69 0.09 0.18 0.76 0.74 0.86 0.08

Uniform Delay, d1 18.4 24.1 18.5 14.0 18.1 39.5 34.7 29.2

Progression Factor 1.00 1.00 1.00 0.85 0.67 1.00 1.00 1.00

Incremental Delay, d2 0.7 5.6 0.3 0.2 4.4 15.0 18.0 0.1

Delay (s) 19.1 29.7 18.8 12.1 16.4 54.5 52.7 29.3

Level of Service B C B B B D D C

Approach Delay (s) 27.1 16.1 54.5 46.1

Approach LOS C B D D

Intersection Summary

HCM 2000 Control Delay 29.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 67.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 126 980 26 764 133 17 32 141 27

Future Volume (vph) 126 980 26 764 133 17 32 141 27

Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm NA

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 2 8 4

Detector Phase 1 6 5 2 2 8 8 4 4

Switch Phase

Minimum Initial (s) 6.0 15.0 6.0 15.0 15.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 22.5 15.0 22.5 22.5 15.0 15.0 15.0 15.0

Total Split (s) 15.0 59.0 15.0 59.0 59.0 31.0 31.0 31.0 31.0

Total Split (%) 14.3% 56.2% 14.3% 56.2% 56.2% 29.5% 29.5% 29.5% 29.5%

Yellow Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None C-Min None C-Min C-Min None None None None

Act Effct Green (s) 73.5 66.9 67.7 60.4 60.4 18.4 18.4 18.4 18.4

Actuated g/C Ratio 0.70 0.64 0.64 0.58 0.58 0.18 0.18 0.18 0.18

v/c Ratio 0.33 0.52 0.10 0.46 0.17 0.23 0.30 0.71 0.50

Control Delay 3.9 5.2 6.7 15.0 2.7 38.6 17.5 57.2 12.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.9 5.2 6.7 15.0 2.7 38.6 17.5 57.2 12.4

LOS A A A B A D B E B

Approach Delay 5.1 13.0 22.5 31.5

Approach LOS A B C C

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 60 (57%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 12.3 Intersection LOS: B

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     79: Frontage Road/Walmart Access & Andrew Johnson Hwy US 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 126 980 26 26 764 133 17 32 54 141 27 163

Future Volume (vph) 126 980 26 26 764 133 17 32 54 141 27 163

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.91 1.00 0.88

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3525 1770 3539 1583 1770 1691 1770 1630

Flt Permitted 0.24 1.00 0.20 1.00 1.00 0.43 1.00 0.69 1.00

Satd. Flow (perm) 443 3525 374 3539 1583 799 1691 1285 1630

Peak-hour factor, PHF 0.93 0.86 0.81 0.81 0.82 0.81 0.53 0.80 0.84 0.88 0.75 0.91

Adj. Flow (vph) 135 1140 32 32 932 164 32 40 64 160 36 179

RTOR Reduction (vph) 0 2 0 0 0 70 0 53 0 0 148 0

Lane Group Flow (vph) 135 1170 0 32 932 94 32 51 0 160 67 0

Turn Type pm+pt NA pm+pt NA Perm Perm NA Perm NA

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 2 8 4

Actuated Green, G (s) 72.9 64.7 64.3 60.4 60.4 18.4 18.4 18.4 18.4

Effective Green, g (s) 72.9 64.7 64.3 60.4 60.4 18.4 18.4 18.4 18.4

Actuated g/C Ratio 0.69 0.62 0.61 0.58 0.58 0.18 0.18 0.18 0.18

Clearance Time (s) 5.5 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 411 2172 280 2035 910 140 296 225 285

v/s Ratio Prot c0.03 c0.33 0.00 0.26 0.03 0.04

v/s Ratio Perm 0.20 0.07 0.06 0.04 c0.12

v/c Ratio 0.33 0.54 0.11 0.46 0.10 0.23 0.17 0.71 0.24

Uniform Delay, d1 6.6 11.6 8.6 12.9 10.1 37.2 36.8 40.8 37.3

Progression Factor 0.36 0.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.8 0.2 0.7 0.2 0.8 0.3 10.1 0.4

Delay (s) 2.8 4.9 8.8 13.6 10.3 38.0 37.1 50.9 37.7

Level of Service A A A B B D D D D

Approach Delay (s) 4.7 13.0 37.3 43.3

Approach LOS A B D D

Intersection Summary

HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR Ø3 Ø5

Lane Configurations

Traffic Volume (vph) 28 1232 1262 45 52

Future Volume (vph) 28 1232 1262 45 52

Turn Type pm+pt NA NA Prot Prot

Protected Phases 1 6 2 4 4 3 5

Permitted Phases 6

Detector Phase 1 6 2 4 4

Switch Phase

Minimum Initial (s) 6.0 20.0 20.0 6.0 6.0 6.0 6.0

Minimum Split (s) 15.0 27.5 27.5 20.0 20.0 20.0 15.0

Total Split (s) 15.0 50.0 50.0 20.0 20.0 20.0 15.0

Total Split (%) 14.3% 47.6% 47.6% 19.0% 19.0% 19% 14%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 3.0 3.0 5.0 5.0 5.0 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 7.5 7.5 9.0 9.0

Lead/Lag Lead Lag Lag Lead Lead Lag Lead

Lead-Lag Optimize?

Recall Mode None C-Min C-Min None None None None

Act Effct Green (s) 55.6 47.1 53.3 7.6 7.6

Actuated g/C Ratio 0.53 0.45 0.51 0.07 0.07

v/c Ratio 0.19 0.58 0.78 0.27 0.37

Control Delay 11.8 14.7 13.6 48.5 18.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.8 14.8 13.6 48.5 18.0

LOS B B B D B

Approach Delay 14.7 13.6 33.7

Approach LOS B B C

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 28 (27%), Referenced to phase 2:WBTL and 6:EBT, Start of Green

Natural Cycle: 105

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 15.0 Intersection LOS: B

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     105: Andrew Johnson Hwy US 11E & Bob Smith Blvd
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 28 1232 1262 33 45 52

Future Volume (vph) 28 1232 1262 33 45 52

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 7.5 7.5 9.0 9.0

Lane Util. Factor 1.00 0.91 0.95 0.97 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 5085 3517 3433 1583

Flt Permitted 0.09 1.00 1.00 0.95 1.00

Satd. Flow (perm) 164 5085 3517 3433 1583

Peak-hour factor, PHF 0.78 0.93 0.94 0.55 0.66 0.81

Adj. Flow (vph) 36 1325 1343 60 68 64

RTOR Reduction (vph) 0 0 3 0 0 60

Lane Group Flow (vph) 36 1325 1400 0 68 4

Turn Type pm+pt NA NA Prot Prot

Protected Phases 1 6 2 4 4

Permitted Phases 6

Actuated Green, G (s) 49.5 45.3 49.3 6.4 6.4

Effective Green, g (s) 49.5 45.3 49.3 6.4 6.4

Actuated g/C Ratio 0.47 0.43 0.47 0.06 0.06

Clearance Time (s) 5.5 7.5 7.5 9.0 9.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 141 2193 1651 209 96

v/s Ratio Prot c0.01 0.26 c0.40 c0.02 0.00

v/s Ratio Perm 0.11

v/c Ratio 0.26 0.60 0.85 0.33 0.04

Uniform Delay, d1 18.8 23.0 24.6 47.2 46.4

Progression Factor 0.94 0.60 0.41 1.00 1.00

Incremental Delay, d2 0.8 1.0 4.3 0.9 0.2

Delay (s) 18.4 14.9 14.3 48.1 46.6

Level of Service B B B D D

Approach Delay (s) 15.0 14.3 47.4

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 16.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 31.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



Timings

107: Andrew Johnson Hwy US 11E & Fairground Rd 10/14/2019

GREENEVILLE SIGNAL SYSTEM  10/11/2019 2019 Optimized PM Peak Hour Synchro 10 Report

CDMS Page 63

Lane Group EBL EBT WBT SBL SBR

Lane Configurations

Traffic Volume (vph) 53 1562 1302 90 45

Future Volume (vph) 53 1562 1302 90 45

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4

Detector Phase 1 6 2 4 4

Switch Phase

Minimum Initial (s) 6.0 20.0 20.0 8.0 8.0

Minimum Split (s) 15.0 26.0 26.0 15.0 15.0

Total Split (s) 15.0 83.0 68.0 22.0 22.0

Total Split (%) 14.3% 79.0% 64.8% 21.0% 21.0%

Yellow Time (s) 4.0 4.5 4.5 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 6.0 5.5 5.5

Lead/Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Min C-Min None None

Act Effct Green (s) 80.7 80.2 70.4 13.3 13.3

Actuated g/C Ratio 0.77 0.76 0.67 0.13 0.13

v/c Ratio 0.26 0.59 0.62 0.61 0.22

Control Delay 4.4 3.0 3.7 54.3 12.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 4.4 3.0 3.7 54.3 12.7

LOS A A A D B

Approach Delay 3.0 3.7 42.2

Approach LOS A A D

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 80 (76%), Referenced to phase 2:WBT and 6:EBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 5.6 Intersection LOS: A

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     107: Andrew Johnson Hwy US 11E & Fairground Rd
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 53 1562 1302 45 90 45

Future Volume (vph) 53 1562 1302 45 90 45

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 6.0 5.5 5.5

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 3539 3517 1770 1583

Flt Permitted 0.12 1.00 1.00 0.95 1.00

Satd. Flow (perm) 219 3539 3517 1770 1583

Peak-hour factor, PHF 0.78 0.98 0.93 0.75 0.66 0.80

Adj. Flow (vph) 68 1594 1400 60 136 56

RTOR Reduction (vph) 0 0 2 0 0 49

Lane Group Flow (vph) 68 1594 1458 0 136 7

Turn Type pm+pt NA NA Prot Perm

Protected Phases 1 6 2 4

Permitted Phases 6 4

Actuated Green, G (s) 80.2 80.2 69.3 13.3 13.3

Effective Green, g (s) 80.2 80.2 69.3 13.3 13.3

Actuated g/C Ratio 0.76 0.76 0.66 0.13 0.13

Clearance Time (s) 5.5 6.0 6.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 247 2703 2321 224 200

v/s Ratio Prot 0.01 c0.45 c0.41 c0.08

v/s Ratio Perm 0.20 0.00

v/c Ratio 0.28 0.59 0.63 0.61 0.04

Uniform Delay, d1 7.1 5.3 10.4 43.4 40.2

Progression Factor 0.69 0.37 0.23 1.00 1.00

Incremental Delay, d2 0.5 0.8 1.1 4.6 0.1

Delay (s) 5.4 2.8 3.5 48.0 40.3

Level of Service A A A D D

Approach Delay (s) 2.9 3.5 45.7

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 5.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 51 1539 26 1271 24 4 48 6 82

Future Volume (vph) 51 1539 26 1271 24 4 48 6 82

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 8 4 4

Detector Phase 1 6 5 2 8 8 4 4 4

Switch Phase

Minimum Initial (s) 6.0 20.0 6.0 20.0 8.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 37.0 15.0 37.0 15.0 15.0 15.0 15.0 15.0

Total Split (s) 15.0 71.0 15.0 71.0 19.0 19.0 19.0 19.0 19.0

Total Split (%) 14.3% 67.6% 14.3% 67.6% 18.1% 18.1% 18.1% 18.1% 18.1%

Yellow Time (s) 4.0 4.5 4.0 4.5 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Min None C-Min None None None None None

Act Effct Green (s) 79.7 74.9 77.7 72.2 11.4 11.4 11.4 11.4

Actuated g/C Ratio 0.76 0.71 0.74 0.69 0.11 0.11 0.11 0.11

v/c Ratio 0.25 0.71 0.21 0.54 0.23 0.24 0.61 0.35

Control Delay 3.6 6.4 6.7 3.9 45.8 18.4 61.9 13.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.6 6.4 6.7 3.9 45.8 18.4 61.9 13.2

LOS A A A A D B E B

Approach Delay 6.3 4.0 28.8 37.6

Approach LOS A A C D

Intersection Summary

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 64 (61%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 7.5 Intersection LOS: A

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     108: Haynes Blvd/Lowes Access & Andrew Johnson Hwy US 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 51 1539 32 26 1271 18 24 4 35 48 6 82

Future Volume (vph) 51 1539 32 26 1271 18 24 4 35 48 6 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 1.00 1.00 0.87 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96 1.00

Satd. Flow (prot) 1770 3527 1770 3530 1770 1626 1786 1583

Flt Permitted 0.16 1.00 0.08 1.00 0.70 1.00 0.72 1.00

Satd. Flow (perm) 297 3527 147 3530 1304 1626 1338 1583

Peak-hour factor, PHF 0.64 0.88 0.80 0.59 0.98 0.75 0.75 0.50 0.80 0.63 0.50 0.93

Adj. Flow (vph) 80 1749 40 44 1297 24 32 8 44 76 12 88

RTOR Reduction (vph) 0 1 0 0 1 0 0 39 0 0 0 78

Lane Group Flow (vph) 80 1788 0 44 1320 0 32 13 0 0 88 10

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA Perm

Protected Phases 1 6 5 2 8 4

Permitted Phases 6 2 8 4 4

Actuated Green, G (s) 78.3 72.8 74.9 71.1 11.4 11.4 11.4 11.4

Effective Green, g (s) 78.3 72.8 74.9 71.1 11.4 11.4 11.4 11.4

Actuated g/C Ratio 0.75 0.69 0.71 0.68 0.11 0.11 0.11 0.11

Clearance Time (s) 5.5 6.0 5.5 6.0 5.5 5.5 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 298 2445 163 2390 141 176 145 171

v/s Ratio Prot c0.01 c0.51 0.01 0.37 0.01

v/s Ratio Perm 0.19 0.18 0.02 c0.07 0.01

v/c Ratio 0.27 0.73 0.27 0.55 0.23 0.07 0.61 0.06

Uniform Delay, d1 5.3 10.0 8.9 8.7 42.8 42.1 44.7 42.0

Progression Factor 0.67 0.47 1.52 0.35 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 1.7 0.7 0.7 0.8 0.2 7.0 0.1

Delay (s) 3.9 6.4 14.1 3.7 43.6 42.2 51.7 42.1

Level of Service A A B A D D D D

Approach Delay (s) 6.3 4.1 42.7 46.9

Approach LOS A A D D

Intersection Summary

HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 105.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT SEL SET NWL NWT NWR

Lane Configurations

Traffic Volume (vph) 10 608 211 234 592 19 20 140 7 160

Future Volume (vph) 10 608 211 234 592 19 20 140 7 160

Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA Perm

Protected Phases 2 1 6 8 4

Permitted Phases 2 2 6 8 4 4

Detector Phase 2 2 2 1 6 8 8 4 4 4

Switch Phase

Minimum Initial (s) 20.0 20.0 20.0 5.0 20.0 4.0 4.0 5.0 5.0 5.0

Minimum Split (s) 24.5 24.5 24.5 15.0 24.5 15.0 15.0 15.0 15.0 15.0

Total Split (s) 38.0 38.0 38.0 15.0 53.0 17.0 17.0 17.0 17.0 17.0

Total Split (%) 54.3% 54.3% 54.3% 21.4% 75.7% 24.3% 24.3% 24.3% 24.3% 24.3%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag Lag Lag Lag Lead

Lead-Lag Optimize?

Recall Mode C-Min C-Min C-Min None C-Min None None None None None

Act Effct Green (s) 35.0 35.0 35.0 48.6 48.6 12.4 12.4 12.4

Actuated g/C Ratio 0.50 0.50 0.50 0.69 0.69 0.18 0.18 0.18

v/c Ratio 0.05 0.68 0.25 0.57 0.53 0.27 0.75 0.42

Control Delay 11.8 16.2 4.0 9.1 7.1 24.2 47.8 8.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.8 16.2 4.0 9.1 7.1 24.2 47.8 8.2

LOS B B A A A C D A

Approach Delay 13.0 7.7 24.2 28.8

Approach LOS B A C C

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 69 (99%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 13.7 Intersection LOS: B

Intersection Capacity Utilization 74.5% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     126: Mt Bethal Rd/Mason St & Tusculum Blvd Bus 11E
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Movement EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Traffic Volume (vph) 10 608 211 234 592 10 19 20 4 140 7 160

Future Volume (vph) 10 608 211 234 592 10 19 20 4 140 7 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.98 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1855 1790 1781 1583

Flt Permitted 0.41 1.00 1.00 0.22 1.00 0.84 0.77 1.00

Satd. Flow (perm) 758 1863 1583 411 1855 1528 1437 1583

Peak-hour factor, PHF 0.50 0.96 0.96 0.89 0.90 0.50 0.68 0.56 0.33 0.80 0.44 0.91

Adj. Flow (vph) 20 633 220 263 658 20 28 36 12 175 16 176

RTOR Reduction (vph) 0 0 103 0 2 0 0 10 0 0 0 142

Lane Group Flow (vph) 20 633 117 263 676 0 0 66 0 0 191 34

Turn Type Perm NA Perm pm+pt NA Perm NA Perm NA Perm

Protected Phases 2 1 6 8 4

Permitted Phases 2 2 6 8 4 4

Actuated Green, G (s) 35.0 35.0 35.0 48.6 48.6 12.4 12.4 12.4

Effective Green, g (s) 35.0 35.0 35.0 48.6 48.6 12.4 12.4 12.4

Actuated g/C Ratio 0.50 0.50 0.50 0.69 0.69 0.18 0.18 0.18

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 379 931 791 462 1287 270 254 280

v/s Ratio Prot c0.34 0.07 c0.36

v/s Ratio Perm 0.03 0.07 0.32 0.04 c0.13 0.02

v/c Ratio 0.05 0.68 0.15 0.57 0.53 0.24 0.75 0.12

Uniform Delay, d1 9.0 13.3 9.4 7.7 5.2 24.8 27.3 24.2

Progression Factor 1.13 0.89 1.58 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 3.2 0.3 1.6 1.5 0.5 11.8 0.2

Delay (s) 10.4 15.0 15.3 9.3 6.7 25.2 39.2 24.4

Level of Service B B B A A C D C

Approach Delay (s) 15.0 7.4 25.2 32.1

Approach LOS B A C C

Intersection Summary

HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 74.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Configurations

Traffic Volume (vph) 5 708 65 739 24 10 23 17

Future Volume (vph) 5 708 65 739 24 10 23 17

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 6 2 4 8

Detector Phase 1 6 5 2 4 4 8 8

Switch Phase

Minimum Initial (s) 7.0 30.0 7.0 30.0 8.0 8.0 8.0 8.0

Minimum Split (s) 15.0 36.0 15.0 36.0 15.0 15.0 15.0 15.0

Total Split (s) 15.0 40.0 15.0 40.0 15.0 15.0 15.0 15.0

Total Split (%) 21.4% 57.1% 21.4% 57.1% 21.4% 21.4% 21.4% 21.4%

Yellow Time (s) 3.5 4.0 3.5 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 2.0 1.0 2.0 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Min None C-Min None None None None

Act Effct Green (s) 50.3 44.4 53.2 51.4 8.7 8.7

Actuated g/C Ratio 0.72 0.63 0.76 0.73 0.12 0.12

v/c Ratio 0.03 0.69 0.21 0.61 0.44 0.42

Control Delay 3.0 16.4 2.1 6.2 24.3 29.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.0 16.4 2.1 6.2 24.3 29.9

LOS A B A A C C

Approach Delay 16.2 5.8 24.3 29.9

Approach LOS B A C C

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 12.3 Intersection LOS: B

Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     130: Hope Rd & Tusculum Blvd Bus 11E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 5 708 25 65 739 20 24 10 31 23 17 15

Future Volume (vph) 5 708 25 65 739 20 24 10 31 23 17 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.94 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1770 1845 1770 1852 1726 1765

Flt Permitted 0.26 1.00 0.19 1.00 0.90 0.86

Satd. Flow (perm) 482 1845 354 1852 1575 1549

Peak-hour factor, PHF 0.42 0.94 0.48 0.74 0.92 0.63 0.67 0.42 0.70 0.58 0.61 0.75

Adj. Flow (vph) 12 753 52 88 803 32 36 24 44 40 28 20

RTOR Reduction (vph) 0 3 0 0 1 0 0 40 0 0 16 0

Lane Group Flow (vph) 12 802 0 88 834 0 0 64 0 0 72 0

Turn Type pm+pt NA pm+pt NA Perm NA Perm NA

Protected Phases 1 6 5 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 42.6 41.2 51.2 45.5 7.1 7.1

Effective Green, g (s) 42.6 41.2 51.2 45.5 7.1 7.1

Actuated g/C Ratio 0.61 0.59 0.73 0.65 0.10 0.10

Clearance Time (s) 4.5 6.0 4.5 6.0 5.5 5.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 319 1085 374 1203 159 157

v/s Ratio Prot 0.00 c0.43 c0.02 c0.45

v/s Ratio Perm 0.02 0.15 0.04 c0.05

v/c Ratio 0.04 0.74 0.24 0.69 0.41 0.46

Uniform Delay, d1 6.3 10.5 6.5 7.8 29.5 29.6

Progression Factor 1.00 1.00 0.40 0.41 1.00 1.00

Incremental Delay, d2 0.0 4.5 0.3 2.7 1.7 2.1

Delay (s) 6.3 15.0 2.9 5.9 31.2 31.7

Level of Service A B A A C C

Approach Delay (s) 14.9 5.6 31.2 31.7

Approach LOS B A C C

Intersection Summary

HCM 2000 Control Delay 12.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT WBT WBR SBL SBR Ø4 Ø6

Lane Configurations

Traffic Volume (vph) 7 244 295 32 53 99

Future Volume (vph) 7 244 295 32 53 99

Turn Type Prot NA NA Perm Prot Perm

Protected Phases 1 5 2 3 4 6

Permitted Phases 2 3 3

Detector Phase 1 5 2 2 3 3

Switch Phase

Minimum Initial (s) 6.0 20.0 20.0 20.0 5.0 5.0 5.0 4.5

Minimum Split (s) 20.0 28.5 27.5 27.5 15.0 15.0 15.0 20.0

Total Split (s) 20.0 28.5 30.0 30.0 15.0 15.0 15.0 21.5

Total Split (%) 25.0% 35.6% 37.5% 37.5% 18.8% 18.8% 19% 27%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 5.5 5.0 4.0 4.0 5.0 5.0 4.5 4.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 9.0 8.5 7.5 7.5 8.5 8.5

Lead/Lag Lead Lead Lag Lag Lead Lead Lag Lag

Lead-Lag Optimize?

Recall Mode None None Max Max None None None Max

Act Effct Green (s) 6.4 20.6 47.2 47.2 6.4 6.4

Actuated g/C Ratio 0.08 0.27 0.61 0.61 0.08 0.08

v/c Ratio 0.05 0.54 0.28 0.04 0.40 0.50

Control Delay 30.6 12.2 13.5 5.8 45.4 15.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.6

Total Delay 30.6 12.2 13.5 5.8 45.4 16.3

LOS C B B A D B

Approach Delay 12.7 12.8 25.8

Approach LOS B B C

Intersection Summary

Cycle Length: 80

Actuated Cycle Length: 77.6

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 15.6 Intersection LOS: B

Intersection Capacity Utilization 36.1% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     132: Snapps Ferry Rd & Bohannon Ave
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (vph) 7 244 295 32 53 99

Future Volume (vph) 7 244 295 32 53 99

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 9.0 8.5 7.5 7.5 8.5 8.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1770 1863 1863 1583 1770 1583

Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1770 1863 1863 1583 1770 1583

Peak-hour factor, PHF 0.88 0.92 0.92 0.92 0.92 0.83

Adj. Flow (vph) 8 265 321 35 58 119

RTOR Reduction (vph) 0 0 0 17 0 113

Lane Group Flow (vph) 8 265 321 18 58 6

Turn Type Prot NA NA Perm Prot Perm

Protected Phases 1 5 2 3

Permitted Phases 2 3 3

Actuated Green, G (s) 1.3 20.6 45.0 45.0 4.8 4.8

Effective Green, g (s) 1.3 20.6 45.0 45.0 4.8 4.8

Actuated g/C Ratio 0.01 0.23 0.51 0.51 0.05 0.05

Clearance Time (s) 9.0 8.5 7.5 7.5 8.5 8.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 25 431 943 801 95 85

v/s Ratio Prot 0.00 c0.14 c0.17 c0.03

v/s Ratio Perm 0.01 0.00

v/c Ratio 0.32 0.61 0.34 0.02 0.61 0.08

Uniform Delay, d1 43.4 30.6 13.1 11.0 41.1 39.9

Progression Factor 0.83 0.30 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.9 2.5 1.0 0.1 11.1 0.4

Delay (s) 42.9 11.6 14.1 11.0 52.2 40.3

Level of Service D B B B D D

Approach Delay (s) 12.5 13.8 44.2

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 20.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 88.9 Sum of lost time (s) 33.0

Intersection Capacity Utilization 36.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group SEL SET NWL NWT NEL NET SWL SWT

Lane Configurations

Traffic Volume (vph) 8 7 8 9 1 497 32 456

Future Volume (vph) 8 7 8 9 1 497 32 456

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Detector Phase 8 8 4 4 6 6 2 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 25.0 25.0 25.0 25.0

Minimum Split (s) 10.5 10.5 10.5 10.5 29.5 29.5 29.5 29.5

Total Split (s) 18.0 18.0 18.0 18.0 52.0 52.0 52.0 52.0

Total Split (%) 25.7% 25.7% 25.7% 25.7% 74.3% 74.3% 74.3% 74.3%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None None C-Min C-Min C-Min C-Min

Act Effct Green (s) 7.5 7.5 56.5 56.5 56.5 56.5

Actuated g/C Ratio 0.11 0.11 0.81 0.81 0.81 0.81

v/c Ratio 0.15 0.43 0.01 0.40 0.08 0.34

Control Delay 29.3 17.5 3.0 3.8 1.1 1.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 29.3 17.5 3.0 3.8 1.1 1.4

LOS C B A A A A

Approach Delay 29.3 17.5 3.8 1.3

Approach LOS C B A A

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 70

Offset: 54 (77%), Referenced to phase 2:SWTL and 6:NETL, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.43

Intersection Signal Delay: 4.3 Intersection LOS: A

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     135: Tusculum Blvd Bus 11E & Grove St
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (vph) 8 7 0 8 9 37 1 497 5 32 456 10

Future Volume (vph) 8 7 0 8 9 37 1 497 5 32 456 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.90 1.00 1.00 1.00 0.99

Flt Protected 0.98 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1817 1668 1770 1859 1770 1850

Flt Permitted 0.81 0.94 0.46 1.00 0.42 1.00

Satd. Flow (perm) 1501 1578 857 1859 775 1850

Peak-hour factor, PHF 0.67 0.58 0.92 0.50 0.75 0.51 0.25 0.85 0.63 0.67 0.93 0.42

Adj. Flow (vph) 12 12 0 16 12 73 4 585 8 48 490 24

RTOR Reduction (vph) 0 0 0 0 66 0 0 0 0 0 2 0

Lane Group Flow (vph) 0 24 0 0 35 0 4 593 0 48 512 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 6.3 6.3 54.7 54.7 54.7 54.7

Effective Green, g (s) 6.3 6.3 54.7 54.7 54.7 54.7

Actuated g/C Ratio 0.09 0.09 0.78 0.78 0.78 0.78

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 135 142 669 1452 605 1445

v/s Ratio Prot c0.32 0.28

v/s Ratio Perm 0.02 c0.02 0.00 0.06

v/c Ratio 0.18 0.24 0.01 0.41 0.08 0.35

Uniform Delay, d1 29.5 29.6 1.7 2.5 1.8 2.3

Progression Factor 1.00 1.00 1.00 1.00 0.36 0.31

Incremental Delay, d2 0.6 0.9 0.0 0.9 0.2 0.5

Delay (s) 30.1 30.5 1.7 3.3 0.8 1.2

Level of Service C C A A A A

Approach Delay (s) 30.1 30.5 3.3 1.2

Approach LOS C C A A

Intersection Summary

HCM 2000 Control Delay 5.0 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 39.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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