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Chapter 1. INTRODUCTION

A. Study Purpose and Scope

The purpose of this study is to provide a detailed evaluation in response to a request by
the Tennessee Department of Transportation for modifications to the existing
interchange at Interstate 65 and State Route 248 (Goose Creek Bypass) in the City of
Franklin and Williamson County. The subject interchange has a diamond type ramp
configuration. State Route 248 is a two-lane roadway, classified as a major arterial from
Interstate 65 to the west and a minor collector east of Interstate 65. The interchange is
situated in the southern edge of Franklin’s urban growth boundary and is considered the
southern gateway to the City of Franklin.

The recommended plan for this interchange proposes construction of an improved
diamond interchange in order to mitigate existing operational deficiencies as well as
provide sufficient capacity for future growth in traffic. The Long Range Transportation
Plan includes two projects that impact the interchange, widening of State Route 248 and
widening of 1-65.

The factors considered in the modification study for this interchange are traffic
operations, right-of-way requirements, construction cost, land use impacts and possible
environmental concerns.

This study was initiated by the Tennessee Department of Transportation based upon
concerns regarding future growth in the Goose Creek area and its impact on traffic
operations. Several large tracts of land in the vicinity of the interchange are in the
development review process with the City of Franklin. Specifically, a project called
“Berry Farms Mixed Use Development” is planned to be constructed in phases over the
next 10-20 years on land tracts that border the northwest, southwest, and southeast
quadrants of the 1-65 and State Route 248 interchange. The Berry Farms development
alone will substantially increase traffic demand on State Route 248. Existing traffic on
State Route 248 exceeds the capacity of the existing interchange, and general growth,
aside from Berry Farms, will contribute to further operational decline in the future if an
improvement to the interchange is not undertaken.

Improvement of the interchange and widening of State Route 248 and Interstate 65 are
reflected in the Long Range Transportation Plan (LRTP). Specifically, the LRTP calls
for:
¢ widening of 1-65 from 4 to 8 lanes from State Route 96 to State Route 840,
and
¢ widening State Route 248 from 2 lanes to 4 lanes with a median between
Lewisburg Pike and I-65.
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A review of the crash history at this interchange revealed higher than average crash
rates at both ramp terminal intersections and on mainline 1-65. The table below
summarizes the calculated rates for the three year period from 1999 through 2001. An
explanation of the different rate calculations follows the summary table.

Traffic Crash Rates

1999-2001
Crash Rates
Location Statewide Actual Actual/Critical | Severity
Average Rate Critical Rate Rate Index
SR 248 from Bridge over Five Mile
Creek to Truck%top Driveway .77 5.91 3.30 1.79 0.21
I-65 @ SR 248 Interchange 0.45 1.26 0.78 1.62 0.25

The actual traffic crash rate is determined by dividing the number of crashes that occur
at a given location in a specified time period by the amount of vehicular exposure at that
location. Exposure is measured in number of vehicle-miles of travel or in number of
entering vehicles. Statewide averages for crash rates on comparable roadway
segments are provided in the table for comparison. The critical crash rate reflects a
statistical control that provides a means of evaluating actual crash rates. If an actual
crash rate is higher than the critical rate, one can conclude that the crash pattern is
most likely not due to chance but to some unfavorable characteristic of the local
conditions. The severity index is an expression of the ratio of fatal and injury crashes to
the total number of crashes at a given location. The higher the severity index, the more
hazardous the location.

The calculated crash rates for the 1-65 and State Route 248 interchange support the
conclusion that deficient roadway geometry is contributing to the pattern of traffic
crashes.

B. Description of the Area

The 1-65 and State Route 248 interchange is located in central Williamson County on
the southern edge of the City of Franklin’s Urban Growth Boundary in an area known as
Goose Creek. Both the City of Franklin and Wiliamson County have experienced
significant population growth in the last decade. According to the U.S. Census Bureau,
the population in Williamson County increased by 56.3% from 1990 to 2000. More
significantly, the population in Franklin increased by 108% from 1990 to 2000.

U.S. Census Population Trends

Year City of Franklin Williamson County
1980 12,407 58,108
1990 20,098 81,021
2000 41,842 126,638
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Franklin’s Urban Growth Boundary is expanding to the south where real estate
developers are proposing substantial residential and commercial development projects.
The interchange of 1-65 and State Route 248 is situated in the center of several large
land tracts that have been purchased for a mixed-use development known as Berry
Farms. The Berry Farms project is expected to be constructed in phases over the next
10-20 years. The growth in traffic associated with increased development and
population trends in the Goose Creek area necessitate improvements to the
transportation infrastructure in order to accommodate the mobility and safety needs of
the public.

Existing land uses immediately adjacent to the 1-65 and State Route 248 interchange
include undeveloped agricultural land, gas stations, a truck stop, and miscellaneous
commercial businesses. The Goose Creek Small Area Plan calls for future land uses
consistent with a commercial activity center and mixed-use development (residential
and commercial). The Small Area Plan envisions that the State Route 248 interchange
provides a major regional economic development opportunity for the City of Franklin
and would serve as a future gateway to the City.

The closest interchanges to the north and south on |-65 are located at State Route 96

which is approximately 4.2 miles to the north, and at State Route 840 which is
approximately 2.7 miles to the south.

C. Relationship to Other Highway Improvement Plans and Programs

The Long Range Transportation Plan includes two transportation projects in the vicinity
of the 1-65 and State Route 248 interchange. These projects are summarized in the
table below.

Long Range Transportation Plan Improvement Projects

Roadway From To Project
Interstate 65 State Route 96 State Route 840 Widen from 4 to 8 lanes
SR 248 (Goose Creek | Lewisburg Pike 1-65 Widen from 2 lanes to a 4-
Bypass) lane median divided facility

with bike lanes
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Chapter 2. PRELIMINARY PLANNING DATA
A. Land Use
The existing land use in the study area is primarily commercial and agricultural. The

commercial land uses include gas stations, a truck stop and miscellaneous commercial
businesses.

B. Traffic Served

Traffic volume estimates for this evaluation were prepared with data provided by the
development team for Berry Farms. They include existing traffic counts, general area
growth, and trips expected to be generated by the Berry Farms development.

Interstate 65 is presently (2005) a four-lane freeway with an anticipated year 2008 peak
hour traffic volume of approximately 7,620 vehicles north of SR 248 (7,300 in the a.m.
peak hour and 7,930 in the p.m. peak hour) and approximately 6,570 vehicles in the
peak hour south of SR 248 (6,250 a.m. / 6,880 p.m.). By the design year 2028 these
peak hour volumes are expected to increase to approximately 11,150 north of SR 248
(10,560 a.m. / 11,750 p.m.) and approximately 9,460 south of SR 248 (8,900 a.m. /
10,020 p.m.).

SR 248 is a two-lane major arterial roadway with an anticipated year 2008 peak hour
volume of approximately 2,500 vehicles (2,150 a.m. / 2,930 p.m.) west of I-65 and
approximately 1,600 east of 1-65 (1,270 a.m. / 1,900 p.m.). By the design year 2028
these peak hour volumes are expected to increase to approximately 4,500 west of 1-65
(3,680 a.m. / 5,220 p.m.) and approximately 2,900 east of 1-65 (2,260 a.m. / 3,520 p.m.)

Present and projected design hour traffic volumes (DHV) are shown in the Appendix.

With the existing four travel lanes, peak direction levels of service on I-65 north of State
Route 248 are “F” / “F” (northbound a.m. / southbound p.m.) for year 2008 design hour
volumes and “F” / “F” (northbound a.m. / southbound p.m.) for year 2028 volumes. On
I-65 south of State Route 248, the levels of service for peak direction design hour
volumes are also “F” / “F” (northbound a.m. / southbound p.m.) for year 2008 and 2028.

Levels of service at the ramp terminal intersections with State Route 248 are either “E”
or “F” with present-day geometry and year 2008 traffic volumes. With year 2028
volumes, all movements at these intersections operate at level of service “F”. The
deficiencies are caused by extremely high traffic volumes with insufficient turn lanes and
inadequate signalization.

In addition to the intersection deficiencies at the ramp terminals, there are deficiencies
at the ramp merge and diverge areas along |-65. Operational deficiencies at the ramp
merge and diverge points are primarily affected by heavy traffic volumes on |-65. In
addition, the existing acceleration and deceleration lengths are short and do not meet
current design standards. Traffic exiting at the southbound ramp routinely backs up
onto mainline 1-65. These acceleration and deceleration lanes need to be lengthened
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and additional lanes are needed on all ramps to accommodate increasing traffic
volumes on State Route 248.

Capacity Analysis Results with Existing Geometry
[-65 @ State Route 248

2008 2028
Freeway Segment AM DHV PM DHV AM DHV PM DHV
SR 840 to SR 248 (south of SR 248)
1-65 Northbound F C F F
I-65 Southbound C F C F
SR 248 to SR 96 (north of SR 248)
I-65 Northbound F E F F
[-65 Southbound C F E F
2008 2028
Ramp Diverge AM DHV PM DHV | AMDHV PM DHV
I-65 @ Northbound Exit Ramp F C F D
I-65 @ Southbound Exit Ramp C F D F
Ramp Merge
I-65 @ Northbound Entrance Ramp F D F F
I-65 @ Southbound Entrance Ramp C F D F
Ramp Intersection Approach & 2008 2028
(stop sign control) Movement AM DHV PM DHV AM DHV PM DHV
SR 248 @ Eastbound left E F F F
1-65 NB Ramps Northbound left/right F F F F
Ramp Intersection 2008 2028
(signal control) Approach AM DHV PMDHV | AM DHV PM DHV
SR 248 @ Eastbound F F F F
I1-65 SB Ramps Westbound E F F F
Southbound F F F F

The recommended proposed modification to the interchange would maintain the
existing diamond configuration but add capacity through additional travel lanes. The
plan calls for widening all ramps to provide dual left turn lanes or dual receiver lanes.
Separate right turn lanes are also recommended at each ramp terminal on State Route
248. Signalization is proposed for both ramp intersections with an urban diamond
phasing pattern. The recommended plan assumes widening of |-65 to an 8-lane
freeway from State Route 96 to State Route 840, as is stated in the Franklin Major
Thoroughfare Plan Update.

Traffic operations with the improved diamond plan were analyzed with three traffic
analysis software packages: Highway Capacity Software (HCS), Synchro/SimTraffic,
and CORSIM. Levels of service from HCS and Synchro are shown in the following
table. Printouts of all capacity analyses and levels of service are included in the
Appendix. Intersection levels of service for the 2028 morning design hour are
significantly improved with the upgraded diamond configuration. Levels of service for
the 2028 afternoon design hour are “E” and “F” for the northbound and southbound
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intersections, respectively. While not ideal, these levels of service are reflective of
improved operations when compared to existing conditions.

Levels of service on the entrance and exit ramps improve significantly with the
recommended plan. The only deficient ramp merge or diverge levels of service with the
recommended plan are at the northbound entrance ramp merge area during the
morning peak hour and at the southbound exit ramp diverge area during the afternoon
peak hour. Levels of service at these ramps are constrained by mainline 1-65.

Capacity Analysis Results with Recommended Geometry
[-65 @ State Route 248

2028
Freeway Segment AM DHV PM DHV
SR 840 to SR 248 (south of SR 248)
[-65 Northbound — south of SR 248 E* C
I-65 Southbound — south of SR 248 B E*
SR 248 to SR 96 (north of SR 248)
I-65 Northbound — north of SR 248 F** C
I-65 Southbound — north of SR 248 B F***
* LOS E is reached by 2023.
** LOS E is reached by 2016.
*** LOS E is reached by 2018.
2028
Ramp Diverge AM DHV PM DHV
I-65 @ Northbound Exit Ramp A A
1-65 @ Southbound Exit Ramp A F*
Ramp Merge
I-65 @ Northbound Entrance Ramp F* A
I-65 @ Southbound Entrance Ramp A A
*Ramp fails due to mainline freeway failure.
Improved Diamond Interchange
Ramp Intersection Approach & 2028
(signal control) Movement AM DHV PM DHV
SR 248 @ Eastbound A B
I-65 Northbound Westbound E F
Ramps Northbound E F
Intersection Average C E
SR 248 @ Eastbound A C
I-65 Southbound Westbound B D
Ramps Southbound D F
Intersection Average C F

A detailed CORSIM simulation model was developed to assess traffic operations with
the upgraded diamond plan versus two other considered alternate plans which included
a single point urban interchange (SPUI) and a modified diamond with a loop ramp.
(These alternate configurations are described in more detail in a later section of this
report. Refer to the “Discussion of Alternatives” section.) Three measures of
effectiveness were recorded for each interchange configuration: average travel time,
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average network speed, and total network delay. The results of the CORSIM models
are summarized in the following table. The simulation models showed the best
performance measures for the diamond with loop ramp plan. The loop plan was
removed from further consideration, however, because its greater right-of-way impacts
make it impractical compared to the other two concepts. The traffic operational
effectiveness of the diamond and SPUI plans were closely comparable, with slightly
better results for the diamond configuration.

CORSIM Measures of Effectiveness Comparison
AM Design Hour

MOE Interchange Alternative
Diamond SPUI Loop
Average Travel Time (sec/veh)
Eastbound SR-248 * 59 66 63
Westbound SR-248 * 96 103 58
Average Network Speed (mph) 45 46 47
Total Network Delay (veh-hr) 124 126 95

* average travel times measured between traffic signals adjacent to I-65 ramps

PM Design Hour

MOE Interchange Alternative
Diamond SPUI Loop
Average Travel Time (sec/veh)
Eastbound SR-248 * 88 85 100
Westbound SR-248 * 117 109 77
Average Network Speed (mph) 40 41 42
Total Network Delay (veh-hr) 200 215 178

* average travel times measured between traffic signals adjacent to I-65 ramps

C. Proposed Improvements

The scope of work for the proposed modification consists of the following items.
Functional concept plans for the recommended modification are included as an
attachment to this report.

Item 1:  Construct a new bridge on State Route 248 to accommodate the improved
diamond interchange. The bridge would consist of ten 12’ lanes, striped as
side-by-side dual left turn lanes and three through lanes in each direction. A
10’ outside shoulder is proposed to accommodate bicycles. Shift the
centerline alignment of State Route 248 toward the south to aid in
construction of the new bridge. Staged construction is proposed for the
bridge in order to maintain traffic flow.

Item 2:  Construct a new bridge across Five Mile Creek, west of I-65 to accommodate
the widened cross section on State Route 248. Staged construction is
proposed in order to maintain traffic flow.

ltem 3: Widen State Route 248 to provide six travel lanes plus auxiliary turn lanes
and 10’ shared-use shoulders through the interchange. On the west side of I-
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Item 4:

Item 5:

Item 5:

Item 6:

Item 7:

65 extend the widened six-lane cross section across Five Mile Creek to the
intersection of realigned Old Peytonsville Road and the first access driveway
to the Berry Farms development. In order to limit access control along State
Route 248, a raised median shall be provided as a minimum to the first cross
street west of the ramp terminals. It is recommended that the outside travel
lanes be dropped at the Old Peytonsville Road intersection and that only four
travel lanes be continued to the west of the intersection. It is expected that a
separate project will be undertaken by the City of Franklin or the Tennessee
DOT to widen State Route 248 to a four-lane median divided cross section
west of the relocated Old Peytonsville Road intersection, as described in the
Long Range Transportation Plan.

On the eastern side of 1-65, extend the six-lane cross section including a
raised median for a distance of approximately 600 feet to a new intersection
that will provide access to the TA Travel Center truck stop and a development
parcel on the south side of State Route 248. Drop the outside travel lanes at
this intersection, as well as the raised median, then moving eastward, taper
the remaining lanes down to match the existing two-lane cross section.
Create a right-angle intersection with a stop condition at Long Lane and
provide a left-turn lane on State Route 248 at Long Lane.

Install traffic signals at the ramp terminal intersections on State Route 248.
Use an urban diamond-type phasing plan for the signals.

Relocate a portion of Old Peytonsville Road away from 1-65 to make room for
widening and improvement of the southbound exit ramp and allow for
extension of the controlled access area near the ramp terminals. Construct a
cul-de-sac on Old Peytonsville Road to eliminate its existing intersection with
State Route 248. In conjunction with the cul-de-sac, construct an extension
of Old Peytonsville Road to the west across Five Mile Creek into the Berry
Farms development property. The extended Old Peytonsville Road would
then intersect State Route 248 west of Five Mile Creek. Additional right-of-
way and a new bridge will be needed to accommodate the realignment of Old
Peytonsville Road. The concept for extension of Old Peytonsville Road was
coordinated with the City of Franklin and the Berry Farms developer.

Widen each of the existing entrance and exit ramps to 1-65. On the
northbound ramps and on the southbound entry ramp, provide three travel
lanes near the intersection with State Route 248 and taper to two lanes in the
merge / diverge area. On the southbound exit ramp, construct four lanes
near the intersection with State Route 248 and taper to two lanes for the
merge / diverge area.

Lengthen all of the ramp acceleration and deceleration lanes on 1-65 to
comply with current American Association of State Highway and
Transportation Officials (AASHTO) standards.

On the east side of |-65, extend the controlled access (CA) fencing along
State Route 248 for a distance of approximately 600" east of the existing CA
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fence termini. Construct a new access road between the two truck stops east
of 1-65 to provide full traffic access to each property.

Item 8: On the west side of I-65, extend the CA fence along State Route 248 for a
distance of approximately 900’ west of the existing fence termini. This
extension of access control will affect access to the existing Cone Gas Station
and Mapco Express Gas Station properties, as well as to various businesses
along Old Peytonsville Road. The extension of Old Peytonsville Road
described in Item 5 is the recommended means for providing access to these
properties in the future.

The recommended plan assumes widening of I-65 to eight travel lanes with a median

barrier. The functional plans for the recommended concept illustrate the freeway
widening, but it is not included in the cost estimates for this project.

D. Discussion of Alternatives

Three alternatives were considered in the evaluation of this interchange. The first
alternative is to make no changes to the interchange. The existing interchange
geometry is deficient in terms of intersection capacity and geometry. With no
improvements, the ramp terminal intersections will exceed capacity by the year 2008
and the higher than average crash rates will continue. Increasing delays at this
interchange will result in increased vehicle emissions, on-going safety concerns, and
costs from lost productivity. For these reasons, the “no build” option was considered
unacceptable.

The second alternative plan considered was a modification of the interchange to include
a loop ramp in the southeast quadrant of the interchange in order to accommodate
traffic traveling from eastbound State Route 248 to northbound I-65. With this plan, the
remaining ramp termini were kept in the existing diamond configuration with additional
turn lanes and signalization. This alternate plan yields levels of service that are slightly
better than the recommended diamond plan but requires significantly more right-of-way.
A single-line concept plan for the loop ramp alternate is included in the appendix of this
report. The table below summarizes intersection levels of service that could be
achieved with the loop ramp plan. This alternate was presented to representatives from
the City of Franklin. After discussion of the performance measures of each alternate,
the City’s representatives indicated a reluctance to support an interchange option with
the property impacts that the loop ramp option would create.
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Capacity Analysis Results for 2"! Considered Alternate
(Two Signals with a Loop Ramp)

Ramp Intersection 2028
(signal control) Approach AM DHV PM DHV
SR 248 @ Eastbound A A
I-65 NB Ramps Westbound A A
Northbound D D
Intersection Average C B
SR 248 @ Eastbound A E
I-65 SB Ramps Westbound B D
Southbound D F
Intersection Average C E

The third alternate plan considered for this interchange was a single point urban
interchange (SPUI) configuration. The studied plan included an eight-lane bridge over |-
65 to provide opposing dual left turn lanes and three through lanes in each direction. A
signalized intersection was included at the ramp terminals with signal control for dual
right turn lanes on the southbound exit ramp. The ramps were assumed to be
lengthened and widened to two or more lanes as was included in the recommended
diamond concept. The SPUI alternative provides similar levels of service to the
recommended diamond configuration. The following table summarizes intersection
levels of service with the SPUI alternative. Functional concept plans and a cost
estimate were developed for the SPUI interchange because it was identified as the
preferred configuration by representatives from the City of Franklin. The concept plans
and costs estimate are included in the appendix of this report. The SPUI was not
selected as the recommended plan, however, due to higher construction costs.

Capacity Analysis Results for 3" Considered Alternate
Single Point Urban Interchange

Ramp Intersection 2028
(signal control) Approach AM DHV PM DHV
SR 248 @ Eastbound B C
I-65 Ramps Westbound D F
Northbound D F
Southbound D F
Intersection Average C E

E. Environmental Concerns

The recommended interchange modification has been routed to minimize impacts to
environmentally sensitive areas associated with the gas stations located in the
northwest and northeast quadrants. Environmental technical studies will be completed
at a later date.
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Chapter 3. ENGINEERING INVESTIGATIONS

A. Traffic Operations

Analyses were made to determine what impacts the proposed modifications to the
existing interchange would have on the interstate system. The traffic operation
analyses contained in the appendices include basic freeway segments, ramp analyses,
and intersection analyses.

According to the analyses, 1-65 will reach maximum capacity as a four-lane freeway
before the base year of 2008. There are deficiencies at the ramp merge and diverge
areas along 1-65 due to inadequate acceleration / deceleration lengths and heavy traffic
volumes. Levels of service at the ramp terminal intersections with State Route 248 fail
with present-day geometry and year 2008 traffic volumes. Traffic crash rates were
calculated for State Route 248 and |-65 using crash records from 1999 through 2001.
In each case the crash rates are higher than statewide averages.

The proposed modifications to the interchange will improve overall operations and will
provide acceptable levels of service during the peak hours through the year 2028 with
only a few exceptions. Exceptions include afternoon design hour operations at the
ramp terminal intersections, and peak direction ramp merge/diverge levels of service on
the northbound entrance ramp and southbound exit ramp. Levels of service at the ramp
terminal intersections will be improved to “C” for morning design hour (2028) volumes.
All ramps are expected to operate at acceptable (“D” or better) levels through the design
year except for the northbound entrance ramp merge area during the morning peak
hour and the southbound exit ramp diverge area during the afternoon peak hour. These
merge/diverge areas are expected to reach capacity around the year 2016 and 2018,
respectively, when the mainline freeway drops below level of service “D”.

The recommended improvement plan is expected to improve the safety of the 1-65 and
State Route 248 interchange, thereby reducing traffic crash rates.
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B. Access Analysis

This study was undertaken in accordance with the Federal Highway Administration’s
(FHWA) policy regarding requests for additional or revised access points to the
Interstate System. The FHWA policy is described in the Federal Register Notice,
Volume 63, No. 28, dated February 11, 1998. This analysis was conducted to
demonstrate the impacts of revisions to the studied interchange. The FHWA
requirements are provided in bold type with the response to those requirements
immediately following.

The FHWA policy statement reads: “It is in the national interest to maintain the
Interstate System to provide the highest level of service in terms of safety and mobility.
Adequate control of access is critical to provide such service. Therefore, new or revised
access points to the existing Interstate System should meet the following requirements:”

1. It is demonstrated that the existing interchanges and / or local roads and
streets in the corridor can neither provide the necessary access nor be
improved to satisfactorily accommodate the design year traffic demands while
at the same time providing the access intended by the proposal.

State Route 248 is a rural major arterial that provides access to the southern edge of
the City of Franklin from 1-65. Adjacent interchanges are approximately 4.2 and 2.7
miles away in the north and south directions, respectively. Increases in population in
Williamson County and the City of Franklin have resulted in higher traffic volumes
routed through the State Route 248 interchange. Traffic is expected to grow at an
even faster pace in the coming decade as large tracts of land surrounding the
interchange are developed with commercial and residential land uses. The capacity
deficiencies projected for the State Route 248 and I-65 interchange cannot be
alleviated by local roads or other interchanges. Furthermore, projected traffic
volumes cannot be accommodated by the current interchange configuration.

2. All reasonable alternatives for design options, location and transportation
system management type improvements (such as ramp metering, mass transit
and HOV facilities) have been assessed and provided for if currently justified,
or provisions are included for accommodating such facilities if a future need
is identified.

The proposed interchange modification is necessary to improve access to the area,
provide congestion relief to the surface system it serves, and improve safety through
geometric improvements. Safety problems related to the existing interchange
cannot be addressed through transportation demand management (TDM) strategies.
There is an existing Park and Ride lot located on Long Lane near the interchange
that contains 104 parking spaces. It is presently an under-utilized facility that has
capacity for serving additional park and ride users. There is no mass transit service
in the area of the interchange. HOV facilities begin on [-65 just north of the State
Route 96 interchange. TDOT plans to extend the HOV lanes through State Route
248 in conjunction with the previously mentioned widening of I-65 to eight lanes.
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. The proposed access point does not have a significant adverse impact on the
safety and operation of the interstate facility based on analysis of current and
future traffic. The operational analysis for existing conditions shall,
particularly in urbanized areas include an analysis of sections of interstate to
and including at least the first adjacent existing or proposed interchange on
either side. Crossroads and other roads and streets shall be included in the
analysis to the extent necessary to assure their ability to collect and distribute
traffic to and from the interchange with new or revised access points.

An operational analysis of current and future traffic was made for sections of the
interstate and all ramps and ramp termini within the limits of the State Route 248
interchange area. The existing adjacent interchanges related to the subject
interchange are outside the influence of weaving. The subject interchange at State
Route 248 is approximately 4.2 miles south of the State Route 96 interchange and
approximately 2.7 miles north of the State Route 840 interchange. Considering
these observations and the results of the capacity analysis, no adverse impacts are
expected from the proposed modification.

. The proposed access connects to a public road only and will provide for all
turning movements. Less than ‘full interchanges’ for special purpose access
for transit vehicles, for HOV’s or into park and ride lots may be considered on
a case-by-case basis. The proposed access will be designed to meet or
exceed current standards for Federal-Aid projects on the Interstate system.

This proposal is a modification to the existing interchange at 1-65 and State Route
248. An improved diamond interchange will provide for all traffic movements. The
proposed interchange design will meet all American Association of State Highway
and Transportation Officials (AASHTO) criteria.

. The proposal considers and is consistent with local and regional land use and
transportation plans. Prior to final approval, all requests for new or revised
access must be consistent with the metropolitan and / or statewide
transportation plan, as appropriate, the applicable provisions of 23 CFR part
450 and the transportation conformity requirements of 40 CFR parts 51 and 95.

The study was coordinated with the appropriate state and local officials and is
consistent with the land use and transportation plans for the City of Franklin.

. In areas where the potential exists for future multiple interchange additions, all
requests for new or revised access are supported by a comprehensive
Interstate network study with recommendations that address all proposed and
desired access within the context of a long-term plan.

Multiple interchange additions are not foreseen for the project study area.

. The request for a new or revised access generated by new or expanded
development demonstrates appropriate coordination between the
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development and related or otherwise required transportation system
improvements.

Planning for modifications to this interchange were coordinated with the City of
Franklin and the development team that is proposing to develop land surrounding
the interchange.

8. The request for new or revised access contains information relative to the
planning requirements and the status of the environmental processing of the
proposal.

This report documents the expected benefits from modifying the existing State Route
248 and 1-65 interchange. With the proposed modification, traffic operations at the
interchange can be adequately accommodated through the year 2028 with only a
few exceptions. Design hour traffic on 1-65 north of the interchange will perform at
level of service “D” until approximately 2016. After that time, the northbound portion
of 1-65 and its associated entrance ramp at State Route 248 will be deficient during
the morning peak hour, and the southbound portion of 1-65 and its exit ramp to State
Route 248 will be deficient during the afternoon peak hour. Traffic levels of service
at the ramp terminal intersections will be improved with the recommended plan,
although levels of service during the afternoon peak hour in 2028 will be in the “E /
F” range. Levels of service for morning peak hour conditions in 2028 at the ramp
terminal intersections will be greatly improved to a level of service “C". The
recommended improvement has been designed to minimize impacts to
environmentally sensitive areas. Detailed environmental technical studies will be
conducted at a later date.
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C. Cost

The total estimated project cost for the recommended plan is $19,710,000. This
estimate includes costs to construct a new bridge over |-65, widen and lengthen the
interchange ramps, widen State Route 248 in the vicinity of the interchange, and realign
Old Peytonsville Road. An estimated cost breakdown for the plan is as follows:

Clear and Grubbing ...........ooooiiiiiiie e $ 30,000
EarthWOrK ... $ 1,070,000
Pavement REMOVAL ...........ccoiiiiiii e $ 30,000
Drainage (includes Erosion Control).............ceueviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiees $ 480,000
SHUCTUIES ... et eare e $ 5,720,000
110 F= Lo J @3 (o111 g T SRR $ 0
PAVING ..ttt e e e e et e e et eaeaaraaeaanreaeas $ 2,845,000
RetainiNng WIS .......oveeiiiieee e $ 540,000
Barrier WallS...........oiiiiiiee ettt et $ 515,000
Maintenance Of TraffiC........oouuei i $ 285,000
o) o 3To | TR $ 20,000
SEEAING ...t $ 10,000
£ oo Lo 13T T $ 80,000
5] 011 o SRR $ 30,000
o [gF=1172=1 (o] o HS SRR $ 150,000
FOINCE .. e $ 20,000
GUAKAIAIL ..o $ 40,000
Rip Rap or Slope Protection..............uuiiiiiiiii e $ 80,000
Other Construction temMS (8.5%) .....cccvviieeiiiiiiie et $ 1,035,000
MODINIZAtION ... $ 490,000
Sub-Total Construction COost............ccceeiiiiiiiiiiie e $ 13,470,000
Engineering & Contingencies (10%).......ccoooiee $ 1,350,000
Total Construction Cost...........ociiiiiiiiiiie e $ 14,820,000
Preliminary ENgiN€ering ... $ 1,350,000
Total Engineering and Construction.......c.....cccoimmmmieeecccciiinenenennns $ 16,170,000
Right-Of-Way
Land, Improvements, and Damages (14 acres)........ccccccvvvvvvvveeeeennnnn. $ 3,210,000
Incidentals (20 tractS) ......c..veeieiieiiiiee e $ 60,000
Relocation Payments (0 Residences) .......ccooeveveiiiiiiiiii $ 25,000

(1 Businesses)
(0O Non-Profits)

Total Right-Of-Way CoSt ........ccccrrriiimrirrrcceere e cee e e $ 3,295,000
Utility Relocation

Non-Reimbursable (Local)...........oooiee $ 40,000

Reimbursable (State)........cc..eeviiiiiieee e $ 205,000

Total Utility COSt.......cccorrrrrrrrr e $ 245,000
TOTAL PROUJECT COST .....ccciiiiiiirrrsssnsnssssssssssssssssssssssssssssssssssssssssssssssssnens $ 19,710,000
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Chapter 4. SUMMARY AND CONCLUSIONS

The preceding study was conducted to evaluate the current operation of the existing
Interstate 65 and State Route 248 interchange and the effects of the proposed
modification. The analyses revealed that the existing interchange with base condition
(2008) traffic is operating with failing levels of service at the ramp terminal intersections
during peak hours. There are deficiencies on the entrance and exit ramps due to heavy
peak hour traffic volumes and inadequate acceleration and deceleration lengths. Traffic
crash rates on State Route 248 in the vicinity of the interchange and along mainline 1-65
are higher than statewide averages.

With the proposed modifications to the interchange, levels of service can be improved to
“D” or better through the year 2028 with only a few exceptions. These exceptions
include the northbound entrance ramp during the morning design hour, the southbound
exit ramp during the afternoon design hour, and the ramp terminal intersections during
the afternoon design hour. The ramps are expected to reach capacity around the year
2016 when the mainline freeway drops below level of service “D”.

The recommended improvements will reduce congestion on State Route 248, lower
travel time and emissions, and improve safety for motorists. With the proposed
modification, the service life of the interchange can be extended to at least the year
2016 and safety can be improved for the traveling public.
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PROJECT NO.

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION
BUREAU OF PLANNING & DEVELOPMENT

WILLTAMSON COUNTY
S.R. 248/165
PROPOSED LAYOUT
(S.P.U.T.)

SCALE: 1"=100"
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COST ESTIMATE WORKSHEETS



COST ESTIMATE

PROJECT NUMBER SECTION # ALT. NAME SECTION LENGTH (FT)
01-184-8 DIAMOND N.A.
1-65 @ SR-248
(Williamson County)
CLEARING & GRUBBING COST ($)
Acres 14
Cost/acre ($) = 2000
TOTAL ($) = 28000
ROUNDED TOTAL ($) = $30,000
EARTHWORK
TOTAL ($) = 1066667 1066667
ROUNDED TOTAL ($) = $1,070,000
PAVEMENT REMOVAL
Length (ft) = 650 2500
# of lanes = 1 2
Cost/ I.f. = 5.00 5.00
TOTAL ($) = 3250 25000
ROUNDED TOTAL ($) = $30,000
DRAINAGE
Closed System
Storm Sewer Pipe pipe size length (ft)  cost/Lf. ($) total ($)
18 2150 30 64500
24 1505 35 52675
30 645 40 25800
Inlets number cost/ ea. ($) total ($)
22 2000 44000
Open System
width length cost/s.f. ($) total ($)
Box Culverts(Extension) 6 20 60 7200
Subtotal 194175
Other Drainage 19418
TOTAL 213593
ROUNDED TOTAL $215,000
STRUCTURES
Description: Size (s.f.)  cost/s.f. ($) total ($)
Bridge over I-65 37440 100.00 3744000
Bridge over Five Mile Creek 23760 75.00 1782000
Bridge over Five Mile Creek 2552 75.00 191400
TOTAL ($) = 5717400
ROUNDED TOTAL ($) = $5,720,000
PAVING
DESCRIPTION: Length (ft) Cost/Lf. ($)  Total ($)
2-Lane rural 550 50 27500
3-Lane rural 280 58 16240
2-Lane curb and gutter w/shidr 3610 110 397100
3-Lane curb and gutter w/shidr 650 130 84500
4-Lane w/flush median 350 300 105000
Transition from 2L to 4L flush med 310 200 62000
6-Lane w/median 875 300 262500
10-Lane Bridge 550 325 178750
8-Lane w/median 500 325 162500
6-Lane w/median 725 300 217500
4-Lane w/taper median 500 182 91000
1-Lane Ramps 6300 79 497700
2-Lane Ramps 5960 105 625800
3-Lane Ramps 1230 130 159900
TOTAL ($) = 2844250
ROUNDED TOTAL ($) = $2,845,000
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RETAINING WALLS
Length (ft)

Height (ft)

Cost/s.f. ($)

TOTAL ($)
ROUNDED TOTAL ($)

BARRIER WALL
Length (ft)

Cost/ ft. ($)

TOTAL ($)
ROUNDED TOTAL ($)

MAINT. OF TRAFFIC
Length (ft)

Cost / mile ($)

TOTAL ($)

ROUNDED TOTAL ($)

TOPSOIL

Length (ft.)

Width (ft.)

Depth (ft.)

Volume (cu. yd.)
Cost/ cu. yd

TOTAL ($)
ROUNDED TOTAL ($)

SEEDING
TOTAL ($)
ROUNDED TOTAL ($)

SODDING

Length (ft.)

Width (ft.)

Area (sqg. yd.)

Cost/ sq. yd

TOTAL ($)
ROUNDED TOTAL ($)

SIGNING

Length (ft)

Cost / mile ($)
TOTAL (3)

ROUNDED TOTAL ($)

SIGNALIZATION

TOTAL (8)
ROUNDED TOTAL ($)

C.A. FENCE

Length (ft)

Cost / ft. ($)
TOTAL (3)

ROUNDED TOTAL ($)

1020
15
35.00
535500

3200
160
512000

15000
100000
284091

15000
20
0.5
5556
3.00
16667

9800

8800
20
19556
3.00
58667

15000
10000
28409

number

1200
44
05
978
3.00
2933

1200
44
5867
3.00
17600

Cost/ ea. ($)

Total ($)

2

3855
4.00
15420

75000

150000
150000
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$540,000

$515,000

$285,000

$20,000

$10,000

$80,000

$30,000

$150,000

$20,000



GUARDRAIL

Length (ft) = 950

Cost/ Lf. ($) = 12.00

Subtotal = 11400

End Treatments (#) = 12

Cost (each) ($) = 2000

Subtotal = 24000

TOTAL ($) = 35400

ROUNDED TOTAL ($) = $40,000

RIP-RAP

TOTAL ($) = 80000

ROUNDED TOTAL ($) = $80,000

SUBTOTAL = $11,680,000

OTHER CONST. ITEMS (8.5%) = $1,034,450 $1,035,000

MOBILIZATION = $488,800 $490,000

($430,000 plus 3.5% of total contract amount exceeding $10,000,000)

EROSION CONTROL = $261,975 $265,000

(3.5% of Construction Cost Excluding Structures)

SUBTOTAL CONST. COST = $13,470,000

10% ENG. & CONT. = 1347000 $1,350,000

TOTAL CONST. COST $14,820,000

PRELIMNINARY ENG. (10%) $1,350,000
R.O.W. ACQUISITION COST $3,295,000
REIMBURSABLE UTILITY COST $205,000
NON-REIMBURSABLE UTILITY COST $40,000
TOTAL SECTION COST $19,710,000
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RIGHT-OF-WAY REPORT FOR LOCATION STUDY

STATE PROJ. SR-248 @ I-65 COUNTY WILLIAMSON
FEDERAL PROJ. PROJ. DESC. DIAMOND INTERCHANGE
ESTIMATED RIGHT-OF-WAY COSTS
SECTION 1 SECTION SECTION SECTION SECTION
ALT. ALT. ALT. ALT.
COST ITEMS EST. COST EST. COST EST. COST EST. COST EST. COST
LAND REQUIRED $1,935,000
ACRES 14
IMPROVEMENTS $1,000,000
NUMBER 20
DAMAGES $275,000
INCIDENTALS $60,000
RESIDENTIAL REL. $0
NUMBER 0
BUS. & FARM REL. $25,000
NUMBER 1
TOTAL EST.
COST OF ROW $3,295,000 $0 $0 $0
REMARKS:
PREPARED BY

SAIN ASSOCIATES, INC. 2/6/2006

NAME DATE

RECOMMENDED
NAME DATE
APPROVED
NAME DATE




SA# 01-184-8 (DIAMOND) ESTIMATED R.O.W. ACQUISITION COST

Improvement, Land, and Damage Figures

Land: Acres Cost/Acre Total Cost Rounded Total
14 75000 1050000 $1,050,000
Improvements: Total Cost Rounded Total

1000000 $1,000,000
Subtotal $2,050,000

Moving Cost Expenses

Description Number Cost/Ea. Total Cost Rounded Total
Business 1 25000 25000 $25,000
Damages: Total Cost Rounded Total
Loss of Parking 75000

Loss of Access 200000

Subtotal 275000 $275,000

Replacement Housing Cost

Description Number Cost/Ea. Total Cost Rounded Total
Owner Occupant 0 12000 0 $0

Incidental Expenses per Tract

Number Cost/Ea. Total Cost Rounded Total
20 3000 60000 $60,000

Contingencies, including condemnation and time adjustment

$2,650,000 X 0.43 = 881500
Rounded for Estimate $885,000

Total R.O.W. Estimate = $3,295,000



PARCEL LAND APPRAISAL TOTAL LAND UNITS

21.00
22.00
22.01
22.02
24.00
25.00
30.00

$200,000.00
$392,300.00
$27,000.00
$324,200.00
$659,500.00
$191,000.00

$2,484,500.00

1.00
5.23
2.60
2.29
13.19
5.97
207.00

$200,000.00
$75,009.56
$10,384.62
$141,572.05
$50,000.00
$31,993.30
$12,002.42

$520,961.94 $74,423.13



STATE OF TENNESSEE - DEPARTMENT OF TRANSPORTATION

UTILITY REPORT FOR LOCATION STUDY

ROUTE NO. SR-248 @ I-65 ALTERNATE _DIAMOND INTERCHANGE
PROJECT NO. COUNTY WILLIAMSON
FROM
TO

TOTAL COST OF REIMBURSABLE BY
UTILITY ADJUSTMENTS STATE
ELECTRIC $32,250 $26,250
TELEPHONE $140,000 $140,000
WATER $43,225 $13,375
NATURAL GAS $22,550 $22,550
SANITARY SEWER $0 $0
TOTAL $238,025 $202,175
ROUNDED TOTAL FOR ESTIMATE $245,000 $205,000

REMARKS:

RAILROAD  YES [ ] NO [X ]

PREPARED BY:

DATE:

SAIN ASSOCIATES, INC.

2/6/2006




SA# 01-184-8

ELECTRIC
DESCRIPTION
TWO-PHASE LINE
SERVICE DROPS
SUBTOTAL

TELEPHONE
DESCRIPTION
Toll Cable (AT&T)
SUBTOTAL
WATER

DESCRIPTION
6" DUCTILE IRON

Water Meters

FIRE HYDRANT
SUBTOTAL
NATURAL GAS
DESCRIPTION
2" Steel
SUBTOTAL

TOTAL
ROUNDED TOTAL

(DIAMOND) REIMBURSABLE UTILITY RELOCATION COST

NUMBER  COST/EA. COST

10 2000.00 20000
5 1250.00 6250
26250

NUMBER COST/FT COST
2000 70.00 140000

140000

LENGTH (FT.) COST/L.F.  COST
625 17.00 10625

NUMBER  COST/EA. COST

5 550.00 2750
NUMBER  COST/EA. COST
0 1250.00 0
13375

LENGTH (FT.) COST/L.F.  COST
2050 11.00 22550

22550

202175
$205,000



ELECTRIC
DESCRIPTION
TWO-PHASE LINE
SUBTOTAL
TELEPHONE
DESCRIPTION
Toll Cable (AT&T)
SUBTOTAL
WATER

DESCRIPTION
6" DUCTILE IRON

6" VALVE & BOX

FIRE HYDRANT
SUBTOTAL
NATURAL GAS
DESCRIPTION
2" Steel
SUBTOTAL

TOTAL
ROUNDED TOTAL

NON-REIMBURSABLE UTILITY RELOCATION COST

NUMBER  COST/EA. COST
3 2000.00 6000
6000
NUMBER COST/FT COST
0 58.00 0
0
LENGTH (FT.) COST/L.E. COST
1650 17.00 28050
NUMBER  COST/EA. COST
1 550.00 550
NUMBER  COST/EA. COST
1 1250.00 1250
29850
LENGTH (FT.) COST/L.E. COST
0 11.00 0
0
35850
$40,000



PROJECT NUMBER
01-184-8
I-65 @ SR-248
(Williamson County)

CLEARING & GRUBBING
Acres
Cost/acre ($) =
TOTAL ($) =
ROUNDED TOTAL ($) =

EARTHWORK
TOTAL ($) =
ROUNDED TOTAL ($) =

PAVEMENT REMOVAL
Length (ft) =
# of lanes
Cost/ If. =
TOTAL (3) =
ROUNDED TOTAL ($)

DRAINAGE
Closed System
Storm Sewer Pipe

Inlets

Open System

Box Culverts(Extension)
Subtotal
Other Drainage

TOTAL
ROUNDED TOTAL

STRUCTURES

Description:

Bridge over 1-65

Bridge over Five Mile Creek
Bridge over Five Mile Creek
TOTAL ($) =
ROUNDED TOTAL ($) =

PAVING
DESCRIPTION:

8-Lane Curb and Gutter

Transition

3-Lane with shoulders

2-lane curb & gutter w/shoulder

1-Lane Ramps

2-Lane Ramps

3-Lane Ramps

TOTAL ($) =
ROUNDED TOTAL ($) =

COST ESTIMATE

SECTION # ALT. NAME SECTION LENGTH (FT)
(SPUI) N.A.
COST (%)
13
2000
26000
$30,000
1066667 1066667
$1,070,000
4100 4500
1 2
5.00 5.00
20500 45000
$70,000
pipe size length (ft)  cost/Lf. ($) total ($)
18 2150 30 64500
24 1505 35 52675
30 645 40 25800
number cost/ ea. ($) total ($)
22 2000 44000
width length cost/s.f. ($) total ($)
6 120 60 43200
230175
23018
253193
$255,000
Size (s.f)  cost/s.f. ($) total ($)
73500 100.00 7350000
13800 75.00 1035000
2080 75.00 156000
8541000
$8,545,000
Length (ft) Cost/1.f. ($)  Total ($)
1600 300 480000
1900 250 475000
800 58 46400
4700 110 517000
5700 79 450300
6400 105 672000
2100 130 273000
2913700
$2,915,000
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RETAINING WALLS
Length (ft)

Height (ft)

Cost/s.f. ($)

TOTAL (3)
ROUNDED TOTAL ($)

BARRIER WALL
Length (ft)

Cost/ ft. ($)

TOTAL (3)
ROUNDED TOTAL ($)

MAINT. OF TRAFFIC
Length (ft)

Cost / mile ($)

TOTAL (3)
ROUNDED TOTAL ($)

TOPSOIL

Length (ft.)

Width (ft.)

Depth (ft.)

Volume (cu. yd.)
Cost/ cu. yd

TOTAL ($)
ROUNDED TOTAL ($)

SEEDING
TOTAL ($) =
ROUNDED TOTAL ($)

SODDING

Length (ft.)

Width (ft.)

Area (sq. yd.)

Cost/ sq. yd

TOTAL ($)

ROUNDED TOTAL ($)

SIGNING

Length (ft)

Cost / mile ($)

TOTAL ($)
ROUNDED TOTAL ($)

SIGNALIZATION

TOTAL ($) =
ROUNDED TOTAL ($)

C.A. FENCE

Length (ft)

Cost / ft. ($)

TOTAL ($)
ROUNDED TOTAL ($)

2000
15
35.00
1050000

4350
160
696000

15000
100000
284091

15000
20
0.5

5556
3.00
16667

8333

8800
20
19556
3.00
58667

15000
10000
28409

number Cost/ea.($) Total ($)

1 100000 100000
100000

5350

4.00

21400

Page 2 of 3

$1,050,000

$700,000

$285,000

$20,000

$10,000

$60,000

$30,000

$100,000

$25,000



GUARDRAIL

Length (ft) = 1500

Cost / Lf. ($) = 12.00

Subtotal = 18000

End Treatments (#) = 11

Cost (each) ($) = 2000

Subtotal = 22000

TOTAL ($) = 40000

ROUNDED TOTAL ($) = $40,000

RIP-RAP

TOTAL ($) = 80000

ROUNDED TOTAL ($) = $80,000

SUBTOTAL = $15,285,000

OTHER CONST. ITEMS (8.5%) = $1,351,500 $1,355,000

MOBILIZATION = $614,975 $615,000

($430,000 plus 3.5% of total contract amount exceeding $10,000,000)

EROSION CONTROL = $304,850 $305,000

(3.5% of Construction Cost Excluding Structures)

SUBTOTAL CONST. COST = $17,560,000

10% ENG. & CONT. = 1756000 $1,760,000

TOTAL CONST. COST $19,320,000

PRELIMNINARY ENG. (10%) $1,760,000
R.O.W. ACQUISITION COST $3,185,000
REIMBURSABLE UTILITY COST $205,000
NON-REIMBURSABLE UTILITY COST $40,000
TOTAL SECTION COST $24,510,000
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RIGHT-OF-WAY REPORT FOR LOCATION STUDY

STATE PROJ. SR-248 @ I-65 COUNTY WILLIAMSON
FEDERAL PROJ. PROJ. DESC. SINGLE POINT INTERCHANGE
ESTIMATED RIGHT-OF-WAY COSTS
SECTION 1 SECTION SECTION SECTION SECTION
ALT. ALT. ALT. ALT.
COST ITEMS EST. COST EST. COST EST. COST EST. COST EST. COST
LAND REQUIRED $1,825,000
ACRES 13
IMPROVEMENTS $1,000,000
NUMBER 20
DAMAGES $275,000
INCIDENTALS $60,000
RESIDENTIAL REL. $0
NUMBER 0
BUS. & FARM REL. $25,000
NUMBER 1
TOTAL EST.
COST OF ROW $3,185,000 $0 $0 $0
REMARKS:
PREPARED BY

SAIN ASSOCIATES, INC. 2/6/2006

NAME DATE

RECOMMENDED
NAME DATE
APPROVED
NAME DATE




SA# 01-184-8 (SPUI) ESTIMATED R.O.W. ACQUISITION COST

Improvement, Land, and Damage Figures

Land: Acres Cost/Acre Total Cost Rounded Total
13 75000 975000 $975,000
Improvements: Total Cost Rounded Total

1000000 $1,000,000
Subtotal $1,975,000

Moving Cost Expenses

Description Number Cost/Ea. Total Cost Rounded Total
Business 1 25000 25000 $25,000
Damages: Total Cost Rounded Total
Loss of Parking 75000

Loss of Access 200000

Subtotal 275000 $275,000

Replacement Housing Cost

Description Number Cost/Ea. Total Cost Rounded Total
Owner Occupant 0 12000 0 $0

Incidental Expenses per Tract

Number Cost/Ea. Total Cost Rounded Total
20 3000 60000 $60,000

Contingencies, including condemnation and time adjustment

$2,650,000 X 0.43 = 849250
Rounded for Estimate $850,000

Total R.O.W. Estimate = $3,185,000



STATE OF TENNESSEE - DEPARTMENT OF TRANSPORTATION

UTILITY REPORT FOR LOCATION STUDY

ROUTE NO. SR-248 @ I-65 ALTERNATE SINGLE POINT
PROJECT NO. COUNTY WILLIAMSON
FROM
TO

TOTAL COST OF REIMBURSABLE BY
UTILITY ADJUSTMENTS STATE
ELECTRIC $32,250 $26,250
TELEPHONE $140,000 $140,000
WATER $43,225 $13,375
NATURAL GAS $22,550 $22,550
SANITARY SEWER $0 $0
TOTAL $238,025 $202,175
ROUNDED TOTAL FOR ESTIMATE $245,000 $205,000

REMARKS:

RAILROAD  YES [ ] NO [X ]

PREPARED BY:

DATE:

SAIN ASSOCIATES, INC.

2/6/2006




SA# 01-184-8

ELECTRIC
DESCRIPTION
TWO-PHASE LINE
SERVICE DROPS
SUBTOTAL

TELEPHONE
DESCRIPTION
Toll Cable (AT&T)
SUBTOTAL
WATER

DESCRIPTION
6" DUCTILE IRON

Water Meters

FIRE HYDRANT
SUBTOTAL
NATURAL GAS
DESCRIPTION
2" Steel
SUBTOTAL

TOTAL
ROUNDED TOTAL

(SPUI) REIMBURSABLE UTILITY RELOCATION COST

NUMBER  COST/EA. COST

10 2000.00 20000
5 1250.00 6250
26250

NUMBER COST/FT COST
2000 70.00 140000

140000

LENGTH (FT.) COST/L.F.  COST
625 17.00 10625

NUMBER  COST/EA. COST

5 550.00 2750
NUMBER  COST/EA. COST
0 1250.00 0
13375

LENGTH (FT.) COST/L.F.  COST
2050 11.00 22550

22550

202175
$205,000



ELECTRIC
DESCRIPTION
TWO-PHASE LINE
SUBTOTAL
TELEPHONE
DESCRIPTION
Toll Cable (AT&T)
SUBTOTAL
WATER

DESCRIPTION
6" DUCTILE IRON

6" VALVE & BOX

FIRE HYDRANT
SUBTOTAL
NATURAL GAS
DESCRIPTION
2" Steel
SUBTOTAL

TOTAL
ROUNDED TOTAL

NON-REIMBURSABLE UTILITY RELOCATION COST

NUMBER  COST/EA. COST
3 2000.00 6000
6000
NUMBER COST/FT COST
0 58.00 0
0
LENGTH (FT.) COST/L.E. COST
1650 17.00 28050
NUMBER  COST/EA. COST
1 550.00 550
NUMBER  COST/EA. COST
1 1250.00 1250
29850
LENGTH (FT.) COST/L.E. COST
0 11.00 0
0
35850
$40,000



1-65 MAINLINE

OPERATIONAL ANALYSIS

2008 & 2028



I-840tosr248 NB-AMPeak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: AM DHV
Freeway/Direction: NB I-65
From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2008

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, Vv 4500 veh/h
peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1184 \%
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol11ling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 3257 pc/h/In

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder Tateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of Tanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 3257 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S ' mi/h
Number of lanes, N 2

Density, D pc/mi/Tn
Level of service, LOS F

Overall results are not computed when free-flow speed is less than 55 mph.
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I-840tosr248 NB-PMPeak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MJL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: PM DHV
Freeway/Direction: NB I-65
From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2008

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 2386 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 628 \
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol1l1ing
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 1727 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal

FFS or BFFS 70.0 - mi/h
Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of Tanes adjustment, fN. 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 1727 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 68.6 mi/h

" Number of lanes, N 2
Density, D 25.2 pc/mi/Tn
Level of service, LOS C

overall results are not computed when free-flow speed is less than 55 mph.
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I-840tosr248 NB-AM(2028)Ppeak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: ML

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: AM DHV
Freeway/Direction: NB I-65
From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2028

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, Vv 6531 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1719 v
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: RoT11ling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 4726 pc/h/Tn

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0* mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

L0S and Performance Measures

Flow rate, vp 4726 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of Tanes, N : 2

Density, D pc/mi/Tn
Level of service, LOS F

Overall results are not computed when free-flow speed is Tess than 55 mph.
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I-840tosr248 NB-PM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: PM DHV
Freeway/Direction: NB I-65
From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2028

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, Vv 3486 veh/h
pPeak-hour factor, PHF 0.95
pPeak 15-min volume, v15 917 \
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol111ing

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.727
Driver population factor, vp 1.00
Flow rate, vp 2523 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment fLC 0.0 mi/h
Interchange density adJustment fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

'Los and Performance Measures

Flow rate, vp 2523 pc/h/In
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of 1anes, N 2

Density, D pc/mi/In
Level of service, LOS F

overall results are not computed when free-flow speed is less than 55 mph.

Page 1



I-840tosr248 SB-AMpPeak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MJL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: AM DHV
Freeway/Direction: SB I-65
From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2008

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, Vv 1753 veh/h
pPeak-hour factor, PHF 0.95
Peak 15-min volume, v15 461 v
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Ro111ing

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHv 0.727
Driver population factor, vp 1.00
Flow rate, vp 1269 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 1269 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 70.0 mi/h
Number of lanes, N 2

Density, D 18.1 pc/mi/1n
Level of service, LOS C

overall results are not computed when free-flow speed is less than 55 mph.
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I-840tosr248 SB-PMPeak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: PM DHvV
Freeway/Direction: SB I-65
From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2008

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 4495 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1183 \Y
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: RoTling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.727
Driver population factor, vp 1.00
Flow rate, vp 3253 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder Tlateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fiID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 3253 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of lanes, N 2

Density, D pc/mi/In
Level of service, LOS F

overall results are not computed when free-flow speed is less than 55 mph.
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I-840tosr248 sB-AM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MJL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: AM DHV
Freeway/Direction: SB I-65
From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2028

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 2364 veh/h
peak-hour factor, PHF 0.95
peak 15-min volume, v15 622 v
Trucks and buses . 25 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHv 0.727
Driver population factor, vp 1.00
Flow rate, vp 1711 pc/h/In

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder Tlateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of Tlanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 1711 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 68.7 mi/h
Number of Tlanes, N 2

Density, D 24.9 pc/mi/In
Level of service, LOS C

Overall results are not computed when free-flow speed is less than 55 mph.
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I-840tosr248 SB-PM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: PM DHV
Freeway/Direction: SB I-65
From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2028

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 6532 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1719 Y
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol111ing

Grade 0.00 %

Segment Tength 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 4727 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and performance Measures

Flow rate, vp 4727 pc/h/In
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of Tanes, N 2

Density, D pc/mi/1In
Level of service, LOS F

overall results are not computed when free-fiow speed is Tess than 55 mph.
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sr248tosr96 NB-AMPeak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: AM DHV
Freeway/Direction: NB I-65
From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2008

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 5060 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1332 v
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol1ling

Grade 0.00 %

Segment length ~0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHv 0.727
Driver population factor, vp 1.00
Flow rate, vp 3662 pc/h/1n

Speed Inputs and Adjustments
Lane width ‘ 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, flLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 3662 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of Tanes, N 2

Density, D ; pc/mi/1n
Level of service, LOS F

Overall results are not computed when free-flow speed is less than 55 mph.
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sr248tosr96 NB-PMPeak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: PM DHV
Freeway/Direction: NB I-65
From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2008

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 3014 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 793 Y
Trucks and buses _ 25 %
Recreational vehicles 0 %
Terrain type: Ro1Tling

. Grade 0.00 %

Segment length 0.00 mi

Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 2181 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of Tanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

1L0S and Performance Measures

Flow rate, vp 2181 pc/h/n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 60.6 mi/h
Number of Tanes, N 2

Density, D 36.0 pc/mi/In
Level of service, LOS E

overall results are not computed when free-flow speed is less than 55 mph.
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sr248tosr96 NB-AM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MJL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: AM DHV
Freeway/Direction: NB I-65
From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2028

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 7284 veh/h
Peak-hour factor, PHF 0.95
peak 15-min volume, v15 1917 v
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol1ling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 5271 pc/h/1In

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 5271 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of lanes, N 2

Density, D pc/mi/In
Level of service, LOS F

Ooverall results are not computed when free-flow speed is less than 55 mph.
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sr248tosr96 NB-PM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: PM DHV
Freeway/Direction: NB I-65
From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2028

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 4622 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1216 Y
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment Tength 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.727
Driver population factor, vp ' 1.00
Flow rate, vp 3345 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder Tateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of Tanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 3345 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car -speed, S mi/h
Number of lanes, N 2

Density, D pc/mi/In
Level of service, LOS F

overall results are not computed when free-flow speed is less than 55 mph.
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sr248tosr96 SB-AMPeak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MaL

Agency or Company: sain Associates
Date Performed: 8/5/2003
Analysis Time Period: AM DHV
Freeway/Direction: SB I-65
From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2008

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 2243 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 590 \%
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment Tength 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 1623 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder Tateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 1623 pc/h/1Tn
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 69.3 mi/h
Number of lanes, N 2

Density, D 23.4 pc/mi/1n
Level of service, LOS C

overall results are not computed when free-flow speed is less than 55 mph.
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sr248tosr96 SB-PMPeak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
sain Associates, Inc.

Operational Analysis

Analyst: MJL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: PM DHV
Freeway/Direction: SB I-65
From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2008

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 4918 veh/h
peak-hour factor, PHF 0.95
peak 15-min volume, v15 1294 v
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol1ing

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHv 0.727
Driver population factor, vp 1.00
Flow rate, vp 3559 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density t 0.50 interchange/mi
Number of lanes, N 2 :
Free-flow speed: Ideal
FFS or BFFS : 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 3559 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of Tanes, N 2

Density, D pc/mi/Tn
Level of service, LOS F

overall results are not computed when free-flow speed is less than 55 mph.
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sr248tosr96 SB-AM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: AM DHV
Freeway/Direction: SB I-65
From/To: SR 248 to SR 96
Jurisdiction: TDOT

.Analysis Year:- 2028

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, Vv 3273 veh/h
Peak-hour factor, PHF 0.95
pPeak 15-min volume, v15 861 \%
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol1Tling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHv 0.727
Driver population factor, vp 1.00
Flow rate, vp 2369 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder Tateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of Tanes, N 2
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of Tlanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 2369 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 54.5 mi/h
Number of lanes, N 2

Density, D 43 .4 pc/mi/In
Level of service, LOS E

Ooverall results are not computed when free-fiow speed is less than 55 mph.
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sr248tosr96 SB-PM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MJL

Agency or Company: Sain Associates
Date Performed: 8/5/2003
Analysis Time Period: PM DHV
Freeway/Direction: SB I-65
From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2028

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, Vv 7125 veh/h
pPeak-hour factor, PHF 0.95
Peak 15-min volume, v15 1875 v
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol1ling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 5156 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 2
Free-flow speed: Ideal

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, N 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 5156 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of lanes, N 2

Density, D pc/mi/1In
Level of service, LOS F

overall results are not computed when free-flow speed is less than 55 mph.

Page 1



FUTURE I-840tosr248 NB-AM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates
Date Performed: 9/2/2003
Analysis Time Period: FUTURE AM DHV
Freeway/Direction: NB I-65
From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: A 2028 - Future Improvements
Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 6531 veh/h
peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1719 \
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: A Rolling

Grade 0.00 %

Segment Tength 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV - 0.727
Driver population factor, vp 1.00
Flow rate, vp 2363 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 4
Free-flow speed: Ideal .
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp - 2363 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 54.8 mi/h
Number of lanes, N 4

Density, D 43.2 pc/mi/1n
Level of service, LOS E

Ooverall results are not computed when free-flow speed is less than 55 mph.
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FUTURE I-840tosr248 NB-PM(2028)pPeak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MJL

Agency or Company: Sain Associates

Date Performed: 9/2/2003

Analysis Time Period: FUTURE PM DHV
Freeway/Direction: NB I-65

From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2028 - Future Improvements

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 3486 veh/h
Peak-hour factor, PHF 0.95
peak 15-min volume, v15 917 \Y
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHv 0.727
Driver population factor, vp 1.00
Flow rate, vp 1261 pc/h/In

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 4
Free-flow speed: Ideal

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 1261 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 70.0 mi/h
Number of lanes, N 4

Density, D 18.0+ pc/mi/n
Level of service, LOS C

overall results are not computed when free-flow speed is less than 55 mph.
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FUTURE I-840tosr248 sB-aM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MJL

Agency or Company: sain Associates

Date Performed: 9/2/2003

Analysis Time Period: FUTURE AM DHV
Freeway/Direction: SB I-65

From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2028 - Future Improvements

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 2364 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 622 \
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: .Ro1ling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.727
Driver population factor, vp 1.00
Flow rate, vp 855 pc/h/In

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 4
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of Tlanes adjustment, N 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 855 pc/h/1Tn
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 70.0 mi/h
Number of lanes, N 4 )
Density, D 12.2 pc/mi/In
Level of service, LOS B

overall results are not computed when free-flow speed is less than 55 mph.

Page 1



FUTURE I-840tosr248 SB-PM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates

Date Performed: 9/2/2003

Analysis Time Period: FUTURE PM DHV
Freeway/Direction: SB I-65

From/To: I-840 to SR 248
Jurisdiction: TDOT

Analysis Year: 2028 - Future Improvements

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 6532 veh/h
Peak-hour factor, PHF 0.95
peak 15-min volume, v15 1719 v
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 2364 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 4
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 2364 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 54.7 mi/h
Number of Tanes, N 4 )
Density, D 43.2 pc/mi/In
Level of service, LOS E

overall results are not computed when free-flow speed is less than 55 mph.
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FUTURE sr248tosr96 NB-AM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: M3JL

Agency or Company: Sain Associates

Date Performed: 9/2/2003

Analysis Time Period: FUTURE AM DHV
Freeway/Direction: NB I-65

From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2028 - Future Improvements

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, Vv 7284 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1917 \
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: RolTing

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHvV 0.727
Driver population factor, vp 1.00
Flow rate, vp 2636 pc/h/In

Speed Inputs and Adjustments
Lane width 12.0 B i
Right-shoulder Tlateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of Tlanes, N 4
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of Tlanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 2636 pc/h/In
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of lanes, N 4

Density, D pc/mi/In
Level of service, LOS F

oOverall results are not computed when free-flow speed is less than 55 mph.
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FUTURE sr248tosr96 NB-PM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
Sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates

Date Performed: 8/5/2003

Analysis Time Period: FUTURE PM DHV
Freeway/Direction: NB I-65

From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2028 - Future Improvements

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 4622 veh/h
pPeak-hour factor, PHF 0.95
Peak 15-min volume, v15 1216 v
Trucks and buses 25 %
Recreational vehicles 0 %
Terrain type: Rol1ling

Grade 0.00 %

Segment Tength 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHv 0.727
Driver population factor, vp 1.00
Flow rate, vp 1672 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of Tanes, N 4
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h ‘
Number of lanes adjustment, N 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 1672 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 69.0 mi/h
Number of lanes, N 4

Density, D 24.2 pc/mi/In
Level of service, LOS C

overall results are not computed when free-flow speed is less than 55 mph;
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FUTURE sr248tosr36 SB-PM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b

Traffic Department
sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates -

Date Performed: 8/5/2003

Analysis Time Period: FUTURE PM DHV
Freeway/Direction: SB I-65

From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2028 - Future Improvements

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V : 7125 veh/h
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1875 v
Trucks and buses ' 25 %
Recreational vehicles 0 %
Terrain type: Ro1Tling

Grade 0.00 %

Segment Tlength 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.727
Driver population factor, vp 1.00
Flow rate, vp 2578 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder Tateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N 4
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of Tanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp ‘ 2578 pc/h/1In
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S mi/h
Number of Tanes, N 4

Density, D pc/mi/1n
Level of service, LOS F

overall results are not computed when free-flow speed is less than 55 mph.
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FUTURE sr248tosr96 SB-AM(2028)Peak.txt
HCS2000: Basic Freeway Segments Release 4.1b
Traffic Department
sain Associates, Inc.

Operational Analysis

Analyst: MIL

Agency or Company: Sain Associates

Date Performed: 9/2/2003

Analysis Timeé Period: FUTURE AM DHV
Freeway/Direction: SB I-65

From/To: SR 248 to SR 96
Jurisdiction: TDOT

Analysis Year: 2028 - Future Improvements

Description: SR 248 @ I-65

Flow Inputs and Adjustments

volume, V 3273 veh/h
peak-hour factor, PHF 0.95
peak 15-min volume, v15 861 v
Trucks and buses 25 %
Recreational vehicles - 0
Terrain type: Ro1ling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHv 0.727
Driver population factor, vp 1.00
Flow rate, vp 1184 pc/h/1n

Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder Tateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of Tanes, N 4
Free-flow speed: Ideal
FFS or BFFS 70.0 mi/h

Lane width adjustment, fLw 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Rural Freeway

LOS and Performance Measures

Flow rate, vp 1184 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 70.0 mi/h
Number of lanes, N 4

Density, D 16.9 pc/mi/In
Level of service, LOS B

overall results are not computed when free-flow speed is less than 55 mph.
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1-65 RAMPS

AT

SR 248

NORTHBOUND AND SOUTHBOUND
MERGE / DIVERGE ANALYSIS

AM/PM DHV

2008 & 2028



NBDivergeAMPeak . txt

HCS2000: Ramps and Ramp Junctions Release 4.1d

Traffic Department
Sain Associates, Inc.

Analyst:

Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:

Description: 1I-65 at SR

Diverge Analysis

MJL

sain Associates

1/12/05

AM DHV

NB I-65

@ SR 248

TDOT

2008 - Existing Layout
248

Freeway Data

Type of analysis

Number of lanes in freew
Free-flow speed on freew
volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
volume on ramp

Length of first accel/de
Length of second accel/d

Diverge
ay 2
ay 70.0 mph
4500 vph
off Ramp Data
Right
1
40.0 mph
504 vph
cel Tane 580 ft
ecel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist
volume on adjacent ramp
Position of adjacent ram
Type of adjacent ramp
Distance to adjacent ram

conv

Junction Components

volume, v (vph)
pPeak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE

? Yes

1064 vph
p Downstream

On
p 1830 ft

Heavy vehicle adjustment, fHvV
priver population factor, fP
Flow rate, vp

Page 1

ersion to pc/h Under Base Conditions

Freeway Ramp Adjacent
Ramp

4500 504 1064 vph
0.95 0.95 0.95
1184 133 280 \
25 25 4 %
0 0 0 %
Level Level Level
0.00 % 0.00 % 0.00 %
0.00 mi 0.00 mi 0.00 mi
1.5 1.5 1.5

, ER 1.2 1.2 1.2
0.889 0.889 0.980
1.00 1.00 1.00
5329 597 1142 pcph



NBDivergeAMPeak . txt

Estimation of vl12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1.000 Using Equation O
FD

v =v +(v-v)P = 5329 pc/h

12 R F R FD

Capacity Checks

Actual Max1mum LOS F?

vV =V 5329 4800 Yes

Fi F
v12 5329 4400 Yes
V =V -V 4732 4800 No

FO F R
\Y 597 ) 2100 . No

R

Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 V12_ 0.009 L = 44.9 pc/mi/1n
D

Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, D = 0.417

Space mean speed in ramp influence area, Ss = 58.3 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, So = 58.3 mph

Page 2



NBDivergePMPeak. txt

HCS2000: Ramps and Ramp Junctions Release 4.1d

Trqffic Department
Sain Associates, Inc.

Analyst: MJL
Agency/Co.:

Date performed: 1/12/05
Analysis time period: PM DHV
Freeway/Dir of Travel: NB I-65
Junction: @ SR 248
Jurisdiction: TDOT

Analysis Year:

Description: I-65 at SR 248

Sain Associates

Freeway Data

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway :

off Ramp Data

Side of freeway

Number of Tlanes in ramp
Free-Flow speed on ramp
volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

Does adjacent ramp exist?
volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

volume, Vv (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Adjacent Ramp Data

Diverge Analysis

2008 - Existing Layout

giverge

70.0 mph

2386 vph

Right

1

40.0 mph

528 vph

580 ft
ft

ves
1156

(if one exists)

Downstream

on
1830

Freeway

2386

0.95

628

25

0

Level
0.00 %
0.00 mi
1.5

1.2

0.889
1.00

2826

pPage 1

Conversion to pc/h Under Base Conditions

Ramp
528

vph

ft

%
mi

Adjacent
Ramp
1156
0.95

304

6

Level
0.00
0.00
1.5

1

HR O
1O LN

7
0
253

vph

%
%

%-
mi

pcph



NBDivergePMPeak . txt

Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
E
P = 1.000 Uusing Equation O
FD
v =v +(v-v)P = 2826 pc/h
12 R F R FD
Capacity Checks
Actual Max1imum LOS F?
V =V 2826 4800 No
Fi F
v 2826 4400 NO
12
V =V -V 2201 4800 No
FO F R
v 625 2100 No
R
Level of Sservice Determination (if not F)
Density, D =4.252 + 0.0086 v -0.009 L = 23.3 pc/mi/In

R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.419

Space mean speed in ramp influence area, ss = 58.3 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 58.3 mph
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NBDivergeAM(2028) Peak. txt

HCS2000: Ramps and Ramp Junctions Release 4.1d

. Traffic Department
Sain Associates, Inc.

Analyst: MIL
Agency/Co.:

Date performed: 1/12/05
Analysis time period: AM DHV
Freeway/Dir of Travel: NB I-65
Junction: @ SR 248
Jurisdiction: TDOT

Analysis Year:

Description: I-65 at SR 248

Sain Associates

Freeway Data

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
volume on freeway

off Ramp Data

Side of freeway

Number of Tanes in ramp
Free-Flow speed on ramp
volume on ramp

Length of first accel/decel Tane
Length of second accel/decel Tane

Does adjacent ramp exist?
volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

volume, VvV (vph)
pPeak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHvV
Driver population factor, fpP
Flow rate, vp

Adjacent Ramp Data

Diverge Analysis

2028 - Existing Layout

Diverge

2

70.0 mph

6531 vph

Right

1

40.0 mph

916 vph

580 ft
ft

Yes
1669

(if one exists)

Downstream

Oon
1830

Freeway

6531

0.95

1719

25

0

Level

0.00 %
0.00 mi

Conversion to pc/h Under Base Conditions

Ramp

916
0.95
241
25

0
Level
0.00
0.00
1.5
1.2
0.889
1.00
1085

vph

ft

Adjacent

Ramp
1669
0.95
439
4

0
Level
0.00
0.00
1.5
1.2
0.980
1.00
1792

vph

v

%

%
%

mi

pcph



NBDivergeAM(2028) Peak. txt

Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1.000 Using Equation O
FD

v =v +(v-v)P = 7734 pc/h

12 R F R FD

Capacity Checks

Actual : Maximum LOS F?

vV =V 7734 4800 Yes

Fi F
v 7734 4400 Yes

12
V =V -V 6649 4800 Yes

FO F R
v 1085 2100 No

R

Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 65.5 pc/mi/In

R 12 D
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, D = 0.461

Space mean speed in ramp influence area, SS =A57.1 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, So = 57.1 mph
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NBDivergePM(2028) Peak. txt

HCS2000: Ramps and Ramp Junctions Release 4.1d

Trqffic Department
sain Associates, Inc.

Diverge Analysis

Analyst: ML

Agency/cCo. : Sain Associates

Date performed: 1/12/05

Analysis time period: PM DHV

Freeway/Dir of Travel: NB I-65

Junction: @ SR 248

Jurisdiction: TDOT

Analysis Year: 2028 - Existing Layout

Description: I-65 at SR 248

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph

volume on freeway 3486 vph
off Ramp Data

Side of freeway Right

Number of Tanes in ramp 1

Free-Flow speed on ramp 40.0 mph

volume on ramp 939 vph

Length of first accel/decel lane 580 ft

Length of second accel/decel Tane ft

Does adjacent ramp exist?
volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

volume, v (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fP
Flow rate, vp

Adjacent Ramp Data

Yes
2075

(if one exists)

Downstream

on
1830

Freeway

3486

0.95

917

25

0

Leve]

0.00 %

Conversion to pc/h Under Base Conditions

Ramp

939
0.95
247
25

Level
0.00

vph

ft

%
m1

Adjacent
Ramp

2075 vph
0.95

546 \Y

6 %
0 %
Level

0.00 %
0.00 mi
1.5

1.2

0.971

1.00

2250 pcph



NBDivergePM(2028)Peak. txt

Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1.000 Using Equation 0
FD

Vv =v ¥ (v-v)P = 4128 pc/h

12 R F R FD

Capacity Checks

Actual Maximum LOS F?

Vv =V 4128 4800 No

Fi F
v 4128 4400 No

12
V =V -V 3016 4800 No

FO F R
\% 1112 2100 No

R )

Level of Service Determination (if not F)
Density, D=4.252+0.0086 v -0.009 L = 34.5 pc/mi/In

R 12 D
Level of service for ramp-freeway junction areas of influence D

Speed Estimation

Intermediate speed variable, D = 0.463

Space mean speed in ramp influence area, SS = 57.0 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 57.0 mph

Page 2



NBMergeAMPeak.txt

HCS2000: Ramps and Ramp Junctions Release 4.1b

Traffic Department
Sain Associates, Inc.

Merge Analysis

Analyst:

Agency/cCo.:

Date performed:
Analysis time period:
Freeway/dir or travel:
Junction:
Jurisdiction:

Analysis Year:

Description: I-65 at SR

MIL

sain Associates

8/5/2003
AM DHV
NB I-65
@ SR 248
TDOT

2008 - Existing Layout

248

Freeway Data

Type of analysis_
Number of lanes in freew

ay

Free-flow speed on freeway

volume on freeway

On Ramp Data

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
Volume on ramp

Length of first accel/de

Length of second accel/decel lane

cel Tane

Does adjacent ramp exist
volume on adjacent Ramp
Position of adjacent Ram
Type of adjacent Ramp
Distance to adjacent Ram

Junction Components

volume, vV (vph)
pPeak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

?

p
p

, ER
, fHV
, fP

Adjacent Ramp Data

gerge

70.0 mph

3996 vph

Right

1

40.0 mph

1064 vph

400 ft
ft

Yes

504 vph
Upstream

off

1830 ft

Conversion to pc/h Under Base Conditions

Freeway

3996
0.95
1052
25

0
Rolling

VIR ONN
VONOWm
HON

Page 1

(if one exists)

Ramp
1064
0.95

280
4

0
Ro11ing
%

mi

RPRONN
OoOLYOouw
NO D

Adjacent
Ramp
504
0.95
133
25
0
Rol1ling
%

mi



NBMergeAMPeak . txt

Estimation of v12 Merge Areas

L = 0.00 (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation O
FM
v =v (P )= 5784 pc/h
12 F WM
Capacity Checks
Actual Maximum LOS F?
\ 6971 4800 Yes
FO
v 6971 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v12 - 0.00627 L = 56.8 pc/mi/In
R R

A
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, M = 4.444

Space mean speed in ramp influence area, ss = mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = mph

Page 2



Traffic Department

NBMergePMPeak. txt

HCS2000: Ramps and Ramp Junctions Release 4.1b

Sain Associates, Inc.

Analyst:
Agency/Co.:
Date performed:

Merge Analysis

MIL .
Sain Associates

8/5/2003

Analysis time period: PM DHV
Freeway/dir or travel: NB I-65

Junction:
Jurisdiction:,
Analysis Year:
Description: I-65

@ SR 248

TDOT

2008 - Existing Layout
at SR 248

Freeway Data

Type of analysis Merge

Number of Tlanes in freeway 2

Free-flow speed on freeway 70.0 mph
volume on freeway 1858 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 40.0 mph
volume on ramp 1156 vph
Length of first accel/decel lane 400 ft
Length of second accel/decel lane ft

Does adjacent ramp
volume on adjacent

exist? Yes
Ramp 528

Position of adjacent Ramp Upstream
Type of adjacent Ramp off
Distance to adjacent Ramp 1830

Junction Components Freeway

volume, VvV (vph) 1858

Peak-hour factor, PHF 0.95

Peak 15-min volume, v15 489

Trucks and buses 25

Recreational vehicles 0

Terrain type: Rolling
Grade %
Length mi

Trucks and buses PCE, ET 2.5

Recreational vehicle PCE, ER 2.0

Heavy vehicle adjustment, fHvV 0.727

Driver population factor, fP 1.00

Flow rate, vp 2689

Page 1

Adjacent Ramp Data (if one exists)

Conversion to pc/h uUnder Base Conditions

Ramp

1156
0.95
304

6

0
Rol1ing

RRONN
NOWOoWm
O

vph

ft

0
ml

Adjacent
Ramp
528 vph
0.95
139 \
25 %
0 %
Rol1ing

mi
2.5
2.0
0.727
1.00
764 pcph



NBMergePMPeak.txt

Estimation of v12 Merge Areas

L = 0.00 (Equation 25-2 or 25-3)
E

P = 1.000 Using Equation O
FM

v =v (P )= 2689 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?

v 4015 4800 No

FO
v 4015 4600 No

R12

Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v ) - 0.00627 L = 33.7 pc/mi/In
R R 1

A
Level of service for ramp-freeway junction areas of influence b

Speed Estimation

Intermediate speed variable, M = 0.505

Space mean speed in ramp influence area, SS = 55.9 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 55.9 mph

Page 2



NBMergeAM(2028)Peak. txt

HCS2000: Ramps and Ramp Junctions Release 4.1b

Traffic Department
Sain Associates, Inc.

Merge Analysis

Analyst:

Agency/Co.:

Date performed:
Analysis time period:
Freeway/dir or travel:
Junction:
Jurisdiction:

Analysis Year:

MJL

Sain Associates
8/5/2003

AM DHV

NB I-65

@ SR 248

TDOT

2028 - Existing Layout

Description: I-65 at SR 248

Freeway Data

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph
volume on freeway 5615 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 40.0 mph
volume on ramp 1669 vph
Length of first accel/decel Tane 400 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

volume on adjacent Ramp 916 vph
Position of adjacent Ramp Upstream

Type of adjacent Ramp : off

Distance to adjacent Ramp 1830 ft

Junction Components

volume, v (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Conversion to pc/h Under Base Conditions

Freeway Ramp Adjacent
Ramp

5615 1669 916 vph

0.95 0.95 0.95

1478 439 241 v

25 4 25 %

0 0 0 %

Rol1ing « Rol1ling . Rol1Ting .

Grade %

Length mi mi mi
Trucks and buses PCE, ET 2.5 2.5 2.5
Recreational vehicle PCE, ER 2.0 2.0 2.0
Heavy vehicle adjustment, fHv 0.727 0.943 0.727
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 8127 1862 1326 pcph

Page 1



NBMergeAM(2028)Peak.txt

Estimation of v12 Merge Areas

L = 0.00 (Equation 25-2 or 25-3)
EQ
P = 1.000 Using Equation 0
M
v =v (P ) = 8127 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 9989 4800 Yes
FO
v 9989 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v+ 0.0078 v12 - 0.00627 L = 80.0 pc/mi/1n
R R

A
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, M = 85.252

Space mean speed in ramp influence area, SS = mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = mph

Page 2



NBMergePM(2028)Peak. txt

HCS2000: Ramps and Ramp Junctions Release 4.1b

Traffic Department
Sain Associates, Inc.

Analyst: MJL
Agency/Co.:

Sain Associates

Date performed: 8/5/2003

Analysis time period: PM DHV

Freeway/dir or travel: NB I-65

Junction: @ SR 248
Jurisdiction: TDOT _
Analysis Year: 2028 - Existing Layout

Description: I-65 at SR 248

Merge Analysis

Freeway Data

Type of analysis Merge

Number of Tlanes in freeway 2

Free-flow speed on freeway 70.0 mph

volume on freeway 2547 vph
On Ramp Data

Side of freeway Right

Number of Tanes in ramp 1

Free-flow speed on ramp 40.0 mph

volume on ramp 2075 vph

Length of first accel/decel lane 400 ft

Length of second accel/decel Tlane ft

Does adjacent ramp exist?
volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

volume, v (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE; ER
Heavy vehicle adjustment, fHV
briver population factor, fP
Flow rate, vp

_Adjacent Ramp Data

Yes
939

Upstream
off

183

Freeway

2547
0.95
670
25

0
Rolling

WHRONN
oO~NOwWm
ANAON

" Page 1

0

%
mi

(if one exists)

Conversion to pc/h Under Base Conditions

Ramp

2075
0.95
546

6
0

RoT11ing

NEFREONN
cCOOWOoWv
O

vph

ft

%

mi

Adjacent
Ramp
939 vph
0.95
247 v
25 %
0 %
Ro1Ting

mi
2.5
2.0
0.727
1.00
1359 pcph



NBMergePM(2028) Peak. txt

Estimation of V12 Merge Areas

L = 0.00 (Equation 25-2 or 25-3)
P = 1.000 using Equation O
v =v (P ) = 3686 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?

\Y 6067 4800 yYes

FO
\Y 6067 4600 Yes

R12

Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v12 - 0.00627 L = 49.2
R R

A
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

pc/mi/In

Intermediate speed variable, M =1.971

Space mean speed in ramp influence area, Ss = 14.8 mph
Space mean speed in outer Tlanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 14.8 mph

Page 2



SBDivergeAMPeak. txt

HCS2000: Ramps and Ramp Junctions Release 4.1d

Traffic Department
Sain Associates, Inc.

Diverge Analysis

Analyst: MJL
Agency/Co.: Sain Associates
Date performed: 1/12/05

Analysis time period: AM DHV

Freeway/Dir of Travel: SB I-65

Junction: @ SR 248
Jurisdiction: TDOT o
Analysis Year: 2008 - Existing Layout

Description: I-65 at SR 248

Freeway Data

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
“Volume on freeway

Side of freeway
Number of lanes in ramp
Free-Flow speed on ramp
volume on ramp

Length of first accel/decel lane
Length of second accel/decel Tlane

Does adjacent ramp exist?
volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

volume, v (vph)
pPeak-hour factor, PHF
pPeak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fpP
Flow rate, vp

Adjacent Ramp Data (if one exists)

Conversion to pc/h Under Base Conditions

giverge

70.0 mph

2243 vph
off Ramp Data

Right

1

40.0 mph

721 vph

300 ft

ft

Yes

231 vph
Downstream

on

1860 ft

Freeway Ramp
2243 721
0.95 0.95
590 190
25 10

0 0
Level Level

0.00 % 0.00 %
0.00 mi 0.00 mi

1.5 1.5
1.2 1.2
0.889 0.952
1.00 1.00
2656 797

Page 1

Adjacent
Ramp
231

vph

%
%

pcph



SBDivergeAMPeak . txt

Estimation of v12 Diverge Areas

L = (Equation 25-8 or 25-9)
E
P = 1.000 Using Equation O
FD
v =v +(v-v)P = 2656 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
V =V 2656 4800 No
Fi F
v 2656 4400 No
12
V =V -V 1859 4800 No
FO F R
v 797 2100 No
R
Level of Service Determination (if not F)
Density, D=4.252 + 0.0086 v -0.009 L = 24.4 pc/mi/In

R 12
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.435

.Space mean speed in ramp influence area, 5S = 57.8 mph
Space mean speed in outer Tlanes, sR = N/A mph
Space mean speed for all vehicles, SO = 57.8 mph

Page 2



SBDivergePMPeak . txt

HCS2000: Ramps and Ramp Junctions Release 4.1d

Traffic Department
Sain Associates, Inc.

Diverge Analysis

Analyst:

Agency/Co.:

Date performed:

Analysis time period:
Freeway/Dir of Travel:
Junction:

Jurisdiction:

Analysis Year:
Description: I-65 at SR

Type of analysis

Number of lanes in freew
Free-flow speed on freew
volume on freeway

Side of freeway

Number of Tanes in ramp
Free-Flow speed on ramp
volume on ramp

Length of first accel/de
Length of second accel/d

MJIL
Sain Associates
1/12/05
PM DHV
SB I-65
@ SR 248
TDOT
2008 - Existing Layout
248
Freeway Data
Diverge
ay 2
ay 70.0 mph
4918 vph
Off Ramp Data
Right
1
40.0 mph
1132 vph
cel lane 300 ft
ecel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist
volume on adjacent ramp
Position of adjacent ram
Type of adjacent ramp
Distance to adjacent ram

conv

Junction Components

volume, v (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE
Heavy vehicle adjustment
Driver population factor
Flow rate, vp

? Yes
709 vph
p Downstream
on
p 1860 ft
ersion to pc/h uUnder Base Conditions
Freeway Ramp Adjacent
Ramp
4918 1132 709 vph
0.95 0.95 0.95
1294 298 187 Y
25 4 12 %
0 0 0 %
Level Level Level

0.00 % 0.00 % 0.00 %
0.00 mi 0.00 mi 0.00 mi

1.5 1.5 1.5
, ER 1.2 1.2 1.2
, THv 0.889 0.980 0.943
, TP 1.00 1.00 1.00
5824 1215 791 pcph



SBDivergePMPeak. txt

Estimation of v12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1.000 Using Equation O
FD

v =v +(v-vVv)P = 5824 pc/h
12 R F R FD

Capacity Checks

Actual Maximum LOS F?

vV =V 5824 4800 Yes

Fi F
Y 5824 4400 Yes

12
V =V -V 4609 4800 No

FO F R
\Y 1215 2100 No

R

Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 V12_ 0.009 L = 51.6 pc/mi/Tn
D

Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, D = 0.472

Space mean speed in ramp influence area, SS = 56.8 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, SO = 56.8 mph

Page 2



SBDivergeAM(2028)Peak. txt

HCS2000: Ramps and Ramp Junctions Release 4.1d

Traffic Department
Sain Associates, Inc.

Diverge Analysis

Analyst:

Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:

Description: 1I-65 at SR

MJL

sain Associates
1/12/05

AM DHV

SB I-65

@ SR 248

TDOT

2028 - Existing Layout
248

Freeway Data

Type of analysis

Number of Tanes in freew
Free-flow speed on freew
Volume on freeway

Side of freeway

Number of lanes in ramp

Free-Flow speed on ramp

volume on ramp

Length of first accel/de
Length of second accel/d

Diverge
ay 2
ay 70.0 mph
3273 vph
off Ramp Data
Right
1
40.0 mph
1306 vph
cel Tane 300 ft
ecel Tane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist
volume on adjacent ramp
Position of adjacent ram
Type of adjacent ramp

Distance to adjacent ram

Conv

Junction Components

volume, Vv (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET

Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHv
Driver population factor, fpP
Flow rate, vp

Page 1

? yes
397 vph
p Downstream
on
p 1860 ft
ersion to pc/h Under Base Conditions
Freeway Ramp Adjacent
Ramp
3273 1306 397 vph
0.95 0.95 0.95
861 344 104 \
25 10 21 %
0 0 0 %
Level Level Level
0.00 % 0.00 % 0.00 %
0.00 mi 0.00 mi 0.00 mi
1.5 1.5 1.5
1.2 1.2 1.2
0.889 0.952 0.905
1.00 1.00 1.00
3876 1443 462 pcph



SBDivergeAM(2028)Peak. txt

Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1.000 Using Equation 0
FD

v =Vv 4+ (v-v)P = 3876 pc/h
12 R F R FD

Capacity Checks

Actual Maximum LOS F?
vV =V . 3876 4800 No
Fi F
v 3876 4400 No
12
V =V -V 2433 4800 NO
FO F R
v 1443 2100 No
R
Level of Service Determination (if not F)
Density, D=4.252 + 0.0086v -0.009 L = 34.9 pc/mi/Tn

R 12 D
Level of service for ramp-freeway junction areas of influence D

Speed Estimation

Intermediate speed variable, D = 0.493

Space mean speed in ramp influence area, SS = 56.2 mph
Space mean speed 1in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 56.2 mph

Page 2



Traffic Department

SBDivergePM(2028) Peak. txt

HCS2000: Ramps and Ramp Junctions Release 4.1d

Sain Associates, Inc.

Diverge Analysis

Analyst:
Agency/Co.:
Date performed:

Analysis time period:
Freeway/Dir of Travel:

Jungtign:_
Jurisdiction:
Analysis Year:

Description: I-65

MIL

sain Associates
1/12/05

PM DHV

SB I-65

@ SR 248

TDOT

2028 - Existing Layout
at SR 248

Freeway Data

Type of analysis

Number of Tlanes in freeway
Free-flow speed on freeway
volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp
volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

Does adjacent ramp exist?
volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

volume, Vv (vph)
peak-hour factor, PHF
peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHv
Driver population factor, fP
Flow rate, vp

Adjacent Ramp Data

Yes
1310

(if one exists)

Downstream

Oon
1860

Freeway

7125

0.95

1875

25

0

Level
0.00 %
0.00 mi
1.5

1.2

0.889
1.00

8438

Page 1

Conversion to pc/h Under Base Conditions

Ramp

1903
0.95
501
4

0
Level
0.00
0.00
1.5
1.2
0.980
1.00
2043

giverge

70.0 mph

7125 vph

off Ramp Data

Right

1

40.0 mph

1903 vph

300 ft
ft

vph

ft

Adjacent
Ramp
1310 vph
0.95
345 \
12 %
0 %
Level

% 0.00 %

mi 0.00 mi
1.5
1.2
0.943
1.00
1462 pcph



SBDivergePM(2028)Peak.txt

Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ
P = 1.000 Using Equation O
FD
v =v +(v-v)P = 8438 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
vV =V 8438 4800 Yes
Fi F
v12 8438 4400 Yes
V =V -V 6395 4800 Yes
FO F R
\% 2043 2100 No
R
Level of Service Determination (if not F)
Density, D=4.252 +0.0086 v -0.009 L = 74.1 pc/mi/In

R 12 D
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, D = 0.547

Space mean speed in ramp influence area, sS = 54.7 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 54.7 mph
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HCS2000: Ramps and Ramp Junctions Release 4.1b

Traffic Department
Sain Associates, Inc.

Analyst: MIL
Agency/Co.:

Jurisdiction: TDOT
Analysis Year:
Description: 1I-65 at SR 248

Merge Analysis

Sain Associates
Date performed: 8/5/2003
Analysis time period: AM DHV
Freeway/dir or travel: SB I-65
Junction: @ SR 248

2008 - Existing Layout

Freeway Data

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
volume on ramp

Length of first accel/decel Tlane
Length of second accel/decel Tane

Does adjacent ramp exist?
volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

voiume, v (vph)
pPeak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHvV
Driver population factor, fP
Flow rate, vp

Adjacent Ramp Data

gerge
70.0 mph
1522 vph
On Ramp Data
Right
1
40.0 mph
231 vph
520 ft
ft

Yes
721

Upstream

Off
186

Freeway

1522
0.95
401
25

0

0

Rol1ling
%

NEHEONN
OONOuUv
WON

Page 1

mi

(if one exists)

Conversion to pc/h Under Base Conditions

Ramp

23

1

0.95

61
21
0

Ro111ing

vph

ft

Adjacent
Ramp
721 vph
0.95
190 v
10 %
0 . %
Ro11ing .

mi
2.5
2.0
0.870
1.00
873 pcph



SBMergeAMPeak . txt

Estimation of V12 Merge Areas

L = 0.00 (Equation 25-2 or 25-3)
E
P = 1.000 Uusing Equation O
FM
v =v (P )= 2203 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 2523 4800 No
FO
Y 2523 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 21.7 pc/mi/In
R 12

R A
Level of service for ramp-freeway junction areas of influence ¢

Speed Estimation

Intermediate speed variable, M = 0.328

Space mean speed in ramp influence area, ss = 60.8 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 60.8 mph
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HCS2000: Ramps and Ramp Junctions Release 4.1b

Traffic Department
Sain Associates, Inc.

Analyst: MIL
Agency/Co.:

Date performed: 8/5/2003
Analysis time period: PM DHV
Freeway/dir or travel: SB I-65
Junction: @ SR 248
Jurisdiction: TDOT
Analysis Year:

Description: I-65 at SR 248

Merge Analysis

Sain Associates

2008 - Existing Layout

Freeway Data

Type of analysis

Number of Tanes in freeway
Free-flow speed on freeway
volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp
volume on ramp

Length of first accel/decel Tane
Length of second accel/decel Tane

Does adjacent ramp exist?
volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

volume, Vv (vph)
peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fP
Flow rate, vp

Adjacent Ramp Data

gerge
70.0 mph
3786 vph
on Ramp Data
Right
1
40.0 mph
709 vph
520 ft
ft

Yes
113

2

Upstream

off
186

Freeway

3786
0.95
996
25

0

0

Rolling
%

VIR ONN
RRONOWv
OON

Page 1

mi

(if one exists)_

Conversion to pc/h Under Base Conditions

Ramp

709
0.95
187

12
0

Ro1T11ing

R ONN
ROCOWm

vph

ft

%-
mi

Adjacent

Ramp
1132
0.95
298

4

0
Rolling

vph

RqR<



SBMergePMPeak. txt

Estimation of V12 Merge Areas

L = 0.00 (Equation 25-2 or 25-3)
E
P = 1.000 Using Equation O
FM .
v =v (P )= 5480 pc/h
12 F EM
Capacity Checks
Actual Max1imum LOS F?
\Y 6361 4800 Yes
FO
v 6361 4600 Yes
R12
Level of Service bDetermination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 51.4 pc/mi/In
R R 12

A
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, M = 2.537

Space mean speed in ramp influence area, SS = mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = mph

Page 2
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HCS2000: Ramps and Ramp Junctions Release 4.1b

Traffic Department
Sain Associates, Inc.

Merge Analysis

Analyst: MJL
Agency/Co.:

Date performed: 8/5/2003
Analysis time period: AM DHV
Freeway/dir or travel: SB I-65
Junction: '@ SR 248
Jurisdiction: TDOT

Analysis Year:

Description: 1I-65 at SR 248

Sain Associates

Type of analysis

Number of Tanes in freeway
Free-flow speed on freeway
volume on freeway

Freeway Data

On Ramp Data

Side of freeway
Number of Tanes in ramp
Free-flow speed on ramp
volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

- Does adjacent ramp exist?
volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

volume, v (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fpP
Flow rate, vp

Adjacent Ramp Data

2028 - Existing Layout

gerge

70.0 mph

1967 vph

Right

1

40.0 mph

397 vph

520 ft
ft

Yes
1306

Upstream

Off
1860

Freeway

1967

0.95

518

25

? 114

Ro1Tl1ing
%
mi

NFRONN
HONOW
NORN

Page 1

(if one exists)

Conversion to pc/h Under Base Conditions

vph

ft -

Ramp Adjacent
Ramp

397 1306 vph
0.95 0.95
104 344 v
21 10 %
0 0 %
Rolling - RolTing

% %

mi mi
2.5 2.5
2.0 2.0
0.76 0.870
1.00 1.00
550 1581 pcph



SBMergeAM(2028) Peak . txt

Estimation of V12 Merge Areas

L = 0.00 (Equation 25-2 or 25-3)
EQ
P = 1.000 uUsing Equation O
FM
v =v (P ) = 2847 pc/h
12 F FmM
Capacity Checks
Actual Maximum LOS F?
\% 3397 4800 No
FO
v 3397 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v1 - 0.00627 L = 28.5 pc/mi/In
R

R A
Level of service for ramp-freeway junction areas of influence D

Speed Estimation

Intermediate speed variable, M = 0.396

Space mean speed in ramp influence area, SS = 58.9 mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = 58.9 mph
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SBMergePM(2028) Peak.txt

HCS2000: Ramps and Ramp Junctions Release 4.1b

Traffic Department
Sain Associates, Inc.

Analyst: MJL
Agency/Co.:

sain Associates

Date performed: 8/5/2003

Analysis time period: PM DHV

Freeway/dir or travel: SB I-65
Junction: @ SR 248

Jurisdiction: TDOT
Analysis Year:
Description: 1I-65 at SR 248

2028 - Existing Layout

Freeway Data

Merge Analysis

Type of analysis Merge

Number of lanes in freeway 2

Free-flow speed on freeway 70.0 mph

volume on freeway 5222 vph
On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 40.0 mph

volume on ramp : 1310 vph

Length of first accel/decel lane 520 ft

Length of second accel/decel Tlane ft

Does adjacent ramp exist?
volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

volume, Vv (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHv
Driver population factor, fp
Flow rate, vp

Adjacent Ramp Data

Yes
190

3

Upstream

off

186

Freeway

5222
0.95
1374

25

0
Ro11ing

NHEONN
VIONOWm
COON

Page 1

0

%

mi

(if one exists)

Conversion to pc/h uUnder Base Conditions

Ramp

1310
0.95
345

12
0

RoT114ing

PPRONN
NO O U
NO A

vph

ft

%
mi

Adjacent
Ramp
1903 vph
0.95
501 v
4 %
0 %
Ro1T1ing
%
mi
2.5
2.0
0.943
1.00
2123 pcph



SBMergePM(2028) Peak . txt

Estimation of V12 Merge Areas

L = 0.00 (Equation 25-2 or 25-3)
EQ
P = 1.000 Uusing Equation O
FM
v =v (P ) = 7558 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 9185 4800 Yes
FO
v © 9185 4600 Yes
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v12 - 0.00627 L. = 73.1 pc/mi/In
R R

A
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, M = 38.304

Space mean speed in ramp influence area, SS = mph
Space mean speed in outer lanes, SR = N/A mph
Space mean speed for all vehicles, S0 = mph
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FUTURENBD1vergeAm(2028) . txt
HCS2000: Ramps and Ramp Junctions Release 4.1d
Traffic Department
Sain Associates, Inc.

Diverge Analysis

Analyst: M3L
Agency/Co.: Sain Associates
Date performed: 7/12/05

Analysis time period: FUTURE AM DHV
Freeway/Dir of Travel: 1I-65 northbound

Junction: @ SR 248
Jurisdiction: TDOT
Analysis Year: 2028 - Future Improvements

Description: 1I-65 @ SR 248

Freeway Data

Type of analysis Diverge

Number of Tanes in freeway 4

Free-flow speed on freeway 70.0 mph
volume on freeway 6531 vph

off Ramp Data

Side of freeway Right

Number of Tlanes in ramp 2

Free-Flow speed on ramp 35.0 mph
volume on ramp 916 vph
Length of first accel/decel lane 520 ft
Length of second accel/decel lane 1800 ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

volume on adjacent ramp 1669 vph
Position of adjacent ramp Downstream

Type of adjacent ramp on

Distance to adjacent ramp 3600 ft

Conversion to pc/h uUnder Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp

volume, Vv (vph) 6531 916 1669 vph
peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, v15 1719 241 439 V
Trucks and buses 25 3 3 %
Recreational vehicles 0 0 0 %
Terrain type: Rolling RolTing Rol1ling

Grade 0.00 % 0.00 % 0.00 %

Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 2.5 2.5
Recreational vehicle PCE, ER 2.0 2.0 2.0
Heavy vehicle adjustment, fHv 0.727 0.957 0.957
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 9453 1008 1836 pcph



FUTURENBD1ivergeAM(2028) . txt

L =
EQ
P = 0.260
FD
v =v +(v-v)P
12 R F R
Actual
VvV =V 9453
Fi F
\Y 3204
12
V =V -V 8445
FO F R
v 1008
R
Density,

R

(Equation 25-8 or 25-9)

Using Equation

D = 4.252 + 0.0086 v1

= 3204

FD

Capacity Checks

0
pc/h

Estimation of v12 Diverge Areas

Maximum

9600
4400
9600
3800

Level of Service Determination (if not F)

- 0.009 L
2

D

LOS F?

No
No
No

No

6.2

Level of service for ramp-freeway junction areas of influence A

Intermediate speed variable,

Speed Estimation

pc/mi/In

Space mean speed in ramp influence area,

Space mean speed in outer lanes,

Space mean speed for all vehicles,

nw_ _un_wn O
o

It

0.519
55.5
68.5
63.5

mph
mph
mph
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HCS2000: Ramps and Ramp Junctions Release 4.1d

Traffic Department
Sain Associates, Inc.

Analyst: ML
Agency/cCo.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:

7/12/05

Junction: @ SR 248
Jurisdiction: TDOT
Analysis Year:

Description: 1I-65 @ SR 248

Sain Associates

FUTURE PM DHV
I-65 northbound

Freeway Data

Type of analysis

Number of Tlanes in freeway
Free-flow speed on freeway
volume on freeway

off Ramp Data

Side of freeway

Number of Tanes in ramp

Free-Flow speed on ramp

volume on ramp

Length of first accel/decel lane
Length of second accel/decel Tane

Does adjacent ramp exist?
vVolume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

volume, VvV (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHvV
Driver population factor, fp
Flow rate, vp

Adjacent Ramp Data

Diverge Analysis

2028 - Future Improvements

giverge

70.0 mph
3486 vph
Right

2

35.0 mph
939 vph
520 ft
1800 ft
(if one exists)
Yes

2075 vph
Downstream

On

3600 ft

Freeway

3486

0.95

917

25

0

Rolling
0.00 %
0.00 mi

Conversion to pc/h under Base Conditions

Ramp

939
0.95
247

3

0
RolT1ing
0.00

Adjacent

Ramp

2075 vph
0.95

546
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Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ
P = 0.260 Using Equation 0
FD
vV =V +(v-v)P = 2076 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
V =V 5046 9600 No
Fi F
v 2076 4400 No
12
V =V -V 4013 9600 No
FO F R
v 1033 3800 No
R
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 VlZ- 0.009 L = -3.5 pc/mi/In
R

D
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, D = 0.521

Space mean speed in ramp influence area, sS = 55.4 mph
Space mean speed in outer lanes, SR =74.9 mph
Space mean speed for all vehicles, s0 = 65.4 mph
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HCS2000: Ramps and Ramp Junctions Release 4.1d
Traffic Department
Sain Associates, Inc.

Merge Analysis

Analyst: MIL

Agency/cCo.: Sain Associates
Date performed: 7/12/05
Analysis time period:  FUTURE AM DHV
Freeway/Dir of Travel: I-65 northbound

Junction: @ SR 248

Jurisdiction: TDOT

Analysis Year: 2028 - Future Improvements
Description: 1I-65 @ SR 248

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 70.0 mph
Volume on freeway 5615 vph

Oon Ramp Data

Side of freeway Right

Number of lanes in ramp 2

Free-flow speed on ramp 40.0 mph
volume on ramp 1669 vph
Length of first accel/decel lane 880 ft
Length of second accel/decel lane 1620 ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

volume on adjacent Ramp 916 vph
Position of adjacent Ramp Upstream

Type of adjacent Ramp off

Distance to adjacent Ramp 3600 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp

volume, Vv (vph) 5615 1669 916

Peak-hour factor, PHF 0.95 0.95 0.95

Peak 15-min volume, v15 1478 439 241

Trucks and buses 25 3 3

Recreational vehicles 0 0 0

Terrain type: Ro1T1ing Rolling Ro1ling
Grade % % %
Length mi mi mi

Trucks and buses PCE, ET 2.5 2.5 2.5

Recreational vehicle PCE, ER 2.0 2.0 2.0

Heavy vehicle adjustment, fHvV 0.727 0.95 0.957

Driver population factor, fp 1.00 1.00 1.00

Flow rate, vp 8127 1836 1008

Page 1
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Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 0.209 Using Equation O
FM

v =v (P )= 1699 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?
Vv 9963 9600 Yes
FO
Vv 3535 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v12 - 0.00627 L = 11.0
R R

A
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

pc/mi/In

Intermediate speed variable, M = 0.184

Space mean speed in ramp influence area, SS = 64.8 mph
Space mean speed in outer lanes, SR = 58.0 mph
Space mean speed for all vehicles, s0 = 60.2 mph
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HCS2000: Ramps and Ramp Junctions Release 4.1d
Traffic Department
Sain Associates, Inc.

Merge Analysis

Analyst: MIL )
Agency/Co.: sain Associates
bate performed: 7/12/05

Analysis time period:  FUTURE AM DHV
Freeway/Dir of Travel: I-65 northbound

Junction: @ SR 248
Jurisdiction: TDOT
Analysis Year: 2028 - Future Improvements

Description: I-65 @ SR 248

Freeway Data_

Type of analysis Merge

Number of Tanes in freeway 4

Free-flow speed on freeway 70.0 mph
volume on freeway 2547 vph

On Ramp Data

Side of freeway Right

Number of Tanes in ramp 2

Free-flow speed on ramp 40.0 mph

volume on ramp 2075 vph

Length of first accel/decel Tane 880 ft

Length of second accel/decel Tane 1620 ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

volume on adjacent Ramp 939 vph

Position of adjacent Ramp Upstream

Type of adjacent Ramp off

Distance to adjacent Ramp 3600 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp

volume, v (vph) 2547 2075 939 vph

Peak-hour factor, PHF 0.95 0.95 0.95

Peak 15-min volume, v15 670 546 247 v

Trucks and buses 25 3 3 %

Recreational vehicles 0 0 0 %

Terrain type: Ro1Ting Rol1ing Ro11ing

Grade % %

Length mi mi mi
Trucks and buses PCE, ET 2.5 2.5 2.5
Recreational vehicle PCE, ER 2.0 2.0 2.0
Heavy vehicle adjustment, fHv 0.727 0.957 0.957
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3686 2283 1033 pcph

Page 1
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Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ
P = 0.209 Using Equation O
FM
v =v (P )= 770 pc/h
12 F WM
Capacity Checks
Actual Maximum LOS F?
\ 5969 9600 No
FO
v 3053 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v12 - 0.00627 L. = 7.0 pc/mi/In
R A

R
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, M = 0.133

Space mean speed in ramp influence area, sS = 66.3 mph
Space mean speed in outer Tlanes, SR = 66.6 mph
Space mean speed for all vehicles, SO = 66.4 mph
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FUTURESBDivergeAM(2028) . txt

HCS2000: Ramps and Ramp Junctions Release 4.1d

Traffic Department
Sain Associates, Inc.

Analyst: M3JL
Agency/Co.:

Date performed:
Analysis time period:
Freeway/Dir of Travel:

Junction: @ SR 248
Jurisdiction: TDOT
Analysis Year:

Description: I-65 @ SR 248

Sain Associates
7/12/05

FUTURE AM DHV
I-65 southbound

Freeway Data

Type of analysis

Number of Tanes in freeway
Free-flow speed on freeway
volume on freeway

Side of freeway
Number of Tlanes in ramp
Free-Flow speed on ramp
volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

Does adjacent ramp exist?
volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

volume, Vv (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fP
Flow rate, vp

off Ramp Data

Adjacent Ramp Data

Diverge Analysis

2028 - Future Improvements

giverge

70.0 mph
3273 vph
Right

2

35.0 mph
1306 vph
520 ft
1800 ft

Yes
397

(if one exists)

Downstream

On
2400

Freeway

3273
0.95
861
25

Conversion to pc/h under Base Conditions

Ramp

1306
0.95
344

vph

ft

Adjacent
Ramp

397 vph
0.95

pcph
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Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 0.260 Using Equation O
FD

v =v +(v-vVv)P = 2295 pc/h

12 R F R FD

Capacity cChecks

Actual Maximum LOS F?

vV =V 4737 9600 No

Fi F
v 2295 4400 NoO

12
V =V -V 3300 9600 No

FO F R
\Y 1437 3800 NoO

R

Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 V12— 0.009 L = -1.6 pc/mi/In
D

R
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, D = 0.557

Space mean speed in ramp influence area, Ss = 54.4 mph
Space mean speed in outer lanes, SR =75.9 mph
Space mean speed for all vehicles, s0 = 63.7 mph
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HCS2000: Ramps and Ramp Junctions Release 4.1d

Traffic Department
Sain Associates, Inc.

Diverge Analysis

Analyst:
Agency/Co.:
Date performed:

Analysis time period:
Freeway/Dir of Travel:

Junction:
Jurisdiction:
Analysis Year:
Description:

MJL

Sain Associates

7/12/05

FUTURE PM DHV

I-65 southbound

@ SR 248

TDOT

2028 - Future Improvements

I-65 @ SR 248

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 70.0 mph
volume on freeway 7125 vph

off Ramp Data

Side of freeway Right

Number of Tanes in ramp 2

Free-Flow speed on ramp 35.0 mph
volume on ramp 1903 vph
Length of first accel/decel Tlane 520 ft
Length of second accel/decel lane 1800 ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

volume on adjacent ramp 1310 vph

Position of adjacent ramp Downstream

Type of adjacent ramp on

Distance to adjacent ramp 2400 ft

Conversion to pc/h under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp

volume, v (vph) 7125 1903 1310 vph

Peak-hour factor, PHF 0.95 0.95 0.95

Peak 15-min volume, v15 1875 501 345 v

Trucks and buses 25 3 3 %

Recreational vehicles 0 0 0 %

Terrain type: Rol1l1ing Ro1ling Rolling

Grade 0.00 % 0.00 % 0.00 %
Length 0.00 mi 0.00 mi 0.00 mi

Trucks and buses PCE, ET 2.5 2.5 2.5

Recreational vehicle PCE, ER 2.0 2.0 2.0

Heavy vehicle adjustment, fHv 0.727 0.95 0.957

Driver population factor, fp 1.00 1.00 1.00

Flow rate, vp 10312 2093 1441 pcph
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Estimation of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
E

P = 0.260 Using Equation O
FD

v =v +(v-v)P = 4230 pc/h

12 R F R FD :

Capacity Checks

Actual Maximum LOS F?

V =V 10312 9600 Yes

Fi F

v 4230 4400 No

12
V =V -V 8219 9600 NoO

FO F R
Y 2093 3800 No

R .

Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 V12_ 0.009 L = 15.1 pc/mi/In
D

Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, D = 0.616

Space mean speed in ramp influence area, SS = 52.7 mph
Space mean speed in outer lanes, SR = 68.8 mph
Space mean speed for all vehicles, SO = 61.2 mph
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HCS2000: Ramps and Ramp Junctions Release 4.1d
Traffic Department
Sain Associates, Inc.

Merge Analysis

Analyst: MIL
Agency/Co.: Sain Associates
Date performed: 7/12/05

Analysis time period:  FUTURE AM DHV
Freeway/Dir of Travel: I-65 southbound

Junction: @ SR 248
Jurisdiction: TDOT
Analysis Year: 2028 - Future Improvements

Description: I-65 @ SR 248

Freeway Data

Type of analysis ‘ Merge

Number of lanes in freeway 4

Free-flow speed on freeway 70.0 mph
volume on freeway 1967 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 2

Free-flow speed on ramp 35.0 mph
volume on ramp 397 vph
Length of first accel/decel lane 1010 ft
Length of second accel/decel lane 1200 ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

volume on adjacent Ramp 1306 vph
Position of adjacent Ramp Upstream

Type of adjacent Ramp off

Distance to adjacent Ramp 2400 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp

volume, v (vph) 1967 397 1306
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, v15 518 104 344
Trucks and buses 25 3 3
Recreational vehicles 0 0 0
Terrain type: Rol1Ting Ro1ling RolTling

Grade % %

Length mi mi
Trucks and buses PCE, ET 2.5 2.5 2.5
Recreational vehicle PCE, ER 2.0 2.0 2.0
Heavy vehicle adjustment, fHV 0.727 0.957 0.957
Driver population factor, fpP 1.00 1.00 1.00
Flow rate, vp 2847 437 1437
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Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ
P = 0.209 Using Equation O
FM
v =v (P )= 595 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
\% 3284 9600 NoO
FO
Y, 1032 4600 No
R12
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v12 -0.00627 L = -6.9 pc/mi/In
R R

A
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, M = 0.107

Space mean speed in ramp influence area, SS = 67.0 mph
Space mean speed in outer lanes, SR = 67.7 mph
Space mean speed for all vehicles, S0 = 67.5 mph
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HCS2000: Ramps and Ramp Junctions Release 4.1d
Traffic Department
Sain Associates, Inc.

Merge Analysis

Analyst: MIL
Agency/Co.: Sain Associates
Date performed: 7/12/05

Analysis time period:
Freeway/Dir of Travel:

FUTURE PM DHV
I-65 southbound

Junction: @ SR 248

Jurisdiction: TDOT

Analysis Year: 2028 - Future Improvements
Description: 1I-65 @ SR 248

Freeway Data

Type of analysis Merge

Number of Tanes in freeway 4

Free-flow speed on freeway 70.0 mph
volume on freeway 5222 vph

On Ramp Data,

Side of freeway Right

Number of Tlanes in ramp 2

Free-flow speed on ramp 35.0 mph
volume on ramp 1310 vph
Length of first accel/decel Tane 1010 ft
Length of second accel/decel lane 1200 ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

volume on adjacent Ramp 1903 vph
Position of adjacent Ramp Upstream

Type of adjacent Ramp off

Distance to adjacent Ramp 2400 ft

Conversion to pc/h under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp

volume, v (vph) 5222 1310 1903 vph
pPeak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, v15 1374 345 501 \Y
Trucks and buses 25 3 3 %
Recreational vehicles 0 0 0 %
Terrain type: Ro1Tling Rolling RoTTing

Grade % % %

Length mi mi mi
Trucks and buses PCE, ET 2.5 2.5 2.5
Recreational vehicle PCE, ER 2.0 2.0 2.0
Heavy vehicle adjustment, fHvV 0.727 0.95 0.957
Driver population factor, fpP 1.00 1.00 1.00
Flow rate, vp 7558 1441 2093 pcph
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Estimation of vl12 Merge Areas

L = (Equation 25-2 or 25-3)
E
P = 0.209 Using Equation O
FM :
v =v (P ) = 1580 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
Y 8999 9600 NoO
FO
Y 3021 4600 NO
R12
Level of Service betermination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v12 - 0.00627 L = 8.2 pc/mi/In
R R

A
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, M = 0.176

Space mean speed in ramp influence area, Ss = 65.1 mph
Space mean speed in outer lanes, SR = 59.3 mph
Space mean speed for all vehicles, s0 = 61.1 mph
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HCS2000: unsignalized Intersections Release 4.1b

TWO-WAY STOP CONTROL SUMMARY.

Analyst: MIL
Agency/Co.: Sain Associates
Date Performed: 8/6/2003
Analysis Time Period: AM DHV
Intersection: SR 248 at I-65 NB Ramps
Jurisdiction: TDOT
Units: U. S. Customary
Analysis Year: 2008
Project ID: I-65 at SR 248
East/West Street: SR 248
North/South Street: I-65 NB Ramps
Intersection Orientation: EW Study period Chrs): 0.25
. vehicle volumes and Adjustments
Major Street: Approach Eastbound westbound
Movement 1 2 3 | 5 6
L T R | L T R
volume 864 575 277 200
Peak-Hour Factor, PHF 0.93 0.93 0.87 0.87
Hourly Flow Rate, HFR 929 618 318 229
Percent Heavy Vehicles 12 - —-- - -
Median Ty?e Undivided
RT Channelized?
Lanes ' 0 1 1 0
Configuration LT TR
Upstream Signal? Yes No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
volume 286 0 218
Peak Hour Factor, PHF 0.92 0.92 0.92
Hourly Flow Rate, HFR 310 0 236
Percent Heavy Vehicles 27 27 27
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? NoO
Storage
RT Channelized?
Lanes 0 1 0
Configuration LTR
pelay, Queue Length, and Level of Service
Approach EB WwB Northbound Southbound
Movement 1 4 |7 8 9 | 10 11
Lane Config LT | LTR |
v (vph) 929 546
c(m) (vph) 974 0
v/c 0.95
95% queue Tength 16.06
Control Delay 39.5
LOS E F

Approach Delay
Approach LOS
Page 1
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HCS2000: unsignalized Intersections Release 4.1b

TWO-WAY STOP CONTROL SUMMARY.

Analyst: MIL
Agency/Co.: Sain Associates
Date Performed: 8/6/2003
Analysis Time Period: PM DHV
Intersection: SR 248 at I-65 NB Ramps
Jurisdiction: TDOT
units: U. S. Customary
Analysis Year: 2008
Project ID: 1I-65 at SR 248
East/West Street: SR 248
North/South Street: I-65 NB Ramps
Intersection Orientation: EW Study period Chrs): 0.25
Vehicle volumes and Adjustments
Major Street: Approach Eastbound westbound
Movement 1 2 3 | 4 5 6
L T R | L T R
volume 753 617 672 403
Peak-Hour Factor, PHF 0.93 0.93 0.93 0.93
Hourly Flow Rate, HFR 809 663 722 433
Percent Heavy Vehicles 12 -- - -- --
Median Ty?e Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? Yes No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
volume 316 0 212
Peak Hour Factor, PHF 0.92 0.92 0.92
Hourly Flow Rate, HFR 343 0 230
Percent Heavy Vehicles 43 43 43
pPercent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Approach EB WwB Northbound Southbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LTR ]
v (vph) 809 573
c(m) (vph) 570 0
v/C 1.42
95% queue length 37.88
control Delay : 219.4
LOS F F

Approach Delay
Approach LOS
Page 1
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HCS2000: unsignalized Intersections Release 4.1b
TWO-WAY STOP CONTROL SUMMARY.
Analyst: MIL
Agency/Co.: Sain Associates
Date Performed: 8/6/2003
Analysis Time Period: AM DHV
Intersection: SR 248 at I-65 NB Ramps
Jurisdiction: TDOT
Units: U. S. Customary
Analysis Year: 2028
Project ID: 1I-65 at SR 248
East/West Street: SR 248
North/south Street: I-65 NB Ramps

Intersection Orientation: Ew study period Chrs): 0.25
vehicle volumes and Adjustments
Major Street: Approach Eastbound Westbound
Movement 1 2 3 | 5 6
L T R | L T R
volume 1347 1066 474 322
Peak-Hour Factor, PHF 0.95 0.95 0.92 0.92
Hourly Flow Rate, HFR 1417 1122 515 349
Percent Heavy Vehicles 12 -- -- - --
Median Type Undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? Yes No
Minor Street: Approach Northbound Southbound
Movement 7 8 9 | 10 11 12
L T R | L T R
volume 519 0 397
Peak Hour Factor, PHF 0.92 0.92 0.92
Hourly Flow Rate, HFR 564 0 431
Percent Heavy Vehicles 27 27 27
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service
Approach EB wB Northbound Southbound
Movement 1 4 | 7 8 9 | 10 11
Lane Config LT | LTR |
v (vph) 1417 995
C(m) (vph) 738
v/c 1.92
95% queue length 90.73
Control belay 433.8
LOS F

Approach Delay
Approach LOS

Page 1



NBRamps@SR248PMPeak (2028) . txt

HCS2000: unsignalized Intersections Release 4.1b
TWO-WAY STOP CONTROL SUMMARY
Analyst: MIL
Agency/Co. : sain Associates
Date Performed: 8/6/2003
Analysis Time Period: PM DHV
Intersection: SR 248 at I-65 NB Ramps
Jurisdiction: TDOT .
Units: U. S. Customary
Analysis Year: 2028
Project ID: 1I-65 at SR 248
East/West Street: SR 248
North/South Street: I-65 NB Ramps

Intersection Orientation: EW Study period Chrs): 0.25
Vehicle volumes and Adjustments

Major Street: Approach Eastbound westbound

Movement 1 2 3 | 4 5 6

L T R | L T R

volume 1322 1115 1281 753
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95
Hourly Flow Rate, HFR 1391 1173 1348 792
Percent Heavy Vehicles 12 - -- - --
Median Ty?e undivided
RT Channelized?
Lanes 0 1 1 0
Configuration LT TR
Upstream Signal? Yes No
Minor Street: Approach Northbound Southbound

Movement 8 9 | 10 11 12

L T R | L T R
volume 564 0 375
Peak Hour Factor, PHF 0.92 0.92 0.92
Hourly Flow Rate, HFR 613 0 407
Percent Heavy Vehicles 43 43 43
Percent Grade (%) 0 0
Median Storage
Flared Approach: Exists? No
Storage
RT Channelized?
Lanes 0 1 0
Configuration LTR
Delay, Queue Length, and Level of Service

Approach EB wB Northbound Southbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config LT | LTR |
v (vph) 1391 1020
c(m) (vph) 233 0
v/c 5.97
95% queue length 148.27
Control Delay
LOS F F

Approach Delay
Approach LOS
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Analyst: MIL

Agency: Sain Associates
Date: 8/7/2003
Period: AM DHV

SBRamps@SR248AMPeak (2008) . txt
HCS2000: Signalized Intersections Release 4.1d

Inter.: SR 248 at I-65 SB Ramps
Area Type: All other areas
Jurisd: TDOT

Year : 2008

Project ID: I-65 at SR 248

E/W St: SR 248 N/S St: I-65 SB Ramps

SIGNALIZED INTERSECTION SUMMARY.

Intersection Delay = 123.5 (sec/veh) Intersection LOS = F

Eastbound westbound Northbound Southbound
L T R L T R L T R L T R
No. Lanes 0 1 0 0 1 0 0 0 0 0 1 0
LGConfig TR LT LTR
volume 1132 137 [94 469 307 O 414
Lane width 12.0 12.0 12.0
RTOR Vol 35 112
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 6 7 8
EB Left NB Left
Thru A Thru
Right A Right
Peds Peds
WB Left A SB Left A
Thru A Thru A
Right Right A
Peds Peds
NB Right EB Right
SB Right WB Right
. Green 55.0 25.0
Yellow 4.0 4.0
A1l Red 1.0 1.0
' Cycle Length: 90.0 secs
Intersection Performance Summary
Appr/ Lane Adj sat Ratios Lane Group Approach
Lane Group Flow Rate
Grp Capacity (s) v/c g/cC Delay LOS Delay LOS
Eastbound
TR 1148 1879 1.16 0.61 97.8 F 97.8 F
westbound
LT 566 926 1.08 0.61 79.2 E 79.2 E
Northbound
Southbound
LTR 480 1729 1.38 0.28 215.8 F 215.8 F
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SBRamps@SR248PMPeak (2008) . txt
HCS2000: Signalized Intersections Release 4.le

Analyst: MIL Inter.: SR 248 at I-65 SB Ramps
Agency: Sain Associates Area Type: All other areas
Date: 8/7/2003 Jurisd: TDOT
Period: PM DHV Year : 2008
Project ID: I-65 at SR 248
E/W St: SR 248 N/S St: I-65 SB Ramps
SIGNALIZED INTERSECTION SUMMARY.
Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R
No. Lanes 0 1 o0 O 1 o0 0 0 O 0 1 0
LGConfig TR LT LTR
volume 1027 420 [289 699 343 0 789
Lane Width 12.0 12.0 12.0
RTOR Vol 35 112
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left NB Left
Thru A Thru
Right A Right
Peds Peds
wB Left A SB Left A
Thru A Thru A
Right Right A
Peds Peds
NB Right EB Right
SB Right WB Right
Green 51.0 19.0
Yellow 4.0 4.0
A1l Red 1.0 1.0
Cycle Length: 80.0 secs
Intersection Performance Summary
Appr/  Lane Adj sat Ratios Lane Group  Approach
Lane Group Flow Rate __
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
TR 1167 1830 1.30 0.64 156.2 F 156.2 F
Westbound
LT 300 470 3.58 0.64 1184 F 1184 F
Northbound
Southbound
LTR 404 1701 2.72 0.24 809.4 F 809.4 F

Intersection Delay = 649.6 (sec/veh) Intersection LOS = F
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SBRamps@sR248AMPeak (2028) . txt
HCS2000: Signalized Intersections Release 4.1d

Analyst: MJIL Inter.: SR 248 at I-65 SB Ramps
Agency: Sain Associates Area Type: All other areas
Date: 8/7/2003 Jurisd: TDOT
Period: AM DHV Year : 2028
Project ID: I-65 at SR 248
E/W St: SR 248 N/S St: I-65 SB Ramps
SIGNALIZED INTERSECTION SUMMARY.
Eastbound westbound Northbound Southbound
L T R L T R L T R L T R
No. Lanes 0 1 0 0 1 o0 0 0 o 0O 1 o
LGConfig TR LT LTR
volume - 1855 241 |156 837 558 0 748
Lane Width 12.0 12.0 12.0
RTOR Vol 35 , 112
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left NB Left
Thru A ~Thru
Right A Right
Peds Peds
wB Left A SB Left A
Thru A Thru A
Right . Right A
Peds Peds
NB Right EB Right
SB Right wWB Right
Green 55.0 25.0
vellow 4.0 4.0
A1l Red 1.0 1.0
Cycle Length: 90.0 secs
Intersection Performance Summary.
Appr/  Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate ___
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
TR 1145 1874 1.90 0.61 423.6 F 423.6 F
westbound
LT 208 340 5.19 0.61 1915 F 1915 F
Northbound
Southbound
LTR 479 1723 2.68 0.28 794.7 F 794.7 F

Intersection Delay = 883.9 (sec/veh) Intersection LOS = F
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SBRamps@sR248PMPeak (2028) . txt
HCS2000: Signalized Intersections Release 4.1le

Analyst: MIL . Inter.: SR 248 at I-65 SB Ramps
Agency: Sain Associates Area Type: All other areas
Date: 8/7/2003 Jurisd: TDOT
Period: PM DHV Year : 2028
Project ID: I-65 at SR 248
E/W St: SR 248 N/S St: I-65 SB Ramps
SIGNALIZED INTERSECTION SUMMARY.
Eastbound wWestbound Northbound Southbound
L T R L T R L T R L T R
No. Lanes 0 1 0 0 1 0 0 0 0 0 1 0
LGConfig TR LT LTR
volume 1842 770 |540 1305 595 0 1308
Lane width 12.0 12.0 12.0
RTOR VoI 35 112
Duration 0.25 Area Type: All other areas
Signal Operations
Phase Combination 1 2 3 4 5 6 7 8
EB Left NB Left
Thru A Thru
Right A Right
Peds Peds
wB Left A SB Left A
Thru A Thru A
Right Right A
Peds Peds
NB Right EB Right
SB Right WB Right
Green 51.0 , 19.0
vellow 4.0 4.0
A1l Red 1.0 1.0
Cycle Length: 80.0 secs
Intersection Performance Summary
Appr/  Lane Adj sat Ratios Lane Group  Approach
Lane Group Flow Rate ___
Grp Capacity (s) v/c g/C Delay LOS Delay LOS
Eastbound
TR 1165 1827 2.33 0.64 615.1 F 615.1 F
westbound
LT 67 105 0.64
Northbound
Southbound
LTR 404 1700 4.77 0.24 1731 F 1731 F
Intersection Delay = (sec/veh) Intersection LOS =
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HCM Signalized Intersection Capacity Analysis
3: SR-248 & NB Ramp AM Peak Diamond

sy v ANt A4

VSatd. Flow (perm) 3433 5085 7544 1583 3433 1583

1696 3454

Synchro 6 Sain Associates, Inc.



HCM Signalized Intersection Capacity Analysis

2: SR-248 & SB Ramp AM Peak Diamond

Lane Conﬁgutis

Total Lost time (s)

Satd. Flow (perm) 7544 1583 3433 5085

Synchro 6 Sain Associates, Inc.



HCM Signalized Intersection Capacity Analysis
3: SR-248 & NB Ramp PM Peak Diamond

A2 a0y ¢ AN AN 4

Satd. Flow (perm) 3433 5085 7544 1583 3433 1583

v/s Ratio Perm
Uniform Delay, d1 35.9 5.6 434 488 542 54.5

Analysis Period (min) 15

Synchro 6 Sain Associates, Inc.



HCM Signalized Intersection Capacity Analysis
2: SR-248 & SB Ramp PM Peak Diamond

ey v A b ALY

Lane Configurations

Total Lost time (s)

100 085 1.00

Satd. Flow (perm) _ 7544 1583 3433 5085 3433 _arer

Peak-hour factor, PHF  0.95 0.95 0.95 0.92
g. ERARAL:
RTOR Reduction (vph)

Tum Ty>pe>

Uniform Del 273 295 570 123 S 40.3 470

Synchro 6 Sain Associates, Inc.



HCM Signalized Intersection Capacity Analysis
38: SR-248 & |-65 AM Peak SPUI

“%

Lost time (s

Satd. Flow (perm) 3433 5085 1583 3433 4701 3433 1583 3433 2787

Actuated Cycle Length (s) 135.0 Sum of lost time (s) 12.0

e apac

Analysis Period (min) o 15

Synchro 6 Sain Associates, Inc.



HCM Signalized Intersection Capacity Analysis
38: SR-248 & I-65 PM Peak SPU!

Lane Conﬁgations

Total Lost time (s)

0.90 0.90

s : o

Approach LOS ‘ C F F F

l rage ntrely

Actuated Cycle Length (s) Sum of lost time (s)

g@ i R \lgi@ Fuy

Analysis Period (min)

¢ Critical Lane Group

Synchro 6 Sain Associates, Inc.



HCM Signalized Intersection Capacity Analysis
3: SR-248 & NB Ramp AM Peak Loop

S P i N N Y

Lane Conﬁgurations

ey

Total Lost tlme (s)

1583 3433

1583 3433

Peak-hour factor, PHF  0.93 093 093 092 092 092 087 087 087 090 090 0.90

1001 1058

Analysis Period (mln)

Synchro 6 Sain Associates, Inc.



HCM Signalized intersection Capacity Analysis
2: SR-248 & SB Ramp AM Peak Loop

N R Y,

Lane Configurations

Peak-hour factor, PHF

oW (VD z
RTOR Reduction (vph) 0 0 74 0 0 0 0 0 0 0 0 201

Perm Prot

fe2 HE pa
Analysis Period (min)

Synchro 6 Sain Associates, Inc.



HCM Signalized Intersection Capacity Analysis
3: SR-248 & NB Ramp PM Peak Loop

PO T O L N N . S S

1 0
Total Lost time (s)
i

3274 1019 1011

114 130 399

Incremental Delay, d2 06 02 12 14 12.9

Del )
!_evel of Se

Synchro 6 Sain Associates, Inc.



HCM Signalized Intersection Capacity Analysis
2: SR-248 & SB Ramp PM Peak Loop

A Yy v ANt AN/

Lane Conﬁgratlons

IOV p
Total Lost time (s)

Satd. Flow (prot)

Satd. Flow (perm)

g

Permitted Phases 2

Approach LOS E D A . F

HCM Average Control Delay
HCM .
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12,0

Analysis Period (min) 15

Synchro 6 Sain Associates, Inc.



ACCIDENT RATE CALCULATIONS



LOCATION:

STATE ROUTE 248

From bridge at Five Mile Creek (log mile 3.47)

Truck Stop driveway east of 1-65 interchange (log mile 3.79)

(SECTION)
PERIOD OF STUDY: 1999-2001
TYPE OF HIGHWAY: 2-lane rural arterial
NUMBER OF DAYS IN STUDY: 1095
NUMBER OF ACCIDENTS 28
STATEWIDE AVG. (ACC/MV) (Ra): 1.77
2000 ADT 13520
LENGTH OF STUDY SECTION 0.32
(CALCULATIONS)
SECTION
EXPOSURE...............: 4,737,408.00
EXPOSURE RATE..........: 4.74
(RESULTS)
SECTION
(ACC/MVM)
ACTUAL ACCIDENT RATE..: 5.91
CRITICAL ACCIDENT RATE: 3.30
ACTUAL/CRITICAL.: 1.79

ACTUAL/STATEWIDE: 3.34



ACCIDENT RATE SUMMARY

County: ll I 50 : City: Date: ]‘ZQ‘ 5 .
. Route: Log Mile Regioning: =. H 7 Log Mile Bnding: .
Location on Route: L A e ceek o ’ﬁ&‘ﬁz

{ &) Street Section ) ( ) égot { } Ihtersection

ADT |2520 A294° (v) ADT (V) . Entering Volume = Sum of ADT ")
Length (Miles) 0-3 (L) a
Number of Accidents ) » 2 (A
Time Perind of Accident Data. From__(994  to ZooO | 28 )
Number of Days in Study . . {095 (T)
Highway Type_2 - ln rwra| ar “"2"!0-, )
Statewide Average Rata ' \.77 (Ra)
Exposure Rate (E)
Street Section:
=VxTxL=J!3520 1 x ( 1045 3 x (0.32 - L"-7"| (8)
.1,000,000 . 1,000,000
Intersection/Spot
E = V__ = (- ) = ( ) ()
1,000,000 1,000,000 ’
Actual Accident Rate {R) . ‘
R=aa ( 25 ) = 5. q| (R)
E o ) -
Critical Aecident Rate (Rc) - Confidence level 99%
Re = Ra + 2.327 /Ra/E + 1/2E )
Re = ( |.77 »Y+2327 L 177 3 + 1 =
- (ud ) z( 44 )
Re = ( .77 ) +2.327x( (|| )+ 1 -
| | (q.48 ) |
Re= (L177 D+ (.42 )+ (0. [0S ) = 3.30 (Re)
Sererity Index (81) '
81 = (No. of Fatal Accidents) + (No. of Injury Accidents
, {Total Number of Accidents) _
§% - LO y - ¢ b A - 002[ (s1)
( 2¢ ) . '
SUMMARY: Actual Accident Rate iq;__ Severity Index _Qll___
Statewide Average Rate __'l7__ Ratio : R/Rc _L-B_

‘Critical Accidant Rate- 3 30



LOCATION:

INTERSTATE 65

From south SR 248 interchange (log mile 8.5)
To north of SR 248 interchange (log mile 8.99)

(SECTION)
PERIOD OF STUDY: 1999-2001
TYPE OF HIGHWAY: 4-lane interstate
NUMBER OF DAYS IN STUDY: 1095
NUMBER OF ACCIDENTS : 32
STATEWIDE AVG. (ACC/MV) (Ra): 0.45
2000 ADT 47170 (average of north & south ADTs
LENGTH OF STUDY SECTION 0.49
(CALCULATIONS)
SECTION
EXPOSURE...............; 25,309,063.50
EXPOSURE RATE.......... 25.31
(RESULTS)
SECTION
(ACC/MVM)
ACTUAL ACCIDENT RATE..: 1.26
CRITICAL ACCIDENT RATE: 0.78
ACTUAL/CRITICAL.: 1.62

ACTUAL/STATEWIDE: 2.81



ACCIDENT RATE SUMMARY

County: \AllulA—(YlSOﬂ city: Date: ZD [0‘5

Route: - Log Mile Beginning: ﬁ 5 Log Mile Ending: &.Qﬁ
Location on Route: Z2HD

{ X) Street Section ) ( ) énot . ) Ihtex‘section

ADT ‘_—ljz, 170 _(v)  aor : (V) . Entering Volume = Sum of ADT V)
Length (Miles) @, 449 (L) : 2

Number of Accidents ) ' 22 b (A)
Time Period of Accident Data: From_l999 to_g 00|
Number of Days in Study [ 0415 (1)

Highway Type - |n. -pfeg,_v;@j{__ _ | .
Statewide Average Rate . Q_'+5 .___(Ra)

Exposure Rate (E)
Street Section:

E=vxran=M7t70 ) = (]095 ) x ( ©.H9 25,31 ()
1 000, 000 . 1,000,000 —

Intersection/Spot

E=VxT = (. )= ) . ' ' (E)
1,000,000 1,000,000 :

Actual Accident Rate {R} . '
A= 32 = 1. 26 (R)
E (253 ) : ~

Critical _Act:!dent Rate (Re) - Confidence level 98%

Rc = Ra + 2,327 /Ra/E + 1/2E )

Re=( D45 )Y+ 2.327 A OM6 )+ ___ 2 . =
\/( 25.31 ) 20253 )
Re = | 0.q5 ) +2.327 x (0,13 ) + -3 =
' .' ( 50.62) .
Re= (LO.HG )+ (0.3l )+ (002 ) = 0.78 (Re)

Sererity Index (SI)

8T = (No. of Fatal Accidents) + (No. of Injury Accidents)

(Total Number of Accidents)

£ = (" 0 ) 4= 8 D - 025 (s?:)
( 32_ }
SUMMARY: Actual Accident Rate lZ(" Severity Index 0.25

Statewide Average Rate Q,"{S Ratio : R/Rc J&_

‘Critical Accident Rate: 078





