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CHAPTER 1
Introduction

A.

Purpose of Study
The purpose of this study is to evaluate the existing interchange at Interstate 40
and Spence Lane, and to request approval for the modification of this
interchange. This study was conducted to:
•
•
•
•
•

Determine any operational deficiencies in the current interchange.
Develop the needed interchange improvements to provide an acceptable
desired level of service for the design year.
Improve the access and safety within the interchange area.
Evaluate operational characteristics of the proposed improvements for the
current conditions (2003) and the design year (2023).
Develop construction cost estimates and evaluate the land use impacts of
the construction.

This study was performed at the request of Nashville Metropolitan Government
and in close cooperation with the Tennessee Department of Transportation.
B.

Project Location and Description of the Area
The I-40 & Spence Lane interchange is located in the southeastern portion of
downtown Nashville, east of the I-40/24/440 interchange area as shown in Figure
1. The interchange is located along I-40 approximately 0.3 miles east of the I40/24/440 multi-directional interchange and 1.4 miles west of the SR-155 (Briley
Parkway) interchange.
This section of Interstate 40 is currently a six-lane median-divided access
controlled facility within the vicinity of the Spence Lane interchange. Design plans
are currently being developed to widen this section of I-40 to ten travel lanes. As
part of this widening project, several ramp modifications to the multi-directional
interchange to the west will also be done. These design plans also include
widening the existing structure on Spence Lane over I-40 to accommodate a five
lane section in the future. Significant modifications to the I-40 & SR-155 (Briley
Parkway) interchange are also in the design phase, as a separate project.
The existing I-40 and Spence Lane interchange is a partial interchange with
access only provided to Spence Lane from the westbound direction. Any access
to and from the west of Spence Lane is constrained due to the close proximity of
the I-40/24/440 directional interchange (See Photo1 and 2).
This segment of interstate is one of the most heavily traveled sections in the city
of Nashville with over 119,000 vehicles per day. The average daily traffic (ADT)
is anticipated to grow to nearly 150,000 vehicles in the design year of 2023. A
large percentage (10% ADT) of this volume is truck traffic.
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Photo 1:

Eastbound I-40 West of Spence Lane

Photo 2:

Westbound I-40 West of Spence Lane
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Relationship to Other Highway Improvement Programs and Plans
As stated previously, there are design plans underway to widen I-40 from the I40/24/440 interchange, east to SR-155 (Briley Parkway) with significant
improvements to the I-40 and Briley Parkway interchange.
The Nashville Metropolitan Long-Range Plan calls for interchange improvements
at this location (I-40 & Spence Lane). Included in the long-range plan, is the
widening of Spence Lane from SR-1 (Murfreesboro Road) to SR-24 (Lebanon
Pike) from a two-lane facility to four travel lanes with a center left-turn lane
(Photo 3).
There are also preliminary plans to provide commuter rail from the central
business district of Nashville towards the east (Lebanon) at some point in the
future.

Photo 3:

Northbound Spence Lane, south of I-40 Overpass
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CHAPTER 2
Preliminary Planning Data

A.

Land Use
Various industrial and commercial developments lie in close proximity to the
interchange area, as well as along the Elm Hill Pike and Murfreesboro Road
corridors. Several hotels and motels are near the subject interchange area as
well.
Because the current configuration of the I-40 and Spence Lane interchange
provides for only one movement or access point (I-40 westbound), motorists are
forced to traverse through the I-40/24/440 directional interchange to return to the
east. This return movement is comprised of several merge/diverge maneuvers
within a short distance, which creates a less than desirable situation for
motorists. The following photos illustrate the close spacing and reduced sight
distance for some of these movements.

Photo 4:

I-24 to I-40 with EB Mufreesboro Road Entrance Ramp
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I-24 to I-40 with WB Mufreesboro Road Entrance Ramp

Traffic Served
The traffic data for this study was supplied by the Tennessee Department of
Transportation (TDOT) and was based on proposed land use and existing
conditions. The Design Hourly Volumes (DHV) for the years 2003 and 2023 are
shown in Appendix A.
Interstate 40 is currently a six-lane section between the adjacent interchanges of
the I-40/24/440 interchange to SR-155. The year 2003 peak hour volumes are
over 7,000 vehicles per hour in each direction. In the design year (2023), the
DHV’s are anticipated to grow to approximately 9,000 vehicles per hour in each
direction.
The figures in Appendix A provide a complete breakdown of traffic volumes for
the subject interchange and the adjacent interchange for the base year (2003)
and the design year (2023).
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Proposed Modifications
Based upon study of various alternatives to improving this interchange, it was
determined that the recommended improvements provide a comprehensive
solution to the access and safety concerns initially outlined at the beginning of
this study. The proposed modifications for the I-40 and Spence Lane interchange
will improve traffic operations, safety and access within the subject area.
In order to provide a return movement for those motorists presently using the
existing exit ramp to Spence Lane, a proposed new access point is planned. This
new ramp will be located on the southern side of I-40 and will require significant
retaining walls and excavation of rock material to construct. The photo below
shows the densely wooded and rough terrain where this new ramp will be
located.

Photo 6:

Proposed ramp location (Spence Lane to I-40 Eastbound)

It is anticipated that two businesses will need to be relocated and additional rightof-way acquired to construct this ramp. It appears that both the auto sales and
Insty Prints located along the eastside of Spence Lane will need to be acquired.
While the cost for acquiring Insty Prints has been included in the overall estimate,
it may be possible to restore their access to Spence Lane through an inter-parcel
access agreement with RTS Wright Industries and avoid this total acquisition.
As stated previously in this study, the MPO Long-Range plan calls for Spence
Lane to be widened from Murfreesboro Road to Lebanon Pike. This future
widening will provide for four, twelve (12) foot travel lanes with a center turn lane

9

I-40 & Spence Lane

Interchange Modification Study

within the existing right of way (128’). The existing cross section is comprised of
two lanes with shoulders and ditches. In order to widen this roadway within the
limits of this modification study, three (3) retaining walls will be required along the
eastside of Spence Lane to avoid impacting several businesses. To provide
sufficient vertical sight distance, the crest vertical curve near the proposed
entrance ramp will also need to be lowered.
The design plans underway for the widening of the interstate, also includes some
minor modifications to the existing I-40 westbound exit ramp to Spence Lane. No
significant modifications to this ramp are recommended in this study (Photo
Below). Presently, there is an at-grade railroad crossing located north of the
Spence Lane overpass at I-40. There are plans to abandon this rail line at some
point in the future as well.

With the construction of this new ramp to eastbound I-40, removal of the existing
westbound Murfreesboro ramp to eastbound I-40 can be performed. Removal of
this ramp will eliminate this less than desirable merge movement for motorists
that travel through this portion of the I-40/24/440 interchange area (See
functional plans).
Operation of the ramp terminal intersections will be accomplished through the
use of traffic signals. Due to the heavy left turn volumes for both of these
intersections, unsignalized operation was not practical to provide an adequate
level-of-service.
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Discussion of Initial Concepts
Due to close proximity of the I-40/24/440 multidirectional interchange, none of the
initial concepts provided the possibility of providing a full access interchange at
Spence Lane.
Limitations of right-of-way along this corridor as well as the location of
commercial establishments along the interstate also limited the array of options
to providing full access to the area through the Spence Lane interchange.
With these two factors in mind, focus was placed upon providing the most
practical and cost effective solution to access eastbound I-40, while attempting to
reduce or improve the operation of the merge/diverge movements located within
the directional interchange to the west.
Throughout the development of this study, several coordination and field review
meetings were held involving the department, FHWA and Nashville Metropolitan
Public Works. The City of Nashville expressed that they too agreed a full
interchange at this location would be costly due to the close proximity of the
multidirectional interchange to the west. All agencies also agreed that this project
be coordinated with the planned widening of Spence Lane from Murfreesboro
Road north to Lebanon Road and that the existing I-40 entrance ramp from
Murfreesboro remain open during the construction phase.

E.

Environmental Concerns
While detailed environmental technical studies were not conducted for this phase
of the interchange study, visual investigations were done to identify site specific
environmentally sensitive areas for historic, archeological and ecological
considerations. At the current time, the recommended improvements do not
appear to impact any areas of environmental or historical significance.
The Tennessee Department of Transportation will perform all necessary studies
including detailed ecological and historical studies.
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CHAPTER 3
Engineering Investigations

A.

Traffic Operations
An initial analysis was made which determined that the existing interchange
configuration was in adequate to handle design year volumes. Appendix B
contains figures summarizing the levels-of-service under the existing conditions
for 2003 and 2023 traffic. The levels-of-service were determined using the peak
hour volumes which represent the worst case condition for each location.
Existing Roadway Network
All analysis for the existing roadway network assumed the widening of I-40 from
the I-40/24/440 to SR-155 to be completed. Spence Lane’s existing laneage (two
travel lanes) was used for the analysis of the westbound exit ramp terminal
intersection.
Ramp Junctions
The results of the capacity analyses conducted for the existing roadway network
are shown in the following tables. As shown in Table 1, the ramp junction within
the study area is projected to operate at poor LOS in the Year 2023, based on
the existing roadway network.
TABLE 1
CAPACITY ANALYSES BASED ON THE EXISTING ROADWAY NETWORK

Ramp Junctions
Westbound I-40 & Spence Lane Exit (AM)
Westbound I-40 & Spence Lane Exit (PM)

Year 2003

Year 2023

D
C

E
D

Freeway Segments
The results of the capacity analyses for the freeway segments within the study
area are shown in Table 2 on the following page. These results indicate that the
widening currently under design will provide an acceptable LOS in the Year
2003, with two of the freeway segments projected to operate at a LOS E in 2023.
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TABLE 2

CAPACITY ANALYSES BASED ON THE EXISTING ROADWAY NETWORK
Year

Year

2003

2023

Eastbound I-40, east of Spence Lane (AM Peak Hour)

B

C

Eastbound I-40, east of Spence Lane (PM Peak Hour)

D

E

Westbound I-40, east of Spence Lane (AM Peak Hour)

D

E

Westbound I-40, east of Spence Lane (PM Peak Hour)

C

D

Freeway Segments

Surface Street Intersections
Capacity analyses were conducted for the existing laneage and traffic control that is
located at the intersection of Spence Lane and the I-40 westbound exit ramp. This
intersection currently operates as an unsignalized intersection. At this T-intersection,
the northbound and southbound approach of Spence Lane includes one through
lane with the westbound approach of the exit ramp comprised of one left turn lane
and one right turn lane.
The results of these analyses are shown in Table 3. The analyses show that the
existing intersection configuration will operate poorly during the AM peak hour in the
base year (2003) and at a LOS F in the Year 2023.
TABLE 3
CAPACITY ANALYSES BASED ON THE EXISTING ROADWAY NETWORK
YEAR 2003
Surface Street Intersection (Unsignalized)
I-40 WB Exit Ramp & Spence Lane

YEAR 2023

AM PEAK PM PEAK AM PEAK PM PEAK
HOUR
HOUR
HOUR
HOUR
E

C

F

F

PROPOSED ROADWAY NETWORK
Ramp Junctions
The proposed improvements within the study area include the addition of a new
entrance ramp from Spence Lane to eastbound I-40. With the addition of this new ramp,
the existing entrance ramp from westbound Murfreeboro Road to eastbound I-40 would
be eliminated (See Photo 4). Improvements also include the addition of traffic signals at
both ramp terminal intersections on Spence Lane. As stated previously, the widening of
Spence Lane to five travel lanes was also assumed to be complete. Based on these
proposed improvements, additional analyses were conducted for the ramp junctions.
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The results of the capacity analyses for the ramp junctions within the study area are
shown in Table 4. These results indicate that, with the addition of the proposed
eastbound ramp to I-40, the ramp junctions will operate at an acceptable LOS during the
peak hours for both the base and design years.
TABLE 4
CAPACITY ANALYSES BASED ON THE PROPOSED IMPROVEMENTS
Ramp Junctions
Westbound I-40 & Exit Ramp to Spence Lane (AM)
Westbound I-40 & Exit Ramp to Spence Lane (PM)
Eastbound I-40 Entrance Ramp from Spence Lane (AM)
Eastbound I-40 Entrance Ramp from Spence Lane (PM)

Year 2003

Year 2023

D
C
B
B

E
D
B
C

Freeway Segments
Based on the proposed improvements, additional analyses were conducted for the
freeway segments. The results of the capacity analyses for the freeway segments within
the study area are shown in Table 5. These results indicate that the widened section of
I-40 to ten travel lanes will operate at an acceptable LOS during both peak hours in the
year 2003, with no segment operating at a LOS F in the design year.
TABLE 5
CAPACITY ANALYSES BASED ON THE PROPOSED IMPROVEMENTS
Year

Year

2003

2023

Westbound I-40, east of Spence Lane (AM Peak Hour)

D

E

Westbound I-40, east of Spence Lane (PM Peak Hour)

C

D

Eastbound I-40, east of Spence Lane (AM Peak Hour)

B

C

Eastbound I-40, east of Spence Lane (PM Peak Hour)

D

E

Freeway Segments

Surface Street Intersections
Based on the results of the analyses conducted for the existing laneage and traffic
control at the intersection of Spence Lane and the westbound exit ramp from I-40,
additional analyses were conducted for the proposed ramp to eastbound I-40. Both of
these intersections were analyzed based upon signalized operation and the proposed
laneage as shown in the functional plans.
The results of these analyses are shown in Table 6. The analyses show that the
proposed improvements at these locations will provide an adequate LOS for both the
base year and design year peak hours.
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TABLE 6

CAPACITY ANALYSES FOR PROPOSED IMPROVEMENTS
YEAR 2003
Surface Street Intersections (Signalized)

YEAR 2023

AM PEAK PM PEAK AM PEAK PM PEAK
HOUR
HOUR
HOUR
HOUR

I-40 EB Entrance Ramp & Spence Lane

A

A

A

A

I-40 WB Exit Ramp & Spence Lane

B

A

B

B

B.

Access Analysis
This study has been undertaken in accordance with the Federal Highway
Administration’s (FHWA) policy for granting new or revised interchange access.
The FHWA policy, as described in FHWA Docket 98-3460, “Additional
Interchanges to the Interstate System (Federal Register 63, No. 28, February 11,
1998) is provided in the following paragraphs accompanied by comments for
consideration.
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 providing such service. Therefore, new or revised
access points to the existing Interstate System should meet the following
requirements.
1.

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.

With the continual increase in traffic volumes along I-40 within the project area,
the mainline, merge and diverge movements will continue to diminish the
operation of the interstate system in the project area. This degradation will result
in increased motorists delay, reduced traveler safety, and reduced air quality
within the city of Nashville. No minor interchange improvements can be made
(other than the recommended improvements) to eliminate the problems outlined
previously in this report.
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.

Several design options were assessed in this study to improve the operation and
access of the I-40 and Spence Lane interchange. However, the proposed
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alternative is the only one that provided improved operational characteristics for
the interchange within the constraints outlined previously in the report.
The proposed modification will be constructed with as little disruption as possible
to the adjacent development in the area as any other design option investigated.
3.

The proposed access point does not have a significant adverse
impact on the safety and operation of the interstate facility based
upon an 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 an 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.

The proposed modifications should not have any adverse impact on the safety
and operation of the interstate facility. Safety and mobility will be improved with
the addition of the proposed eastbound ramp to I-40 and with the modification of
the ramp terminal intersections on Spence Lane to signalized operation.
Elimination of the existing substandard merge ramp from westbound
Murfreesboro Road to eastbound I-40 will also be performed as part of this
improvement project.
4.

The proposed access connects to a public road only and will
provide for all traffic 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.

The proposal is a modification of the existing partial interchange at Interstate 40
and Spence Lane. The proposed modification will provide a new access point to
the mainline of the interstate. As stated previously, due to the close proximity of
the I-24/40/440 directional interchange, full access can not be provided at this
location. The proposed design will meet or exceed the American Association of
State Highway and Transportation Officials (AASHTO) criteria.
5.

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 93.

The study was coordinated with both the Tennessee Department of
Transportation and Nashville Metropolitan Government. The proposal is
consistent with all local, regional, and statewide land use and transportation
plans.
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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.

There are no long-range plans for additional interchanges in this area. The
existing interchanges provide adequate access to the subject area.
7.

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

This interchange modification is intended to correct operational inadequacies of
the existing interchange configuration, as well as provide new access from the
interchange area. The request is also generated based upon continued growth
and development within the vicinity of the interchange.
8.

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

The proposed modifications will be submitted to the TDOT Environmental
Department to begin environmental studies at the time this report is submitted to
the FHWA.
C.

Proposed Interchange Cost
The total cost for modification of the I-40 and Spence Lane interchange is
approximately $3,947,000. A detailed estimated cost breakdown is shown in
Appendix E.
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CHAPTER 4
Summary of Findings and Conclusions

The purpose of this study was to evaluate the existing interchange at Interstate
40 and Spence Lane and to develop proposed improvements to the interchange
which could be constructed within current physical constraints and provide an
acceptable level of service for the design year traffic.
The traffic analysis indicates that with the planned widening of I-40, within the
subject area, will improve the operation of both the mainline and ramp junctions
for the I-40 and Spence Lane interchange. Analyses also shows that the Spence
Lane widening contained in the MPO Long-Range Plan, will also improve the
overall operation of the existing and proposed ramp terminal intersections.
As stated previously in this study, with the proposed ramp in place, removal of
the existing westbound Murfreesboro ramp to eastbound I-40 can be performed.
Removal of this ramp will eliminate this less than desirable merge movement for
motorists that travel through this congested portion of the I-40/24/440
interchange.
With the proposed improvements recommended, partial access to and from I-40
to the east will be accomplished. Traffic operations will be improved with many
movements operating at a desirable level of service. These improvements will
require additional right-of-way to construct, at an estimated cost of $3,947,000.
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