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December 29, 2009
TO: Board of Mayor and Aldermen

FROM: David Parker, City Engineer/CIP Executive
Eric Stuckey, City Administrator

SUBJECT: Goose Creek Bypass/I-65 Interchange
Single Point Urban Interchange (SPUI)

Purpose
The purpose of this memorandum is to provide the Board of Mayor and Aldermen (BOMA) with

information regarding options for interchange design at the Goose Creek Bypass and I-65.

Background
At the last (December 10, 2009) Capital Investment (CIP) Committee meeting there was a discussion

concerning the City continuing with the Agreement (PIN No. 111070.00, dated October 24, 2008) with
the Tennessee Department of Transportation (TDOT) for funding of the proposed single point urban
interchange (SPUI). Through this memo we will provide some additional information to assist you in
your discussions and consideration of continuing with the City’s proposed funding of a portion of the
construction cost of the Goose Creek Bypass/I-65 Interchange Modifications/Improvements.

The City of Franklin entered into the Agreement (PIN No. 111070.00) to fund $4,800,000 of the
construction cost of the proposed SPUI The City did this because TDOT was planning to construct the
interchange as an urban diamond (generally referred to as a Tight Urban Diamond Interchange, or
TUDI) and the City wanted the interchange constructed as a SPUI The $4.8 million is the construction
cost difference in the two types of interchanges. All design to this point for the interchange project has
been done based on this Agreement, or for the construction to be a SPUI

The main question being asked concerning Franklin’s expenditure of $4.8 million towards the
construction of a SPUI verses a TUDI is; “What benefit does Franklin gain from this expenditure?” At
the time the City entered into the Agreement with TDOT, the answer to this question was simply that a
SPUI would provide greater traffic capacity in a safer manner. The analogy was that the City did not
want to create another SR 96 (Murfreesboro Road) Interchange, typical TUDI, with its congestion and
safety issues.

What we are attempting to do with this memo is provide answers to questions such as: “What is the
percentage increase of capacity of a SPUI verses a TUDI?” and “What are the safety advantages that are
talked about?” In order to answer these questions we have conducted a literature (reports and studies)
review of the two types of interchanges and offer the following for your consideration.

Traffic Capacity
The following are recommendations/comments from a Research Development and Technology report
for the Missouri Department of Transportation (MoDOT) and a report from Applied Technology and
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Traffic Analysis Program (ATTAP). The MoDOT report was formulated after reviewing questions sent
out via the AASHTO Research Advisory Committee listserve with fourteen states responding.

1.

When the crossroad volume is between 15,000 and 30,000 AADT (Average Annual Daily
Traffic), SPUIs are a superior option to Diamond interchanges. SPUIs are considered to have
more capacity than Diamond interchanges. So SPUIs are usually used in high volume
conditions. When Volumes are between 20,000 and 35,000 AADT for major roads, a SPUI
should be used instead of a Diamond Interchange.

Based on the traffic counts and projections for use in the Major Thoroughfare Plan Update
using the Metropolitan Planning Organization’s (MPO) traffic model, the 2008 AADT for
the Goose Creek Bypass (crossroad) is 12,215 (count station is west of 1-65) with the
projected 2035 AADT at 18,602. This 2035 projected AADT exceeds the volume stated as
when a SPUI is a superior option and we feel that this projection is low. The reason we feel
the projection is low is because it doesn’t appear that the Berry Farms Development
approved concept plan(s) have been taken into account in predicting population and
employment numbers for the various Traffic Analysis Zones (TAZs) that cover this
development. For instance, the TAZ covering the Reams-Fleming Section of the Berry Farms
Development lists a population of zero (0) and employment of zero (0) when the approved
concept plan indicates 400 residential units and 2,212,700 SF of commercial/office. We have
forwarded this information to our consultant doing the Major Thoroughfare Plan Update for
correction in the model. Just as the TAZ for the Reams-Fleming area appears to need
correction, the other two TAZs covering the remaining sections of the Berry Farms
Development need to be corrected and these corrections will indicate an increase in the
predicted traffic to use the Goose Creek Interchange.

The major road (I-65) has a 2008 AADT count of 56,638 and a projected 2035 AADT of
121,474. The 2008 AADT count already exceeds the volume of traffic for the major roads
stated above when a SPUI “should” be used.

It is easier to coordinate the SPUI’s one signal with other signalized intersections compared
to the Diamond interchanges’s two signals. Thus the SPUI is preferred when arterial
coordination is required. A typical SPUI has a three-phase signal verses a four-phase
controller.

Upon completion of development in the Goose Creek Interchange area, there must be signal
coordination along the Goose Creek Bypass/Peytonsville Road corridor. This corridor is
listed as a major arterial in Franklin’s Major Thoroughfare Plan. Between Lewisburg Pike
and I-65, the Berry Farms Development has three (3) major access points approved on Goose
Creek Bypass. If a TUDI was constructed, there would be a potential to have six (6)
signalized intersections from Lewisburg Pike to I-65 (signal at Lewisburg and two at I-65
included) within a distance of approximately 0.9 miles. This compares to seven (7) signalized
intersections on SR 96 (Murfreesboro Road) from Mack Hatcher Parkway to 1-65, a distance
of approximately 1.25 Miles.
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3. Left-turn paths are flatter for a SPUI and can be made at higher speeds, thus increasing
saturation flow rates and intersection capacity.

Safety

We have been unable to find any study indicating a major difference in the number of accidents with use
of the two different types of interchanges (SPUI vs TUDI). From an ATTAP report we have found that
SPUIs seem to have an increased number of side-swipe accidents compared to the TUDI, but a smaller
number of angle accidents. Typically, angle accidents are more severe than side-swipe accidents, thus
more injuries. In a SPUI design there is only one conflict point, as compared to the two for a TUDL

From a study conducted through the Federal Highway Administration, Turner-Fairbank Highway
Research Center, titled “Crash Comparison of Single Point and tight Diamond Interchanges” we have
learned that, that the safety comparison did not reveal a significant difference between the two types of
interchanges for total crash. However, the SPUIs were found to be safer than the comparable TUDI for
injury and fatality frequencies.

The answer to the original question of what benefit does the City get from the construction of a SPUI, is
reduced congestion, improved capacity and increased safety. It is impossible, however, to quantify the
exact percentage of these benefits. Studies simply have hot been accomplished that provides that data.

Financial Impact

The City has already agreed to fund $4.8 million towards the construction of a SPUI at Goose Creek/I-
65. According to TDOT staff this funding is not expected to be needed until FY 2014. This funding and
timing was incorporated into the Board-approved Capital Investment Funding Plan.

If the City decides to not fund the increased cost of the SPUI (rescind, or terminate, the Agreement),
then TDOT will fund the entire cost of the Goose Creek Interchange and it will be constructed as a
TUDL. It is our understanding that there will be some delay in the project being ready for construction if
TDOT has to change the design of the interchange from a SPUI to a TUDI. Also, in accordance with
Section IX of the Agreement, the City is obligated to reimburse TDOT for any expenditure(s) they have
or have obligated towards the project as a SPUL. We do not know the magnitude of expense incurred by
TDOT to date on this design.

Options
1. Do nothing and continue with the approved Agreement (Pin No. 111070.00) with TDOT.

2. Rescind/terminate the Agreement (PIN No. 111070.00) with TDOT with the expectation to
reimburse TDOT for costs to date. Reprogramming the $4.8 million of approved capital
investment funding.

Recommendation
From a technical traffic engineering standpoint, the review of literature concerning the differences
between a SPUI and a TDUI indicates that for future circumstance (traffic volumes) the SPUI will better
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serve the citizens of Franklin. The policy question for the Board then appears to be: “Is this the best use

of $4.8 million to benefit the City and its citizens?”” Board direction related to this expenditure relative
to our various capital needs will be needed.



