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Topics

• Background: Freight Plan Update

• 2022 Statewide Freight Bottleneck 
Study (SFBS)
– Purpose

– Data & Methodology

– Bottleneck Locations

– Other Findings

• Other takeaways from Statewide 
Multimodal Freight Plan (SMFP)

• Ongoing Freight & Logistics 
efforts



Background: Freight Plan Update

• Timeline of efforts

• Status

2019



Statewide Freight Bottleneck Study: Purpose & Need 

• States are required to identify a 
list of freight bottlenecks on the 
Interstate System

• Part of transportation 
performance measure reporting, 
required every four years

• Bottleneck analysis originally 
called for in MAP-21, maintained 
in FAST Act and IIJA

• Specific requirements set out in 
CFR

Code of Federal Regulations: Title 23 - Highways,
Part 490, Subpart F - National Performance Management 
Measures To Assess Freight Movement on the Interstate System



SFBS findings inform the Freight Plan



Defining a Bottleneck

1. Recurring Congestion
– Vehicle-Hours of Delay per Mile (VHD/mi)

– Average travel time vs Free Flow travel time

– Aggregate measure, weighted by # of trucks

2. Segment Reliability
– Truck Travel Time Reliability Index (TTTR)

– Worst Case travel time vs Average travel time

– Independent of volume, period with highest 
TTTR is reported

Alternative Metric:

(not used)



Source Data: National Performance Management Research Data Set

• RITIS  NPMRDS

• MDD: “Massive Data 
Downloader”

• Various query options 
to support research 
and performance 
measure reporting

• Designed for bulk 
data analysis







Screening & Grouping

• Screening

– Identify breaks (natural cutoffs) in data

• Ranking

– Normalized Z score of VHD/mi plus TTTR

• Grouping

– Develop clusters based on Top 150 segments

– System interchanges used as breakpoints  ►

– 26 clusters containing 163 segments, including 149 of Top 150

• Prioritization

– Same Z score approach as above

• Validation

– Input from Statewide Freight Advisory Committee  ►

NPMRDS data limitations at 
system interchanges

Participants at Sep 2022 FAC



Performance 

Metrics
Location Details

Truck Delay

(VHD/mi 

per day)

Reliability

(Highest

TTTR)LengthBottleneck ExtentCountyRouteRank

248.386.971.51 miI-75/I-24 InterchangetoGeorgia State LineHamiltonI-75 NB1.

64.819.085.19 miArkansas State LinetoS 3rd Street (Exit 7)ShelbyI-55 NB2.

203.014.283.24 miI-24/I-65 Interchange (southern)toI-24/I-40 Interchange (western)DavidsonI-24 WB3.

131.646.492.44 miI-24/I-40 Interchange (southern) toSpring St (Exit 47)DavidsonI-24 EB4.

139.155.973.40 miI-24/I-65 Interchange (southern)toI-24/I-65 Interchange (northern)DavidsonI-24/I-65 EB/SB5.

53.587.607.39 miI-24/US 27 (SR 29) InterchangetoI-75/I-24 InterchangeHamiltonI-24 WB6.

61.847.061.77 miI-40/I-65 Interchange (southern)toCharlotte Ave (Exit 209)DavidsonI-40/I-65 EB/SB7.

143.564.212.10 miI-24/I-40 Interchange (western)toI-24/I-40 Interchange (eastern)DavidsonI-24/I-40 WB8.

122.234.421.66 miSR 155 (Briley Pkwy)toI-24/I-440 InterchangeDavidsonI-24 EB9.

75.395.741.24 miI-24/I-440 InterchangetoI-24/I-40 Interchange (eastern)DavidsonI-24 EB10.

92.754.731.78 miI-24/I-65 Interchange (southern)toI-40/I-65 Interchange (northern)DavidsonI-65 NB11.

83.224.713.55 miI-75/I-24 Interchange toE 23rd Street (Exit 181)HamiltonI-24 EB12.

71.394.981.02 miI-24/I-40 Interchange (eastern)toI-24/I-440 InterchangeDavidsonI-24 WB13.

12.576.471.90 miSR 106/Lewisburg PiketoI-65/I-840 InterchangeWilliamsonI-65 SB14.

16.136.221.07 miWedgewood Ave (Exit 81)toI-65/I-440 InterchangeDavidsonI-65 NB15.

15.646.191.17 miSR 11/Nolensville Rd (Exit 6)toI-65/I-440 InterchangeDavidsonI-440 EB16.

147.322.050.75 miCrump Blvd/Riverside Dr (Exit 12)toArkansas State LineShelbyI-55 SB17.

76.134.240.98 miSR 174/Long Hollow Pk (Exit 97)toRivergate Pkwy (Exit 96)DavidsonI-65 NB18.

69.234.022.11 miI-24/I-40 Interchange (eastern)toI-24/I-40 Interchange (western)DavidsonI-24/I-40 EB19.

11.705.622.35 miSR 131/Lovell Rd (Exit 374)toI-40/I-140 InterchangeKnoxI-40/I-75 WB/SB20.

18.265.183.11 miUS 41/Cummings Hwy (Exit 174)toGeorgia State LineHamiltonI-24 EB21.

70.043.460.78 miI-24/I-40 Interchange (eastern)toSpence Ln (Exit 213)DavidsonI-40 WB22.

58.573.760.44 miClinton StreettoChurch StreetDavidsonI-40/I-65 WB/NB23.

20.304.911.13 miSR 169/Middlebrook PiketoSR 115/Alcoa Hwy (Exit 386B)KnoxI-40 WB24.

49.923.810.91 miOld Medina Rd/Campbell St (Exit 83) toChristmasville Rd (Exit 85)MadisonI-40 WB25.

86.112.240.68 miDivision Street toI-40/I-65 Interchange (southern)DavidsonI-40/I-65 WB/NB26.

Top Truck Bottleneck Locations





• Indicator Analysis
– Volume-to-Capacity Ratio

– Crashes and Incident Response

– Steep Grades

– Roadway Curvature

– Severe Weather Events

• Construction & Transient 
Incidents

• Related: Truck Restrictions
– Weight, Height, Width

Potential Causal Factors

Curvature (DC) > 3.5

Crash Density

Crash Density (weather-involved)



Other Related 

Factors

Indicator 

Factors

Performance 

Metrics
Location Details
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Truck Delay

(VHD/mi 

per day)

Reliability

(Highest

TTTR)LengthBottleneck ExtentCountyRouteRank

XX248.386.971.51 miI-75/I-24 InterchangetoGeorgia State LineHamiltonI-75 NB1.

XXX64.819.085.19 miArkansas State LinetoS 3rd Street (Exit 7)ShelbyI-55 NB2.

XXXXX203.014.283.24 miI-24/I-65 Interchange (southern)toI-24/I-40 Interchange (western)DavidsonI-24 WB3.

XX131.646.492.44 miI-24/I-40 Interchange (southern) toSpring St (Exit 47)DavidsonI-24 EB4.

XXXX139.155.973.40 miI-24/I-65 Interchange (southern)toI-24/I-65 Interchange (northern)DavidsonI-24/I-65 EB/SB5.

XXXXX53.587.607.39 miI-24/US 27 (SR 29) InterchangetoI-75/I-24 InterchangeHamiltonI-24 WB6.

XX61.847.061.77 miI-40/I-65 Interchange (southern)toCharlotte Ave (Exit 209)DavidsonI-40/I-65 EB/SB7.

XXXXX143.564.212.10 miI-24/I-40 Interchange (western)toI-24/I-40 Interchange (eastern)DavidsonI-24/I-40 WB8.

X122.234.421.66 miSR 155 (Briley Pkwy)toI-24/I-440 InterchangeDavidsonI-24 EB9.

XXXX75.395.741.24 miI-24/I-440 InterchangetoI-24/I-40 Interchange (eastern)DavidsonI-24 EB10.

XX92.754.731.78 miI-24/I-65 Interchange (southern)toI-40/I-65 Interchange (northern)DavidsonI-65 NB11.

XXXXX83.224.713.55 miI-75/I-24 Interchange toE 23rd Street (Exit 181)HamiltonI-24 EB12.

XXXX71.394.981.02 miI-24/I-40 Interchange (eastern)toI-24/I-440 InterchangeDavidsonI-24 WB13.

X12.576.471.90 miSR 106/Lewisburg PiketoI-65/I-840 InterchangeWilliamsonI-65 SB14.

X16.136.221.07 miWedgewood Ave (Exit 81)toI-65/I-440 InterchangeDavidsonI-65 NB15.

15.646.191.17 miSR 11/Nolensville Rd (Exit 6)toI-65/I-440 InterchangeDavidsonI-440 EB16.

X147.322.050.75 miCrump Blvd/Riverside Dr (Exit 12)toArkansas State LineShelbyI-55 SB17.

XX76.134.240.98 miSR 174/Long Hollow Pk (Exit 97)toRivergate Pkwy (Exit 96)DavidsonI-65 NB18.

XXXXX69.234.022.11 miI-24/I-40 Interchange (eastern)toI-24/I-40 Interchange (western)DavidsonI-24/I-40 EB19.

X11.705.622.35 miSR 131/Lovell Rd (Exit 374)toI-40/I-140 InterchangeKnoxI-40/I-75 WB/SB20.

XX18.265.183.11 miUS 41/Cummings Hwy (Exit 174)toGeorgia State LineHamiltonI-24 EB21.

XXX70.043.460.78 miI-24/I-40 Interchange (eastern)toSpence Ln (Exit 213)DavidsonI-40 WB22.

XX58.573.760.44 miClinton StreettoChurch StreetDavidsonI-40/I-65 WB/NB23.

XXX20.304.911.13 miSR 169/Middlebrook PiketoSR 115/Alcoa Hwy (Exit 386B)KnoxI-40 WB24.

XX49.923.810.91 miOld Medina Rd/Campbell St (Exit 83) toChristmasville Rd (Exit 85)MadisonI-40 WB25.

X86.112.240.68 miDivision Street toI-40/I-65 Interchange (southern)DavidsonI-40/I-65 WB/NB26.

Top Truck Bottleneck Locations, with causal factors



Impact of Truck Restrictions



Added 

T. Time

(VHD/mi)

Added Travel Time

(vehicle-hours 

per day)

Added Distance 

(vehicle-miles 

per day)Constraint(s) [Segment Length]CountyLocation

Bottle-

neck 

Rank

2.2224.701,482.207x height- or weight-restricted bridges; as low as 13'6" [11.1mi]ShelbyI-55 NB2.

0.050.171.36Spring Creek Road Bridge (15'6" height limit) [3.5mi]HamiltonI-24 WB6.

0.050.171.36Spring Creek Road Bridge (15'6" height limit) [3.5mi]HamiltonI-24 EB12.

---25.031,484.92Subtotal: Impacts within Bottleneck Locations

11.23192.097,086.19Prospect Road bridge (weight restricted), US-641 bridge (height limit) [17.1mi]DecaturI-40n/a

9.3533.661,088.67Sequatchie River bridge (weight restricted) [3.6mi]MarionI-24n/a

5.9597.223,209.3112x height- or-weight-restricted bridges from US 11E to Sinking Creek [16.3mi]Greene/ HamblinI-81n/a

3.9938.691,208.34US 27 bridge (weight restricted) [9.7mi]RoaneI-40n/a

3.8746.351,460.56Clinch River bridge, Wolf Valley Road bridge (weight restricted) [12.0mi]AndersonI-75n/a

3.6838.84626.124x height- or weight-restricted bridges near SR-25 [10.5mi]RobertsonI-65n/a

3.2418.85373.62Duck River bridge (weight restricted) [5.8mi]CoffeeI-24n/a

3.172.5333.26Brooks Road bridge (weight restricted) [0.8mi]ShelbyI-55n/a

2.4987.201,293.035x height- or weight-restricted bridges, including Hiwassee River [35.0mi]Bradley/ McMinnI-75n/a

2.2224.701,482.2011x height- or weight-restricted bridges, excluding northbound traffic already included in Bottleneck 2 [11.1mi]ShelbyI-55n/a

2.0845.321,199.68Diana Road bridge (weight restricted), Baugh Road bridge (height limit) [21.8mi]GilesI-65n/a

1.176.188.39Hatchie River bridge (weight restricted) [5.3mi]HaywoodI-40n/a

0.533.71222.48N Broadway bridge, Rutledge Pike bridge (weight restricted) [7.0mi]KnoxI-640n/a

0.150.091.90Whitten Road bridge (height limit) [0.6mi]ShelbyI-40n/a

0.120.369.43Poplar Avenue bridge (height limit) [2.9mi]ShelbyI-240n/a

0.050.7224.85New Lewisburg Hwy bridge (height limit) [14.2mi]MauryI-65n/a

0.030.164.26Elm Hill Pike bridge (height limit) [5.0mi]DavidsonI-40n/a

0.020.020.00SR-50 bridge (height limit) [1.0mi]GrundyI-24n/a

0.020.489.45Trussell Road bridge (height limit) [21.4mi]MarionI-24n/a

0.020.020.21SR-109 bridge (height limit) [0.8mi]DavidsonI-40n/a

0.000.000.03SR-22 bridge (height limit) [0.5mi]HendersonI-40n/a

---637.2119,341.98Subtotal: Impacts in Other Areas 

---662.2420,826.90Grand Total: Statewide Impacts from Interstate Truck Restrictions

Impact of Truck Restrictions



Comparison to 2019 SFBS

2019 SFBS Ranking 

(2018 data)

2022 SFBS Ranking 

(2021 data)

ChangeRankBottleneck ExtentCountyRouteRank

▲ 11 spots12I-75/I-24 InterchangetoGeorgia State LineHamiltonI-75 NB1.

New in 2022UnrankedArkansas State LinetoS 3rd Street (Exit 7)ShelbyI-55 NB2.

▲ 7 spots10, 11I-24/I-65 Interchange (southern)toI-24/I-40 Interchange (western)DavidsonI-24 WB3.

▲ 7 spots11I-24/I-40 Interchange (southern)toSpring St (Exit 47)DavidsonI-24 EB4.

▲ 2 spots7, 10I-24/I-65 Interchange (southern)toI-24/I-65 Interchange (northern)DavidsonI-24/I-65 EB/SB5.

▼ 5 spots1, 12I-24/US 27 (SR 29) InterchangetoI-75/I-24 InterchangeHamiltonI-24 WB6.

New in 2022UnrankedI-40/I-65 Interchange (southern)toCharlotte Ave (Exit 209)DavidsonI-40/I-65 EB/SB7.

▲ 3 spots11I-24/I-40 Interchange (western)toI-24/I-40 Interchange (eastern)DavidsonI-24/I-40 WB8.

▼ 7 spots2SR 155 (Briley Pkwy)toI-24/I-440 InterchangeDavidsonI-24 EB9.

▼ 8 spots2I-24/I-440 InterchangetoI-24/I-40 Interchange (eastern)DavidsonI-24 EB10.

▼ 6 spots5, 10I-24/I-65 Interchange (southern)toI-40/I-65 Interchange (northern)DavidsonI-65 NB11.

Unchanged12I-75/I-24 InterchangetoE 23rd Street (Exit 181)HamiltonI-24 EB12.

▼ 11 spots2I-24/I-40 Interchange (eastern)toI-24/I-440 InterchangeDavidsonI-24 WB13.

New in 2022UnrankedSR 106/Lewisburg PiketoI-65/I-840 InterchangeWilliamsonI-65 SB14.

▼ 11 spots4Wedgewood Ave (Exit 81)toI-65/I-440 InterchangeDavidsonI-65 NB15.

▼ 12 spots4SR 11/Nolensville Rd (Exit 6)toI-65/I-440 InterchangeDavidsonI-440 EB16.

New in 2022UnrankedCrump Blvd/Riverside Dr (Exit 12)toArkansas State LineShelbyI-55 SB17.

▼ 12 spots6SR 174/Long Hollow Pk (Exit 97)toRivergate Pkwy (Exit 96)DavidsonI-65 NB18.

▼ 8 spots11I-24/I-40 Interchange (eastern)toI-24/I-40 Interchange (western)DavidsonI-24/I-40 EB19.

▼ 12 spots8SR 131/Lovell Rd (Exit 374)toI-40/I-140 InterchangeKnoxI-40/I-75 WB/SB20.

New in 2022UnrankedUS 41/Cummings Hwy (Exit 174)toGeorgia State LineHamiltonI-24 EB21.

New in 2022UnrankedI-24/I-40 Interchange (eastern)toSpence Ln (Exit 213)DavidsonI-40 WB22.

New in 2022UnrankedClinton StreettoChurch StreetDavidsonI-40/I-65 WB/NB23.

New in 2022UnrankedSR 169/Middlebrook PiketoSR 115/Alcoa Hwy (Exit 386B)KnoxI-40 WB24.

New in 2022UnrankedOld Medina Rd/Campbell St (Exit 83)toChristmasville Rd (Exit 85)MadisonI-40 WB25.

New in 2022UnrankedDivision StreettoI-40/I-65 Interchange (southern)DavidsonI-40/I-65 WB/NB26.

Bottlenecks from 2019 SFBS Unranked in 2022

Unranked in 

2022
3I-40/I-240 Interchange (eastern)ShelbyUnranked

Unranked in 

2022
9I-40/I-640 Interchange (western)KnoxUnranked



ValueAggregated Metric

3,134.89Sum of Length-Weighted TTTR, 2021 (1,796 segments)

2,376.60Tennessee Interstate Miles in NPMRDS Dataset

1.32Tennessee Statewide TTTR, 2021

1.252020

Historical Tennessee 
Statewide TTTR Data[1]

1.352019

1.372018

1.352017

1.12Mississippi

2020 Statewide TTTR 
Results for Peer States[1,2]

1.13Arkansas

1.14Alabama

1.15Missouri

1.16Kentucky

1.23North Carolina

1.25Tennessee

1.32Virginia

1.37Georgia

[Note 1] Source: FHWA “Transportation Performance Reporting: State 
Performance Dashboard”, https://www.fhwa.dot.gov/tpm/reporting/state/

[Note 2] Peer state data from 2020 should be compared to Tennessee’s results 
from the same year to account for the coronavirus (COVID-19) 
pandemic’s impact on travel patterns

Statewide Performance: Historical & Peer State Comparison



Statewide Multimodal Freight Plan: Other Takeaways

Planning

Timeline

Trends



Ongoing TDOT Freight & Logistics efforts

• Truck Parking

• Waterway Study

• Freight Advisory Committee

• Passenger Rail

• Return on investment study of short lines

• Blue Oval Transit Study in West Tennessee

• Grants 



Questions?

• Dan Pallme, TDOT
– Assistant Chief of Environment and Planning

– Freight and Logistics Director

– Daniel.Pallme@tn.gov

– 615.741.4031

• Peter Kauffmann, HDR
– Senior Traffic Engineer

– Peter.Kauffmann@hdrinc.com

– 901.805.6703


