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1-40
BRIDGE CLOSURE

« Closure due to fracture

« Closed May 11 to Aug 2, 202]
(83 days)

« Traffic rerouted to I-55

« AADT of 41,000 vehicles per
day

* 29% trucks

« 3 lanes each direction

» Delays reported 30 min to 2
hours




MISSISSIPPI
RIVER
BRIDGES

« Hernando de Soto (I-40)

- Memphis-Arkansas (I-55)
« Helena (HWY 49)

« Greeneville (HWY 82)

HWY 82 3




Research
Objectives

- Quantify the Road User Costs (RUC) for each of the four
Mississippi River Bridges

« Quantify the system impacts in terms of congestion
effects of individual and combinations of bridge closures

- Develop a tool for analyzing the impacts of bridge
closures
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PROBE DATA SOURCES

Passenger and commercial vehicle origin destination patterns
assessed with probe vehicle data from two data vendors.




HWY 82

48,000 (29%)

6 lanes

41,000 (35%)

4 lanes

3,900 (20%)

2 lanes

7,100 (24%)

2 lanes



AN TR

—— State Highway

County Boundary

OD Counts

) s-%

) s0-100

3 100- 150 0 © % 120 mi =3 100- 10
= 150 - 200 3 150 - 200
= 20-2% S T— ! == 200-2%
B 250 - 300 . 250 - 300
. 300 - 350 . 300 - 350

. 350 - 400

. 350 - 400
W More than 400

B More than 400

Comparison of Passenger Vehicle Flows from TAZs to the I1-40 bridge (A) before (April 15-30, 2021) and o
(B) during (May 11 through July 31, 2021) the I-40 Bridge Closure
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Comparison of Passenger Vehicle Flows from TAZs to the I-55 bridge (A) before (April 15-30, 2021) and
(B) during (May 11 through July 31, 2021) the I-40 Bridge Closure 10
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Comparison of Passenger Vehicle Flows from TAZs to the HWY 49 bridge (A) before (April 15-30, 2021)
and (B) during (May 11 through July 31, 2021) the I-40 Bridge Closure 11
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Comparison of Passenger Vehicle Flows from TAZs to the HWY 82 bridge (A) before (April 15-30, 202])

and (B) during (May 11 through July 31, 2021) the I-40 Bridge Closure
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Comparison of Average Daily Commercial Vehicle Flows from TAZs to the I-40 bridge (A) before 13
(April 15-30, 2021) and (B) during (May 11 through July 31, 2021) the I-40 bridge closure
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Comparison of Average Daily Commercial Vehicle Flows from TAZs to the I-55 bridge (A) before (April 14
15-30, 2021) and (B) during (May 11 through July 31, 2021) the I-40 bridge closure



Comparison of Average Daily Commercial Vehicle Flows from TAZs to the HWY 49 bridge (A) 15
before (April 15-30,2021) and (B) during (May 11 through July 31, 2021) the I-40 bridge closure
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Comparison of Average Daily Commercial Vehicle Flows from TAZs to the HWY 82 bridge (A) before (April

15-30,2021) and (B) during (May 11 through July 31, 2021) the I-40 bridge closure



Traffic Data
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Arkansas Statewide Travel Demand Model

Peak Periods (AM, PM, Midday, and Nightime)

System

Passenger Vehicles, Single Unit Trucks, Tractor
Trailer Trucks

Impacts

90,000+ miles of modeled network

2,303 modeled scenarios
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TRAVEL DEMAND MODEL
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STATEWIDE IMPACTS
I-40 Bridge Closed
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REGIONAL
IMPACTS

I-40 Bridge Closed
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BN SYSTEMIMPACTS

Mileage with more than 4% change in VHT
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PERCENTAGE DIFFERENCE IN VHT
AM PERIOD

e 20% of all network miles (3,538
links) experienced increases
above the 4% threshold

« Consistently elevated impacts
o 1-64/1-70 (Virginia to Kansas)
o 1-80/1-20 (South Carolina to
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PERCENTAGE DIFFERENCEIN VHT
MD PERIOD

15% of all network miles (3,043
links) experienced increases above
the 4% threshold

* 1-64/1-70 (Virginia to Kansas)
» |-20 (Texas)
 |-10 (North Florida) Legend
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PERCENTAGEDIFFERENCE IN VHT
PM Period

« 20% of all network miles (3,263
links) experienced increases
above the 4% threshold

* 1-64/1-70 (Virginia to Kansas) and
1-80/1-20 ( Georgia to Texas)
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PERCENTAGE DIFFERENCEIN VHT

Nighttime

« 8% of all network miles (1,864
links) experienced increases above
the 4% threshold

« Illinois, Ohio, South Carolina,
Georgia, and Arkansas had no
segments exceding the 4%
threshold
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WORST
CASE

* |-40 Bridge WB Closed
- |-55 Bridge Closed
« HWY 49 WB Closed

HWY 82 Open
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WATERWAY
IMPACTS

 Vessel trajectories from
Automatic Identification
System (AIS)

« Count vessels passing under
each bridge

« 2021 (during 1-40 closure) and
2024 (future volume)




D \WATERWAY IMPACTS

Vessel Volumes under 1-40 Bridge
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B  ROAD USER COSTS

Cost by Closure Duration
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Path to "percent_difference_with_direction’ folder:

D:ATRCVARDOT_Tool\new_folder

User Tool e

* Bridge Closure Impact
Analysis Tool

« Web-based

« Backend calculations for
RUC and pre-run ARSTDM
scenarios

Travel Time Change (%)

B > +50% Major Increase)
B -20% to +50% (Moderate Increase
% to +20% (Slight Increase]
0% (No Change]
20% 10 0% (Slight Decrease
B -50% to -20% (Moderate Decreas
B = -50% (Major Decrease

Show Raw Map Data Sample (For Display)




KEY FINDINGS

Tractor Trailer Trucks experience greatest disruptions, 7.7% of
network with more than 4% change in VHT with 1-40 closed

Nearby states (TN, MS, MO, LA, AL) experienced higher impacts
of Tractor Trailer Truck traffic

Waterway closure costs as high as $461k/day with traffic
volumes as high as 500 vessels per day per direction

32



Implementation

Dynamic Lane Management
Traveler Information
Structural Health Monitoring
Scenario modelling
Coordinated scheduling
Pre-planned long-haul
detours
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