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Obligations



Tran-SET

 USDOT – University Transportation Centers (UTC) Program

 National (5), Regional (10), and Tier 1 (20)

 Tran-SET

 Grantee of Region 6 UTC

 Consortium of 11 partnering institutions
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Tran-SET Research
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 Research Themes

 Enhancing durability and service life of 

infrastructure

 Preserving existing transportation systems

 Preserving the environment

 Addressing immediate Region 6 

transportation needs

 66 research projects (33 FY17, 33 FY18)

 $8.8 million in research funds

Asphalt
6 (8%)

Concrete
11 (16%)

Pavements
7 (10%)

Geotechnical
9 (13%)

Structural
16 (23%)

ITS
8 (11%)

Policy & 
Planning
6 (9%)

Safety
3 (4%)

Tech Transfer
2 (3%)

Highway Sustainability
2 (3%)
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Tran-SET Website
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transet@lsu.edu

transet.lsu.edu

@utclsu
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SimCap

 SimCap: Simulation & Capacity 

Analysis User(s) Group

 8 active local sections

 National “facilitation team”

 Mission: Support, promote, 

and improve best practices in 

the application of traffic 

simulation and capacity 

analysis
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SimCap Louisiana
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SimCap Louisiana: Activities
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SimCap Louisiana: Upcoming Meeting
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SimCap Louisiana

(under development)

cmelson1@lsu.edu

stephen.mensah@stantec.com
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Context
12

www.fhwa.dot.gov/research/tfhrc/project

s/operations/ams/index.cfm
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Inspiration

 Intersection of Ring Road 

and Aurobindo Marg 

 New Delhi, India (2003)

 Design emphasized:

 Minimal ROW acquisition

 Maintaining full access

 Uninterrupted vehicular 

flow

 Substandard geometrics
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Geometric Design

 Design:

 70 mph

 65 mph (curve)

 35 mph (ramps)

 Exceptions:

 Left entrances (2)

 Left exists (2)

 Reduced mainline 
speed

 Ramp terminal 
spacing
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Interchange Flow: WB to SB
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Interchange Flow: SB to EB
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Interchange Flow: NB to WB
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Case Study
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Case Study: Geometries
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Case Study: Operational Analysis

 Volume scenarios:

 Low (3,500 vph; 6,000 vph directional)

 Medium (4,500 vph; 7,000 vph directional)

 High (5,500 vph; 8,000 vph directional)

 Traffic composition:

 98% passengers car; 2% heavy goods vehicles

 Traffic split:

 10:1:1 ratio

 84% mainline; 8% right-facing minor movement; 8% left-facing minor movements

 Modeling parameters:

 Default driving parameters

 4,800-second simulation; 1,000-second warmup; 200-second cool-down; 1 hour of data collection

 8 simulation runs
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Case Study: Safety Analysis

 Software:

 Surrogate Safety Assessment Model (SSAM)

 Surrogate safety measures:

 Potential conflicts:

 Time-to-collision (TEC) [1.25 s]

 Post-encroachment (PET) [5.00 s]

 Rear-end conflicts:

 0o to <30o vehicle-to-vehicle angle

 Lane-changing conflicts:

 30o to 50o vehicle-to-vehicle angle
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SSAM

 Developed and disseminated by FHWA (2008)

 “Major” update (2017)
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 Utilizes simulated vehicle 

trajectories and calculates 

potential conflicts

https://www.fhwa.dot.gov/publications/r

esearch/operations/17027/17027.pdf
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Results: Operations and “Safety”
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Results: Costs

 Construction costs

 ROW costs
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Costs in Millions of 2014 Dollars

Northern Bridge 6.0

Southern Bridge 8.0

Total Bridge Cost 14.0

New Alignment – Mainline 22.3

New Alignment – Ramps 16.0

Speed-Change Lanes 11.6

Total Construction Cost 63.9

Costs in Millions of 2014 Dollars

Total Bridge Cost 12.6

New Alignment – Mainline --

New Alignment – Ramps 33.9

Speed-Change Lanes 8.1

Total Construction Cost 54.6

One-Sided Interchange

Cloverleaf Interchange

Costs (in Millions) by Quadrant

Northeast 14.0

Northwest 14.4

Southeast 2.20

Southwest 1.36

Total Right-of-Way Cost 32.0

Costs (in Millions) by Quadrant

Northeast 8.55

Northwest 8.55

Southeast 16.8

Southwest 16.8

Total Right-of-Way Cost 50.7

One-Sided Interchange Cloverleaf Interchange

(1) Bridge costs based on 2007 – 2011 National 

Bridge Inventory (NBI) data for the DC area

(2) Other infrastructure costs based on data  from the  

Highway Economic Requirements System 

(HERS) for a large urbanized area

(3) Costs inflated to 2014 dollars based on the 

National Highway Construction Cost Index 

(NHCCI)

(1) Costs based on state DOT data  (WSDOT, GDOT, 

and TxDOT) for an urban area 

(2) Assumed low residential and no commercial land 

use in northern quadrants (i.e., low land costs)

(3) Assumed high residential and moderate 

commercial land use in the southern quadrants (i.e., 

higher land costs, nearly double)
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Conclusion

 Operations:

 Travel time and throughput equivalent

 Increased delay at high volume

 Safety:

 Significantly more rear-end and lane-changing conflicts at high volume

 Rear-end conflicts: due to queue formations (NB to WB and SB to EB)

 Lane-changing: turning maneuvers occurring on mainline; lane changes due to left exits and 
entrances

 Extension of left exit deceleration lanes and left entrance acceleration lanes:

 Equivalent operational performance

 Equivalent rear-end conflicts

 Lane-changing conflicts still prominent

 Adequate configuration for freeway-to-freeway operations with limited turning movements, 
in locations with limited ROW, and where multi-level directional interchanges are infeasible
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For More Information

 Published in ITE Journal 

 Received ITE Traffic 

Engineering Council Best 

Paper Award
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Questions?
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