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•  Increasing traffic conges3on and unhealthy air 
quality are key challenges in Atlanta 
–  NonaMainment area for ozone and PM2.5  

–  Half of ozone precursors from on‐road mobile sources 
–  $5 billion shorSall in transporta3on funding over next 
20 years 

•  2005 Governor’s Conges3on Mi3ga3on Task Force 
recommenda3ons: 
–  70% conges3on weigh3ng in project selec3on process 
–  Technically consistent and transparent methodology for 
benefit/cost analysis 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•  U3lizes tradi3onal 4‐step travel demand model 

•  Compares vehicle hours of travel for build and no‐
build scenarios 

•  TRANSIMS may be beMer suited to task 
–  BoMlenecks 
–  Peak spreading 
–  Assignment algorithm 

–  Speed/accelera3on profile and emissions 
–  Diurnal popula3on distribu3on 



Atlanta 
TRANSIMS 
Project  Purpose of the Study 

•  FHWA TRANSIMS Research Grant 
– Quan3fy the conges3on impacts of planned 
transporta3on projects 

– Use MOVES to quan3fy the emissions impacts 

–  Include Peer Review mee3ngs 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ARC’s Conflated Network 

•  ARC recently merged NAVTEQ network 
shapes and street names with TP+ links 
– The spa3al accuracy of the network was 
improved or “conflated” 

•  Improves TRANSIMS conversion 
–  Intersec3on configura3on and connec3vity 
– Ac3vity loca3ons / parking / transit stops 

•  Improves TRANSIMS visualiza3on 
– BeMer maps and traffic displays 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Network Improvements 

•  Router‐Microsimulator iden3fies coding 
problems and desirables enhancements 
– Link connec3ons and traffic conflicts 
– One‐way / two‐way street conflicts 
– Literal versus conceptual coding conven3ons 

•  HOV lanes and other lane‐use‐related traffic 
restric3ons 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Peachtree St. and GA13 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GA13 Volumes Too High 

Improper 
Connect 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Regional HOV Facili3es 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Coding Change 

•  Delete HOV links and two‐way slip ramps 
– Keep any real world HOV‐only ramps 

•  Add lem side HOV lane to mainline links 
– Add lane‐use records to limit vehicle access 

•  Move bus routes from original HOV links to 
mainline links 

•  Re‐do network conversion to fix lane 
connec3vity and remove pocket lanes 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Simula3on Impacts 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Airport Access Problems 

•  Too much traffic on the east side and not 
enough on the west side of the airport 

•  Caused by improper alloca3on of trips to 
ac3vity loca3ons within the airport zone 
– Too few links at the terminal and too many links 
on the support side of the airport 

– Spa3al inconsistency between the terminal links 
and the zone boundary 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Terminal Access Loca3ons 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ARC Highway Assignments 

•  Sta3c capacity constrained equilibrium 
•  4 3me periods  

– AM peak, midday, PM peak, and night 

– Volume‐delay equa3ons for each period 

•  6 vehicle types 
– SOV, HOV2, HOV3+, commercial vehicles, 
medium‐duty trucks, heavy‐duty trucks 

– PCE factors for trucks 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TRANSIMS Func3on Calibra3on 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Regional Router Comparison 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Router Value of Distance Tests 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Intrazonal Trip Impacts 

•  Total trips loaded in TRANSIMS were much 
higher than ARC loadings in TP+ 

•  ARC trips tables total 13.6 million trips 
– 1.8 million (13%) are intrazonal 

•  (100,000 HBW, 1,080,000 HBO, 560,000 NHB) 

– 11.8 million trips loaded in TP+ 

•  Removed intrazonal trips from trip tables 
used in ConvertTrips 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Impact of Intrazonal Change 

•  Change in the difference between 
TRANSIMS volumes and ARC volumes 
– Daily       18%   14% 

– AM Peak Period  10%    9% 
– Midday             35%   31% 
– PM Peak Period    2%    1% 

– Night       20%   14% 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Short Interzonal Trips 

•  The ARC network includes 617 interzonal 
interchanges with direct paths between 
zone connectors 
– An addi3onal 202,000 trips are only loaded to 
zone connectors in the ARC model, but are 
loaded to network links in TRANSIMS 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Interzonal Zone Connec3ons 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Ac3vity Loca3on Density by TAZ 

Region 
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Diurnal Adjustment Op3ons 

•  15 minute radial freeway counts suggest: 
– Too many peak and mid‐day trips 

– Not enough morning and night trips 

•  Adjustment Op3ons: 
– Smooth and spread the ARC distribu3ons 

•  Trip purpose and orienta3on based 
– Apply Matrix Variegator methodology 

•  Hourly vehicle demand vs. count comparisons 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Radial Freeway Comparison 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Radial Freeways Amer Adjustments 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Smoothed Diurnals 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Matrix Variegator Method 

•  Developed by PBS&J for I‐285 simula3on 
– Hourly peak period and daily ramp counts 

•  Six trip tables  
– SOV, HOV2, HOV3+, commercial vehicles, 
medium‐duty trucks and heavy‐duty trucks 

•  Split into hourly trip tables based on 
comparisons between hourly counts and 
assigned volumes 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Hourly Diurnal Distribu3ons 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I‐285 Subarea Router Demand 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Northwest Subarea Valida3on 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Subarea Simula3on Strategy 

•  Regional rou3ng and subarea simula3on 
– Consider the full path and travel op3ons 
– Split the plans into subareas for simula3on 

•  Focuses resources on the areas of interest 
– Computa3onal resources 

•  Runs on standard desktop computers 

•  Reduces data storage / processing requirements 

– Staff / budget resources 
•  Research project to demonstrate capabili3es 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I‐285 Simula3on Comparison 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Calibrated Parameters 
•  Facility Type aMributes: 

Facility Type 
Driver reac4on 

4me 
Slow down 
probability 

Slow down 
percentage 

 Freeway  0.6  20  15 
 Expressway  0.6  20  15 
 Principal Arterial  1.0  25  25 
 Major Arterial  1.0  25  25 
 Minor Arterial  1.0  25  25 
 Collector  1.0  25  25 
 Local  1.0  25  25 
 External  1.0  25  25 
 Ramp  0.6  20  15 
 Other  1.0  25  25 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Speed Test Results (I‐20 WB) 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Maximum Speed Adjustment 
•  Calibra3on could not generate high enough 
speeds for low volume condi3ons 
– ARC free‐flow speeds on freeways are too low 

•  The three highest 15 minutes speeds for 
each radial freeway link were averaged and 
used 
– 80+ mph in many cases 
– The average increase was 5 percent 
– Some links increased by as much as 35 percent 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Maximum Speed Adjustment (I‐20 WB) 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Composite Speed Profile 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Post‐Review Model Adjustments 

•  Centroid Connectors as Local Streets  
•  Exclusion of Intra‐zonal and ‘short‐circuited’ 
trips  

•  Use of GDOT count data for diurnal curve 
adjustments 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Calibra3on Adjustments:  Zone 
Connectors as Local Streets 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Intrazonals 

•  Intra Zonal Trips Excluded 
–  Including “short circuited” trips with common 
nodes 

•  Trip Maximiza3on Logic Disabled 
– New feature added to ConverTrips 

•  DISTANCE_WEIGHT_FLAG_ * 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Diurnal Distribu3on Smoothing 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Total Before and Amer Adjustments 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Recap 
•  Two approaches with Matrix Variegator 

–  #1:  Hourly tables from the MV with diurnal distribu3ons 
–  #2:  Smoothed distribu3on based on hourly targets  

•  Distance‐maximiza3on feature in ConvertTrips turned off 
•  Skims from previous assignment w/ Router‐Microsimulator itera3ons  

•  Diurnal curves in ConvertTrips adjusted with GDOT counts 
–  Using 44 i3nerants generated from ARC’s trip tables 

•  “Smoothing” of demand spikes 
•  Decrease in the number of itera3ons to convergence 

–  Count distribu3ons used for speed refinement and to validate 
microsimulator parameters 

•  Router only assignments performed  
–  Centroid‐connectors as locals to mimic ARC modeling process 
–  Loading/unloading trips only at the centroids 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GDOT Count Normaliza3on 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Transims Applica3ons 

•  Example project 
•  Other illustra3ve projects 
•  Prac3cal lessons learned 
•  Recommenda3ons 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Example Project 
•  Add HOV lane 

–  Add 1 lane in each direc3on 
to a freeway corridor 

•  Interchange reconfigura3on 
–  Add flyover ramps from HOV 

to exis3ng ramps 
–  Add drop ramps to HOV lanes 

by splixng roadway links 
•  Travel demand model results 

–  Conges3on impacts: regional 
vehicle hours of delay 

•  HOT addi3on: +1% 
•  Interchange: +2% 

–  Example link by link analysis 

HOV flyover ramps 

HOV drop ramps 
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Other Illustra3ve Projects 
•  Add a lane to a major arterial 

–  3 network varia3ons: 
standard, refined, & detailed 

•  Signal Timing 
•  Transit queue jumper lane 
•  Arterial streetcar 
•  HOT 
•  Turn off all regional transit 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Network Edi4ng 

•  ArcNet GIS checking tools  
–  Useful for verifying and 

troubleshoo3ng  

•  Link, Pocket Lane, Lane 
Connec3vity aMribute 
dependencies 

–  Requires referencing, repe33on 
–  More intui3ve network 

management and edi3ng system 
desirable 

•  Including automa3c update of 
aMributes across relevant files 

•  “S3tching in” detailed network  
–  Detailed “bookkeeping” required 

•  Loss of network refinements if 
TransimsNet rerun 

•  Looking forward to network 
editor 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Run Times 
•  Compu3ng resources 

–  Dual Intel Xeon E5520 2.27 GHz quad‐core 
processors 

–  12 GB RAM 
–  64‐bit Windows Vista Business Edi3on 
–  Installed Cygwin to enable Unix scrip3ng 

•  Router run 3me 
–  11.8 million trips 
–  8 par33ons 
–  50 minutes 

•  Microsimulator run 3mes 
–  NW Quadrant subarea 

•  2.9 million trips 
•  188 minutes 

–  NW I‐75 HOV subarea 
•  1.1 million trips 
•  26 minutes 

–  BarreM Parkway subarea 
•  800,000 trips 
•  19 minutes 

•  Router‐Microsimulator itera3on run 3mes  
–  1‐4 hours depending on size of subarea 

•  Similar run 3mes obtained using TRACC 
Cluster and 8 processors 

General Comments 
•  File management 

–  Need consistency in folder structure, 
network update versions  

•  TRANSIMS Studio 
–  Definite improvement 

•  Deployment effort 
–  Current capabili3es, learning curve, 

manual processes pose challenges 
to widespread deployment 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Recommenda3ons for Further R&D 
•  Develop recommended measure(s) for Router‐Microsimulator equilibrium, 

corresponding closure criterion/‐a, and implementa3on algorithms/somware 

•  Develop recommended measure(s) for Router‐Microsimulator equilibrium, 
corresponding closure criterion/‐a, and implementa3on algorithms/somware 

•  Develop methodology to determine subarea needed to capture most (e.g., “X
%”) of project impacts while minimizing compu3ng resources 

•  Recommended How‐to Documents 
–  Compare conges3on impacts of project alterna3ves 
–  Use MOVES with TRANSIMS 
–  Update networks and intersec3on controls following a network edit that adds/deletes/

modifies links and/or nodes 
–  Relocate trips to new ac3vity loca3ons following a network edit that adds/deletes/

modifies ac3vity loca3ons and reroute the affected trips 

Iteration Iteration 


