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The Transportation Research and Analysis Computing Center 
at Argonne National Laboratory 
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TRACC – A National User Facility to Meet USDOT 
Advanced Computation Needs 
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TRACC – High-Performance Computing for Transportation Research 
and Applied Technology 
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TRACC is a National USDOT Supercomputing Facility  
TRACC High Performance Compute Clusters 

Zephyr 

•     2944 cores, 184 16 core processors, 92 compute nodes 
•     120 TB Lustre Disk Storage 
•     Shared 160 TB Archive/Backup Tape Storage 

Phoenix 
•  1024 cores, 256 quad core processors, 128 compute nodes 
•  90TB Global Parallel File System Disk Storage 
•  Shared 160TB Archive/Backup Tape Storage 

TRACC Collaboratory - Training, 
Meetings, and Digital Video 

Conferencing 

High-bandwidth connectivity  is provided via the Argonne 
high-performance network to world-wide research and 

education networks  (Internet2 and ESnet) 
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TRACC Partner Organizations 
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Current Focus Areas 
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In cooperation with the U.S. Department of Transportation 

Traffic Modeling and Simulation and 
 Emergency Transportation Planning 



Transportation Systems Simulations at TRACC 
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Transportation Systems 
Visualization 
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TRANSIMS Models at TRACC 
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The 2011 RTSTEP Evacuation Simulation Team 
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TRANSIMS User Support and Training 

"  TRACC is providing training 
courses on TRANSIMS and other 
subject areas to the transportation 
research community in the US 

–  Training courses are offered 
approximately 10 times per 
year in varying locations 

–  Participation is free, and 
training courses are broadcast 
over the Internet to reach 
additional users 

"  TRACC is holding additional training 
sessions on emerging capabilities 
through the Internet 

"  The goal is to build a strong 
community of expertise 

Road Network Courtesy of CMAP 
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RTSTEP – Regional Emergency Evacuation Planning 
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Application of High Fidelity Agent-Based 
Transportation Simulation Tools at TRACC 
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Integrated Transportation Model (POLARIS) 

19 

•  B&-$,)<#3-.)B885'#+6)
•  Q5#(-%-5)23)2$),6-)l+-$,-5m)
•  B%%)#38-+,3)'4),6-),5#(-%-5n3).#=)#5-)1'.-%-.)-\8%2+2,%=)2$)#)

32$&%-)1'.-%)



Activity Travel Patterns 
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1:55 PM 
Return to Work 

6:30PM 
Shop 

2:45 PM 
Off Train 
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Activity Locations 

In Chicago, over 46% of time away from 
home is not at a work or school location 
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POLARIS Transportation Systems Modeling Suite 
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In cooperation with the U.S. Department of Transportation 

Computational Fluid Dynamics 
for Infrastructural Analysis 



Computational Fluid Dynamics and 
Computational Structural Mechanics 
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Areas of CFD Application 
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Current CFD Collaborative and User Projects 
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Tennessee May 2010 Superflood – 1000 Year Event 
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Is it safe ? 

10,000 Bridges 

1,100 Damaged 



CFD - Turner Fairbank Highway 
Research Center, NIU, Argonne 
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FHWA experiments at TFHRC 
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Cutting Edge CFD Analysis Platform at TRACC for Cluster Users 
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Modeling road salt spray at weathering steel 
bridges 



Riprap Foundation Armor Failure During Flood 
Flow Using Advanced FSI Coupling Between STAR-
CCM+ and LS-DYNA Developed at Argonne 
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CFD model 
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Simulation Of Salt Dust Picked Up By Trucks & Carried To Bridge 
Girders  

32 



Computer Modeling and Analysis of Truck 
Generated Salt Spray under Bridges 
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CFD study of Turner-Fairbank wind tunnel 
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Velocity distribution across the room 
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In cooperation with the U.S. Department of Transportation 

Computational Structural 
Mechanics for Transportation 

Applications 



Computational Structural Mechanics Areas of Application 
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TRACC: Multi-purpose High Fidelity 
Bridge Models 
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TRACC: Soil-Structure Interaction Example 
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TRACC: Road Sign vibration due to truck passage 
 CFD and CSM coupling example 
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CFD Study on Sign vibration due to passing trucks 
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TRACC: Road Sign Vibration Due to Truck 
Passage CFD and CSM Coupling Example 
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TRACC Users’ work: NHTSA - Controlled Rollover Impact System  
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TRACC Users’ Work: NHTSA - Traumatic Brain Injury (TBI) 

!  K','5)(-62+%-)+5#36-3)5-1#2$)'$-)'4),6-)1#R'5)+#L3-3)'4)QhW)2$),6-)CD)'$%=)3-+'$.))
,')4#%%3")

!  _2$2,-)-%-1-$,)1'.-%3)6#(-)85'(-$),')<-)(2#<%-),''%3),')<-s-5)L$.-53,#$.))
,6-)<2'1-+6#$2+3)'4)QhW")

!  P5'<#<2%23;+)#$#%=3-3)#5-)<-2$&)8-54'51-.),')2.-$;4=)218'5,#$,)5#$.'1)(#52#<%-3)#$.)
,6-25)-f-+,)'$)5-38'$3-).23,52<L;'$3")

!  E-:$2$&)76#5#+,-523;+j))D1#%%)_F)1'.-%9)36'5,)+'18L,-);1-)<L,)6L$.5-.3)'4)5L$3")

44 



In cooperation with the U.S. Department of Transportation 

Computing, Networking, and 
Training and Collaborative 

Facilities 



TRACC’S Computing Facility 
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TRACC High-Performance Cluster Computers 

Item/Cluster Zephyr Phoenix 
Nodes 92 128 
Processors per node 2 2 
Total Processors 184 256 
Processor Type AMD 6273, 16 core, 

2.3 GHz 
AMD 2378, quad 
core, 2.4 GHz 

Cores per Processor 16 (8 modules each 
capable of executing 
2 integer or 2 
floating point 
operation) 

4 cores each capable 
of executing 1 
integer or 1 floating 
point operation 

Total Cores 2944 1024 
RAM per node 88 nodes at 32 GB, 2 

at 64 GB, & 2 at 128 
GB 

124 nodes at 8 GB 
and 4 at 32 GB 

RAM Speed 1600 MHz 667 MHz 
Disk storage per node One TB 200 GB 
Login Nodes 2 3 
Administrative Nodes 2 2 
Application Node 
(Sandbox) 

1 0 

Statistics Gathering Node 1 1 
I/O Nodes 1 4 
Ethernet Interconnect Gig-E/Dual 10 Gig 

uplink 
Gig-E/Dual 10 Gig 
Uplink 

Infiniband Interconnect QDR 40 Gbps  DDR 20 Gbps 
File System Usable 
Storage 

Lustre-based, 120 
TB/RAID6 storage 

GPFS-based, 90TB 
formatted capacity 

OS CentOS/Linux 6.2 Red Hat Enterprise 
Linux 4.8 

Tape Storage and Backup Shared 160 TB Tape Library 

Zephyr Phoenix 



TRACC Network Connectivity 

■  Q]B77)23)#)8#5,)'4),6-)B5&'$$-)#.(#$+-.)
:<-5)'8;+Y<#3-.)$-,!'5^)

"  Q]B779)(2#),6-)B5&'$$-)$-,!'5^9)6#3)$-,!'5^)#++-33),')L$2(-532,=9)4-.-5#%9)3,#,-)#$.)
%'+#%9)#$.)+'11-5+2#%),5#$38'5,#;'$)5-3-#5+6)+-$,-53)!'5%.Y!2.-)(2#j)
S  Q6-)E-8#5,1-$,)'4)F$-5&=)$-,!'5^)`FD$-,b)
S  Q6-)K-,5'8'%2,#$)]-3-#5+6)#$.)F.L+#;'$)c-,!'5^)`K]Fcb)
S  Q6-)5-3-#5+6)#$.)-.L+#;'$)$-,!'5^9)W$,-5$-,/)
S  D,#5*2&6,9)#$)2$,-5$#;'$#%)$-,!'5^)+'$$-+;'$)8'2$,)

48 



                         TRACC User Profile 
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government; 28% 

university; 40% 

state 
transportation 
agencies; 9% 

local 
transportation 
agencies; 2% 

professional 
transportation 

organizations; 7% 

research cntr; 7% 

industry; 7% 

TRACC Cluster User Groups 
January - March, 2011 



TRACC Training and Collaboration Facilities 
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                   The TRACC Team 
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