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Overview 

• Background 
• Workflow and Outputs 

– Scalability 
– Interactivity 

• Data quality assessments 
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Billion-dollar public-private partnership; Fluor-Transurban, design-build contract; 73 years 
concession to manage and fund all operations and maintenance; Dynamic pricing, for reliability of 
trip travel time; EZ pass required for all vehicles. Car and van pools, motorcycles, emergency 
vehicles, buses are free. Hybrids were previously free;  Trucks are not allowed.  



• Previously RHOV lanes 
 

• Dec 14, 2015 – open 
free; Dec 29 – open with 
tolls 

• 29-mile corridor: 4 
construction segments 
 

• ATM, narrow shoulders 

More Details 

ATM includes variable speed limits, lane use control signals above each lane (in some sections. RHOV=Reversible HOV 



Project Purpose 

• Evaluate speed, volume changes  
– on general purpose and reversible lanes, within 

each segment; and on Route 1. 
– during weekdays (T-R), Fridays, weekends. 
– during pre-peak, peak (old RHOV hours) and post-

peak periods. 

• Crashes 



Project Scope 

• a week, a month, few months after the lanes 
open 

• snapshot analysis 
– 2 mos before (Oct-Nov 2014) and 2 mos after 

(Jan-Feb 2015) 

 

This is a snapshot analysis not considering other external factors, such as Seasonal traffic, economic/land-use changes, induced demand. Appropriate benchmark: recent data is not available due to construction, as well as other 
factors such as summer traffic, beach traffic, work zone road closures, and 2012 data may be too old. Both of these options present their challenges. 



Project Scope 
• Lot of data, options, graphs 

 

Tableau provided interactive, drill-down capabilities, beyond a set of static graphs. What happens if we include or exclude Fridays, 
or specific dates; Only Monday mornings? Change peak period definitions? Different percentage value for Buffer Index? 



Sample Results: 95NB Volumes 

 

Before=Blue 



95SB Speeds 

 

Before=Blue 



95NB PTI85 (planning time index) 



Rt.1 Ranked Bottlenecks 

TMC lengths>0.5mi chosen here. Optiz Blvd-Dale Blvd appears for multiple time periods and directions. 



Rt.1 Data Quality Analysis 



Benefits of Tableau 
• Fast and easy setup 
• Interactive, drill down analyses using filters 

– Limitations exist. But very powerful!! 

• Multiple output options: Graphs, maps, heat 
maps, tables 
 

VDOT uses UMD RITIS, and now has Iteris PeMS. Almost all of these analyses and results are pretty straight-forward there. BUT… not all. RITIS does not have VDOT traffic volumes yet. 



Workflow Overview 

Raw data 
files (CSV) 

 
Data quality 
assessment 

(SAS) 

Formatting, 
sub-setting, and 
combining files  

(SAS, Excel) 

Aggregation 
analyses 

 
Visualizations 

and 
Tabulation: 

maps, graphs, 
heatmaps 
(Tableau) 

Lane 
closures 
(Excel) 

Metadata 
(Excel) 

Heat map 
rows  

(Excel) 

Data 
aggregation 

(SAS) 

Additional 
results 

consolidation  
(GP+REV, 

Volumes + 
speeds)  
(Excel) 



Workflow outside Tableau 
• Subset 

– Delete unused direction of reversible lanes data 
• Formatting 

– Date and time together (lane closures, volume 
data) + format 

– Multiple Excel files (65,536 rows limit) 
• Heat maps 

– Used TMC lengths to create dummy rows 
• Initial aggregation of only high quality data 
• Metadata changes: Rt.1 @Telegraph Rd. 

 
 
 
 
 



A one page summary that consolidated several different analyses. 



Tableau Limitations 
• Color palettes – nice, but limited 
• Aggregation of aggregation 

– Combined average volume on GP + REV lanes 
• Time of day and date 
• Uniform cell size in tables 

 
• Information overload: no easy way out 

– Many outputs, data quality assessments 
– Many tabs or many files? 
– Filters on each tab, or one filters tab? 
– Color-coded tabs 



Take Aways 

• Scalability and interactivity desired, but also 
overwhelming 

• Customization, semi-automation feasible with 
these tools 

• Build and they will come! 
 

Fredericksburg MPO asked for similar analysis further south of this corridor. VDOT NRO asked for an extended analysis 1 year after the project opening. Without these tools, we would have spent atleast two times more effort. 



Contacts 
Ramkumar (Ram) Venkatanarayana 
r.venkat@vdot.virginia.gov, 434-293-1972 
 
Yue Liu, Yue.Liu@vdot.virginia.gov 
434-293-1996 
 
Ben Cottrell, Ben.Cottrell@vdot.virginia.gov 
434-293-1932 
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