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1) Background and Purpose 
 
The purpose of this document is to provide calibration and validation results for the existing VISSIM model that will be used 
as a basis for the traffic modeling to support the Interstate Access Point Approval (IAPA) for the I-495 and I-270 Managed 
Lane Study. Developing models to accurately depict existing conditions is critical to effectively evaluate future traffic 
operations along both corridors. Detailed assumptions and methodologies for existing model calibration and validation are 
outlined below. 
 
2) Data Collection 
 
The study area of this project includes I-270 from MD 85 to I-495 and I-495 from VA 193 to the Woodrow Wilson Bridge. The 
I-270 Spur between I-270 and I-495 is also included. All interchanges also include their ramp junctions, and adjacent signals 
are included at specific locations. 
 

a) Peak Period Traffic Volumes 
 

Peak period traffic volumes were developed for the study area. The AM and PM peak periods were determined to be 
6:00 AM to 10:00 AM and 3:00 PM to 7:00 PM, respectively. The traffic demand was balanced throughout the network 
for both periods. 

 
b) Signal Timings 

 
Signal timing data was provided for signalized intersections within the study area to ensure that the VISSIM models 
included accurate existing signal timings.  

 
c) Travel Times and Speeds 

 
INRIX speed data obtained from the Regional Integrated Transportation Information System (RITIS) data was provided 
for segments along both I-495 and I-270 for the month of May 2017. Travel time data collected on Tuesdays, 
Wednesdays, and Thursdays of May 2017 were used to produce the target travel times and speeds.  

 
3) VISSIM Model Development 
 
MDOT SHA Travel Forecasting and Analysis Division (TFAD) provided a previously-calibrated VISSIM model for the study area. 
Lane geometry was confirmed based on aerial photography. Model calibration required specific updates, which included 
traffic volume inputs and routing decisions, traffic signal timings, turning speed reduction zones, driver and link behavior 
types, and lane change distances. These updates enabled the VISSIM model to simulate the typical weekday AM and PM 
peak periods under existing conditions. Discussed below is a summary of the VISSIM basic inputs, calibration requirements 
established for this study, and the model results and outputs.  
 

a) Vehicle Inputs and Routing Decisions 
 

The AM and PM models both include a seeding time of 3,600 seconds (1 hour) with four 3,600 second simulation periods 
for a total 14,400 seconds (4 hours) of actual simulation time, during which data was collected by the VISSIM model. The 
simulation time is equivalent to the aforementioned peak periods. The initialization time was necessary to populate the 
network and produce the appropriate congestion on the network prior to data recording.  
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The entry volume input data was coded for both the seeding period and each of the simulation hours in the peak period. 
The arrival distribution input data was set to “Exact Volume” rather than the default of “Stochastic Volume” to prevent 
significant volume variation at the turning movement level. Heavy vehicle and HOV percentages were established within 
the individual vehicle compositions as a component of the entry volume input data. Vehicle composition included 85% 
SOV, 12% HOV, and 3% truck volumes for all vehicle inputs.  

 
The static routing decisions were coded in VISSIM such that the beginning of each route is as far upstream of the first 
decision point as possible; this method allows vehicles to make a routing decision as soon as possible, preventing 
unnecessary friction and congestion. In instances where routing decisions were close together, route combinations were 
applied to ensure realistic lane changing behavior. 

 
b) Speeds 

 
Posted speed limits were used as the desired speeds with +/- 5 mph linear distribution due to the severe congestion 
experienced along the corridor. This was the case for most locations within the study area. However, at select locations, 
the desired speeds were modified further for calibration purposes.  

 
Turning movement speeds along the arterials were coded as: 

i) Reduced Speed Right Turns: 8 MPH to 12 MPH 

ii) Reduced Speed Left Turns: 11 MPH to 14 MPH 

iii) Accelerated AM Right Turns: 7.5 MPH to 15.5 MPH 

iv) Accelerated AM Left Turns: 12.4 MPH to 18.6 MPH 

v) Accelerated PM Right Turns: 12 MPH to 15.5 MPH 

vi) Accelerated PM Left Turns: 15 MPH to 20 MPH 

 
4) VISSIM Calibration and Validation 
 
Model calibration and validation refers to the process that confirms the model provides a reasonable approximation of 
existing field conditions and incorporates model refinements to bring it within an accepted range of validation targets. For 
this study, the model was run five times per peak period. 
 
During the VISSIM model calibration; attention was given to the following parameters: 

i) Modified lane changing distances to ensure smooth yet realistic traffic flow in both peak and off-peak directions. 

ii) Modified driver behavior parameters and link behavior types; driver and link behavior types from the provided 
files were maintained, where possible. 

 
The existing travel time data along both highways showed high variability between travel times in both the AM and PM peak 

hours. Travelers experienced a significant drop in speed during the peak periods. May 2017 INRIX speed data is shown in 

Figure 1 for I-495 and Figure 2 for I-270. High variability in travel times can be seen in the differences between the average 

speeds and the 95% confidence intervals.  

INRIX speed data was used to produce additional figures comparing 2017 speed and travel time data to VISSIM model 

simulation results during the AM and PM peak hours. These figures are provided in Appendices A and B. 
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Figure 1: I-495 Existing Speed Graph (2017 INRIX Data) 

 
 

Figure 2: I-270 Existing Speed Graph (2017 INRIX Data) 
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The goal of calibrating the existing model is to develop a model that is representative of a typical day along the corridor, while 
also considering the volatility of the corridor and the reliability of each data set. It should be noted that for this project the 
speeds and travel times are reflective of May 2017 (Tuesdays, Wednesdays, and Thursdays), but the volumes were collected 
over multiple days, months, and years because there was not a cost-effective method to collect all volume data on the same 
day given the size of the study area. Both I-495 and I-270 corridors frequently experience oversaturated conditions where 
the observed volume does not represent the actual demand on each roadway facility. The calibration process was, therefore, 
pivoted to use travel time as the most reliable validation performance metric while volume was used as secondary 
benchmark criteria for comparison purposes. 
 
The validation targets for the I-270 and I-495 model were: 
 
1. Travel Time  

• VISSIM travel times fall within a 95% confidence level of INRIX travel times. The cumulative upper and lower bounds 
of the 95% confidence intervals were determined by first calculating the margin of error for each segment along the 
corridor. 

2. Volumes 

• VISSIM simulated volumes fall within +/- 10% of balanced traffic count volumes  

 

The AM and PM peak period results along the I-495 and I-270 corridors are summarized in the appendices with tables and 
graphics as follows: 

• APPENDIX A: Speed heat maps and speed/travel time tables comparing simulated peak hour results to May 2017 
INRIX data for all mainline segments. Speed heat maps have bottleneck segments boxed to correspond with the 
bottleneck summary list in the subsequent section of the memo. 

• APPENDIX B: Travel time charts comparing simulated peak hour results to May 2017 INRIX data and confidence 
intervals for all mainline segments. INRIX travel time data from each Tuesday, Wednesday, and Thursday in May 
2017 as well as the average travel time was plotted to illustrate high variability during peak hours. Simulated  travel 
times are shown to typically fall within a 95% confidence level of INRIX data throughout the study corridors, with 
some exceptions detailed below. 

• APPENDIX C: Volume tables comparing simulated peak hour results to balanced count volumes for all mainline 
segments. 

• APPENDIX D: Volume charts comparing simulated peak hour results to balanced traffic count volumes for all 
mainline segments. Simulated volumes fall within 10% of balanced count volumes throughout the study corridors. 

 

There are occurrences where the VISSIM travel time falls outside of the confidence intervals, specifically for the PM I-495 
outer loop and AM I-270 southbound conditions; however, the existing conditions along these two roadways are highly 
volatile due to heavy congestion with multiple bottlenecks. As shown on the travel time graphs, there is significant travel 
time fluctuation between multiple days within the month of May. The VISSIM travel time generally follows the shape of the 
travel time line and falls within the individual runs along the corridor. 
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Bottleneck Locations 

 

Bottlenecks can form due to several factors, including increased traffic demand, ramp merges and diverges, weaves, and 
lane drops. Bottlenecks may meter traffic volumes at downstream locations, resulting in higher downstream travel speeds 
and lower traffic volumes. A visual audit of the VISSIM simulation models was performed to ensure the models accurately 
replicate field observations, including the locations of bottlenecks and reduced speeds resulting from these bottlenecks. The 
bottlenecks were identified by reviewing RITIS travel time speed data and cross referencing the Maryland State Highway 
Mobility Report’s list of most congested freeway sections in 2018. It should be noted that there are multiple bottleneck 
locations throughout the I-270 and I-495 corridors in the peak travel direction, and queuing from one bottleneck location 
frequently spills back into other bottleneck locations, making the individual bottlenecks difficult to locate and pinpoint.  
 
The following is a summary of the most notable bottleneck locations identified based on speed data and observation. 
 

I-270 Southbound (AM Peak) 

• I-270 from MD 109 and MD 85: High traffic volumes entering I-270 from MD 109 and MD 80 onto a congested 2-
lane section of I-270 create a bottleneck. 

• I-270 from Father Hurley to MD 124: High traffic volumes merging onto I-270 from MD 124 westbound and MD 118 
create a bottleneck. 

• I-270 from I-370 to Montrose Rd: A combination of closely spaced interchanges, slip ramps between I-270 Local and 
Express lanes, and high traffic volumes entering and exiting I-270 from I-370, MD 28, MD 189, and Montrose Rd 
create heavy weaving conditions and reduce capacity along this stretch of I-270. After Montrose Road, I-270 Local 
lanes end and merge with I-270 Express lanes, resulting in traffic weaving as vehicles approach the I-270 spurs. 

• I-270 West Spur from I-270 split to I-495 West: High traffic volume from I-270 southbound merges with heavy traffic 
volume from I-495 westbound, creating a bottleneck on the I-270 West Spur. 

I-270 Northbound (PM Peak)  

• I-270 East/West Spurs at I-270 split: High traffic volumes entering I-270 from I-495 inner and outer loops, coupled 
with traffic weaving to I-270 Local or Express lanes, creates a bottleneck at the start of I-270 northbound.  

• I-270 from I-370 to MD 124: I-270 Local lanes ending after the MD 124 interchange and then merging with I-270 
Express lanes’ high traffic volumes causes a bottleneck. 

• I-270 between MD 109 and MD 121 interchanges: A lane drop from 3 to 2 lanes, combined with high traffic volumes 
result in low speeds along this segment. 

I-495 Inner Loop (AM Peak) 

• I-495 from MD 414 to I-295: High traffic volumes from National Harbor enter a congested I-495 weave section, 
creating a bottleneck. 

• I-495 from American Legion Bridge to VA 193: A weaving section occurs on the American Legion Bridge due to high 
traffic volumes entering from George Washington Memorial Parkway and exiting to Clara Barton Parkway, creating 
a bottleneck. 

I-495 Inner Loop (PM Peak) 

• I-495 from VA193  to I-270 West Spur: High traffic volumes entering the inner loop from VA 193, George Washington 
Memorial Parkway, Cabin John Parkway, and MD 190, coupled with a heavy weaving section prior to the I-270 
northbound and I-495 westbound split, creates a bottleneck on I-495. 

• I-495 from MD 187 to MD 97: High traffic volume entering the inner loop from MD 97 creates a bottleneck when 
merging onto a very high-volume section of I-495. 

• I-495 from I-95 to MD 201: High traffic volumes entering the inner loop from I-95, US 1, and MD 201, combined with 
high traffic volumes on I-495, create a bottleneck on I-495. 

• I-495 from US 50 to MD 214: High traffic volumes entering the congested inner loop from US 50, MD 202, and MD 
214, combined with vehicles weaving between Arena Drive and MD 214, create a bottleneck on I-495. 
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I-495 Outer Loop (AM Peak) 

• I-495 from I-95 and MD 97: High traffic volume merging onto the outer loop from MD 97, combined with high traffic 
volume on I-495, creates a bottleneck that is exacerbated by additional heavy volume entering the inner loop from 
US 29, MD 193, MD 650, and I-95.  

• I-495 from MD 202 and Arena Drive: I-495 local and express lanes merging and subsequently dropping from 6 to 4 
lanes in under one mile creates a bottleneck that is worsened by high traffic volumes from MD 202 and Arena Drive. 

I-495 Outer Loop (PM Peak) 

• I-495 from Clara Barton Parkway to I-270 West Spur: High traffic volumes merging onto the outer loop from MD 
190 and Clara Barton Parkway create a bottleneck. 

• I-495 from MD 450 to MD 201: High traffic volumes entering the outer loop from MD 295, coupled with traffic 
exiting and entering from MD 201, creates a bottleneck along I-495. 

• I-495 from MD 202 to Arena Drive: I-495 local and express lanes merging and subsequently dropping from 6 to 4 
lanes in under one mile creates a bottleneck that is worsened by high traffic volumes from MD 202 and Arena Drive. 

 
Speed heat maps were developed to confirm bottleneck locations and compare model speeds and trends with RITIS data 
across the entire study area for each peak period, with bottleneck locations boxed to correspond with the locations 
summarized above (see APPENDIX A). Comparison of the RITIS speed data to the VISSIM simulated travel times, as 
documented in the speed calibration tables, also indicates the model is generally replicating the speeds based on the location 
of bottlenecks along the corridor. Additionally, a visual review of model simulation indicates the model is accurately 
replicating the identified bottleneck locations. 
 
5) Summary of Results 
 
The complexity of the I-495 and I-270 VISSIM study area can be characterized by its large network size, long peak period 
duration, and high variability of daily speeds and volumes. When evaluating the model travel times and volumes compared 
to the field-collected data, the model is considered reasonably calibrated based on most segments meeting the 
aforementioned target criteria during both the AM and PM peaks. VISSIM simulated travel times typically fall within a 95% 
confidence level of INRIX travel times, with some exceptions attributed to the study area’s heavy congestion that causes 
travel times to fluctuate widely across different days. The simulated volume throughputs fall within 10% of balanced traffic 
count volumes throughout the I-495 and I-270 corridors. This reasonableness provides the sensitivity necessary to evaluate 
the future year conditions for alternative analysis.   
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APPENDIX A 
Appendix A.1: Speed Heat Maps 

Appendix A.2: Speed and Travel Time Tables 
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Appendix A.1: Speed Heat Maps 
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Figure A.1: I-270 Southbound Heat Map Comparison (AM) 
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Figure A.2: I-270 Southbound Heat Map Comparison (PM) 

 

  



VISSIM Calibration Report  
                            
 

 
 

 

Figure A.3:  I-270 Northbound Heat Map Comparison (AM) 

 

  



VISSIM Calibration Report  
                            
 

 
 

 

Figure A.4: I-270 Northbound Heat Map Comparison (PM)
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Figure A.5: I-495 Inner Loop Heat Map Comparison (AM)
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Figure A.6: I-495 Inner Loop Heat Map Comparison (PM) 

 



VISSIM Calibration Report  
                            
 

 
 

 

Figure A.7: I-495 Outer Loop Heat Map Comparison (AM)
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Figure A.8: I-495 Outer Loop Heat Map Comparison (PM) 
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Appendix A.2: Speed and Travel Time Tables 
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APPENDIX B 

Travel Time Charts 
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Figure B.1: I-495 Inner Loop – 7-8 AM VISSIM Model and INRIX Travel Time Comparison 
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Figure B.2: I-495 Inner Loop – 8-9 AM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.3: I-495 Inner Loop – 4-5 PM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.4: I-495 Inner Loop – 5-6 PM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.5: I-495 Outer Loop – 7-8 AM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.6: I-495 Outer Loop – 8-9 AM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.7: I-495 Outer Loop – 4-5 PM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.8: I-495 Outer Loop – 5-6 PM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.9: I-270 Southbound – 7-8 AM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.10: I-270 Southbound – 8-9 AM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.11: I-270 Southbound – 4-5 PM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.12: I-270 Southbound – 5-6 PM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.13: I-270 Northbound – 7-8 AM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.14: I-270 Northbound – 8-9 AM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.15: I-270 Northbound – 4-5 PM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.16: I-270 Northbound – 5-6 PM VISSIM Model and INRIX Travel Time Comparison  
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Figure B.17: I-495 Inner Loop – 7-8 AM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.18: I-495 Inner Loop – 8-9 AM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.19: I-495 Inner Loop – 4-5 PM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.20: I-495 Inner Loop – 5-6 PM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.21: I-495 Outer Loop – 7-8 AM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.22: I-495 Outer Loop – 8-9 AM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.23: I-495 Outer Loop – 4-5 PM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.24: I-495 Outer Loop – 5-6 PM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.25: I-270 Southbound – 7-8 AM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.26: I-270 Southbound – 8-9 AM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.27: I-270 Southbound – 4-5 PM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.28: I-270 Southbound – 5-6 PM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.29: I-270 Northbound – 7-8 AM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.30: I-270 Northbound – 8-9 AM VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.31: I-270 Northbound – 4-5 PM Peak Hour VISSIM Model and May 2017 Travel Time Comparison  
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Figure B.32: I-270 Northbound – 5-6 PM VISSIM Model and May 2017 Travel Time Comparison  
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APPENDIX C 

Volume Tables 
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Figure C.1: I-495 Inner Loop 7-8 AM Volumes 
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Figure C.2: I-495 Inner Loop 8-9 AM Volumes 
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Figure C.3: I-495 Inner Loop 4-5 PM Volumes 
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Figure C.4: I-495 Inner Loop 5-6 PM Volumes 
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Figure C.5: I-495 Outer Loop 7-8 AM Volumes 
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Figure C.6: I-495 Outer Loop 8-9 AM Volumes   
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Figure C.7: I-495 Outer Loop 4-5 PM Volumes 
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Figure C.8: I-495 Outer Loop 5-6 PM Volumes 
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Figure C.9: I-270 Southbound 7-8 AM Volumes 

 
 
Figure C.10: I-270 Southbound 8-9 AM Volumes 
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Figure C.11: I-270 Southbound 4-5 PM Volumes 

 
 
Figure C.12: I-270 Southbound 5-6 PM Volumes 
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Figure C.13: I-270 Northbound 7-8 AM Volumes 

 
 
Figure C.14: I-270 Northbound 8-9 AM Volumes 
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Figure C.15: I-270 Northbound 4-5 PM Volumes 

 
 
Figure C.16: I-270 Northbound 5-6 PM Volumes 
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Volume Charts 
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Figure D.1: I-495 Inner Loop – 7-8 AM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.2: I-495 Inner Loop – 8-9 AM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.3: I-495 Inner Loop – 4-5 PM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.4: I-495 Inner Loop – 5-6 PM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.5: I-495 Outer Loop – 7-8 AM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.6: I-495 Outer Loop – 8-9 AM VISSIM Model and Balanced Count Volume Comparison  
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 Figure D.7: I-495 Outer Loop – 4-5 PM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.8: I-495 Outer Loop – 5-6 PM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.9: I-270 Southbound – 7-8 AM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.10: I-270 Southbound – 8-9 AM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.11: I-270 Southbound – 4-5 PM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.12: I-270 Southbound – 5-6 PM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.13: I-270 Northbound – 7-8 AM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.14: I-270 Northbound – 8-9 AM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.15: I-270 Northbound – 4-5 PM VISSIM Model and Balanced Count Volume Comparison  
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Figure D.16: I-270 Northbound – 5-6 PM VISSIM Model and Balanced Count Volume Comparison  
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