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Presentation Outline

• Study area
• VISSIM model
• Data used in model development
• Calibration goals
• Validation results
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Study Corridor

• I-5 corridor from Pioneer 
Street in Ridgefield to the 
Marquam Bridge in Portland 

• 23-mile corridor with 25 
interchanges
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VISSIM Model
• Microscopic/stochastic simulation model

• Link/connector network structure

• Driver behavioral model 

(4 driving modes)
• Free driving
• Approaching
• Following
• Braking

I-5 at Marine Drive
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Why We Chose VISSIM?
• Powerful multi-model modeling capabilities
• Can simulate unique operational conditions

• HOV lanes
• Toll lanes
• Exclusive lanes
• Merging/diverging segments
• Weaving segments
• Interacting bottlenecks
• Ramp meters

• 3D animation features

• Existing VISSIM model from the I-5/Delta Park Study
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Data Used in VISSIM Model Development

• Highway geometry

• Traffic control 

• Traffic flow
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Geometric Data Used in Model Development:

• Number of mainline & ramp lanes

• Ramp locations

• Lane additions and drops

• Auxiliary lanes

• Weaving sections

• Highway curvature

• Data obtained from aerial 
photographs, design plans, and site 
visits
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Traffic Control Used in Model Development:

• Traffic signal timing sheets from 
WSDOT, ODOT, and City of Portland

• Ramp meter rates from ODOT and 
WSDOT

• Unsignalized intersection control 
identified from aerial photos and     
site visits

• Posted speed limits
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Traffic Flow Data Used in Model Development:

• Ramp/ramp terminal turning movement counts (84 ramps)

• I-5 mainline vehicle classification counts (10 locations)

• Lane utilization/speed counts (10 locations)

• Travel time runs (4-hour peak periods along I-5 & I-205)

• Auto occupancy (4-hour peak periods at Evergreen Blvd.)

• Origin-destination surveys (peak period-peak direction within 
BIA)

Columbia River 

_ CROSSING 
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Calibration Goals:

Goal 1 - Identification of AM and PM peak period recurring    
bottlenecks and queuing

Goal 2 - Modeled capacity to be within 10% of field measurements

Goal 3 - Model link versus observed flows and travel time meet 
widely used micro-simulation criteria

Goal 4 - Visually acceptable on- and off-ramp queuing

Goal 5 - Modeled average speeds to be within the acceptable 
range of observed speeds on the mainline links

Goal 6 - Visually acceptable utilization of the lanes at the lane 
drop locations and the HOV lane
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Goal 1 – Peak Period Recurring Bottlenecks 

Bottleneck locations, activation and dissipation times, and  
queue extents were identified using:

• Inductive loop detector data

• Real time speed maps

• Road cameras/data collection videos

• I-5/Delta Park queue and speed diagrams
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Source: http://portal.its.pdx.edu/index.php
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Real Time Speed Maps

WSDOT ODOT
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Road Cameras

1-5 at Mill Plain in Vancouve r. WA 

1-5 at SR-14 in Vam;ouver, WA 

Columbia River 

_ CROSSING 

1-5 at Victory 
Updated May 9 2006 08:00:01 AM 

TripCheck .com 

Camera 83 

Milepost306.80 

1-5 at Portland Bh'd. 
Updated May 1 6200608 :40:20 AM 

Milepost304.90 
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• Travel Time Observations – I-5 Delta Park to Lombard Project
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Goal 1 – Peak Period Recurring Bottlenecks 

Bottleneck locations, activation and dissipation times, and  
queue extents were identified using:

• Inductive loop detector data

• Real time speed maps

• Road cameras/data collection videos

• I-5/Delta Park queue and speed diagrams
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Goal 2 – Modeled vs. Field Capacity Within 10% at 
Key Locations 

• Delta Park lane drop – Southbound

- Field 3,300-3,400 - Modeled 3,400 - Diff. 0%

• Interstate Bridge – Northbound and Southbound

- Field 5,200-5,500 - Modeled 5,100 - Diff. 2-8%
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Goal 3 – Modeled vs. Field Flows & Travel Time  

Pass-Pass--15%Travel Paths

Travel Time

Pass-Pass-> 85%< 5GEH Statistic

Pass-Pass--5%Sum of All Links

Sum of Link Volumes

Pass100%Pass91%> 85%5GEH Statistic

Pass100%Pass85%> 85%400 vph> 2,700 vph

Pass100%Pass100%> 85%15%Between 700 & 2,700 vph

Pass100%Pass100%> 85%100 vph< 700 vph

Link Volumes

Pass/Fail% MetPass/Fail% Met

NorthboundSouthbound
% Met
TargetCriteria ThresholdCriteria

Validation Criteria Thresholds Comparison - Four Hours Total AM Peak
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Goal 3 – Modeled vs. Field Flows & Travel Time Cntd.

Pass-Pass--15%Travel Paths

Travel Time

Pass-Pass-> 85%< 5GEH Statistic

Pass-Pass--5%Sum of All Links

Sum of Link Volumes

Pass92%Pass100%> 85%5GEH Statistic

Pass89%Pass100%> 85%400 vph> 2,700 vph

Pass100%Pass100%> 85%15%Between 700 & 2,700 vph

Pass100%Pass100%> 85%100 vph< 700 vph

Link Volumes

Pass/Fail% MetPass/Fail% Met

NorthboundSouthbound
% Met 
TargetCriteria ThresholdCriteria

Validation Criteria Thresholds Comparison - Four Hours Total PM Peak
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Goal 4 – Visually Acceptable Ramp Queuing  

• I-5 AM at SR-14/Bridgehead (7:00-8:00 AM)

VISSIM ModelWSDOT Camera
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Goal 5 – Modeled vs. Field Speeds 

• Modeled speeds were compared with:

• Web based real time speed maps 

• I-5/Delta Park speed diagrams

• Field measured travel times 
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Goal 6 – Visually Acceptable Lane Utilization 

• VISSIM driver behavior parameters adjusted to match lane 
utilization at HOV, lane drop, and merge locations

VISSIM ModelWSDOT Camera
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• 2030 No Build conditions 

• 2030 Build Alternatives 

• Development of 16-hour speed profiles

• Summarize performance measures

Next Steps



24VISSIM Calibration & Validation  August 8, 2006

Existing 2005 16 Hour Speed Profile

Columbia River 

_ CROSSING 



25VISSIM Calibration & Validation  August 8, 2006

,,,;!' I '1-" '" :-:::: ,,-,,.. -

Columbia River 

1·5 Corridor· Calibrated Existing 2005 Conditions Southbound Speed Profiles: 5:00 AM • 9:00 PM 

po P= 

CROSSING 

P- I , , 
~ 

" , < • 



26VISSIM Calibration & Validation  August 8, 2006

1-5 Corridor - Calibrated Existing 2005 Conditions Northbound Speed Profiles: 5:00 AM - 9:00 PM lIOIND I .. " .... ...... • .'--a, __ 

I .. ~ 
.-~ 'Q).,.oaAW ,tIC .1,00'" 100.,.oc ... ' .'X" IO)AW 1000. IDODo" .O!lO.11oa ... " ,00 . .. . , 2110"'" UOCd.oa"", 1.011 _UOI'M "1Il.J:OD~ .. lOD_UOI'M • .oo·UIII"" l.OIl·I.oo"", 1110 ,1 ,111 "" 1110_1.00"'" U3· I !IO~" _.-

liE 

_.-,--
' .... or. 

j~ 
,--
,-"or' _.-
....... 00 • 

••• 

i!1~ 
_ .... , _ .. IH! ...... "'. 

I I I~ 
_ .. 
.. _,--.---.---............ .., ... 

I ... " .. r <.,,_OJ. 
• I ... ,.or, 
> 'p Colwnbl. RJt;" , 
" 'I ,----• I If , ... ., _oro 
~ , 

II ---~ 
.. _ ... , ....... ---

I~ ................. ' __ .on 

............. 
I II~ ........... .... __ .. 
l 

.... _ .... on .......... .......... 
it 
_ ..... ,--

-

_ ....... 
!t --.......... 

!~ 
--, 
' .. _ ....... ,.-

fe •• "" .... ' .• 0.11' .• 0:. ,OO " .... " • ... . " ....... .... " .. " .... ,,, ... ,,'0:.,, .. ,,,. ""IO"'" ", ...... "" " ... ,~ .. '* \." "" " .. • .• t." ~." • • M UI."". . .•. " .... .... .,.~"u .... 0:.,,, .... ,,,. , .. ",."." .. 0 .• '.11""'" DltAFT H .,141 .. 

Columbia River 

CROSSING 


