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Background and Motivation

Caltrans’ HOV degradation report, submitted annually to 
FHWA

Must identify root causes and recommend corrective actions

Weaving impacts are difficult to assess using data alone
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Methodology Overview

Literature review on modeling (HOV) weaving 

Pre-screening potential corridors

Tool selection

Detailed simulation

Alterative analysis
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Pre-screening

Primary Assessment

» Initial assessment by Caltrans

» Continuous access

» No direct connector

Secondary Assessment

» Detector coverage and health

» Ramp volumes

» HCS operational analysis

» Video coverage
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Selected Segment

I-5 Northbound between Sand Canyon and Red Hill, between 
1:00 to 8:00 pm.

» Severe degradation

» Weaving determined as a cause in past 2 reports

» High ramp volume

» LOS of E in HCS analysis

» Good CCTV camera coverage

» Acceptable PeMS coverage
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Selected Tool

Compared TransModeler, Aimsun and Vissim for:

» Literature on weaving analysis / Lane changing behavior

» Lane-based calibration

» Modeling HOV’s preference
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Data Sources

Travel Demand Model

PeMS

Truck counts

Intersection and ramp Count

Observed origin-destination data

Vehicle occupancy data

Signal timing

Ramp metering rate

Videos

Crash data
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Data Cross-Validation

Volume: Ramp volume discrepancy between PeMS and observed OD data; 
videos and field checks confirmed volume from OD data

Truck use: Allowed on right 2 lanes, but video shows heavy use of 3rd lane 

Speed: PeMS indicated GP lanes faster than HOV, video showed opposite
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Calibration Summary

Iterative process between ODME and driving behavior

Adjusted:

» Car following: longer headways

» Lane changing: shorter look ahead distance 

» speed distribution across lanes

» Lane utilization: forced some of through traffic to use the most left GP 

lane

» HOV lane utilization: increased bias towards using HOV

» Jam density: adjusted based on videos of queued vehicles
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Calibration Summary

OD Comparison – 3:00 to 4:00  pm

Speed Heat Maps – HOV and GP lanes
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Calibration Summary

Lane Level Fundamental Diagram

Hourly Lane Utilization
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Scenarios Tested

Five scenarios based on direct access between HOV lane and 
ramps

» Alternative 1: direct access everywhere but to major ramp SR-55

» Alternative 2: direct access everywhere

» Alternative 3: direct access at SR-55 and selected ramps

» Alternative 4: direct access only at SR-55

» Alternative 5: converted continuous access to limited access
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Performance Measures

Corridor travel time and delay
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Performance Measures

Number of lane changes from and to HOV



15

Conclusion

Simulation can help to isolate and quantify the effect of 
weaving

Pre-screening is valuable, with potential data-driven 
approaches

Data cross-validation proved essential, guiding key calibration 
decisions


	Slide 1: Isolating the Effects of HOV Weaving: A Trajectory-Based Microsimulation Approach 
	Slide 2: Background and Motivation
	Slide 3: Methodology Overview
	Slide 4: Pre-screening
	Slide 5: Selected Segment
	Slide 6: Selected Tool
	Slide 7: Data Sources
	Slide 8: Data Cross-Validation
	Slide 9: Calibration Summary
	Slide 10: Calibration Summary
	Slide 11: Calibration Summary
	Slide 12: Scenarios Tested
	Slide 13: Performance Measures
	Slide 14: Performance Measures
	Slide 15: Conclusion

