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Why This Research is Needed

Inincreasingly crowded urban freeway systems,
some of the worst congestion problems occur at
“Type-A weaving sections,” where an entrance ramp
is closely followed by an exit ramp. Even the most
basic weaving sections are difficult for traffic man-
agers to monitor and control because these areas
involve complex vehicle interactions as vehicles
merge into and out of the traffic stream. For success-
ful planning, it is critically important to understand
exactly how traffic behaves in a weaving section,
and to be able to estimate a given section’s capacity
inreal time.

Research Objective

To illuminate design and operational issues related
to freeway weaving sections through analysis of
drivers’ weaving behavior and development of an
online model for estimating weaving section capacity.

Methodology

First, the major weaving areas in the Twin Cities
freeway network were identified and classified
depending on the length and geometric configuration
of weaving areas. Next, a group of six weaving sites
containing short ramp-weave sections were selected
for detailed analysis and a database was devel oped
with the loop-detector data collected from those
sites.

In particular, data on the speed of weaving flows
were collected for two days from one of the short
ramp-weave sections using a video recorder mount-
ed on a 44-foot mast, which was assembled and
installed on a special trailer by the engineers at the
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The video-based mobile data-gathering systemin
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Minnesota Department of Transportation. The video
recorder was connected to a prototype video detec-
tion system developed at the University of
Minnesota, which was able to measure the speed of
individual vehicles changing lanes in the sample
weaving area. Based on analysis of the collected
data, characteristics of drivers’ weaving behavior
were identified, along with a set of factors affecting
the weaving capacity.
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An online estimation model for weaving capacity
(maximum possible weaving volume through time)
was developed and tested with the data collected
from the sample weaving section.

Research Results

The field observations and the analysis of the traffic
data collected from a sample weaving section indi-
cate that the freeway-to-ramp and ramp-to-freeway
vehicles first merge and travel together at the begin-
ning portion of the auxiliary lane before splitting to
mainline and exit ramp. 1t was further observed that
the length of the shared portion of the auxiliary lane,
termed the “ effective weaving zone,” varied depend-
ing on the overall length of the auxiliary lane and the
volume of weaving traffic.

The merge-split behavior and the resulting brief peri-
od of mixed flow in the auxiliary lane indicates that
the maximum possible weaving volume in asimple
ramp-weave section is equal to the maximum
through volume that the auxiliary lane can handle.
This observation was supported with the estimated
weaving volume data from three weaving sites using
aKaman filter analysis.

Based on these findings, an online procedure was
developed to estimate the maximum possible weav-
ing volume for a given ramp-weave area through
time using the volume and occupancy measurements
from the loop detectors.

Research Impacts

The major findings from this research regarding lim-
its on maximum capacity for weaving sections and
the length of auxiliary lanes will significantly affect
the design process for weaving sections. The online
capacity model developed in this project will help
develop efficient operational strategies for entrance
and exit ramps.

What’s Next

Building on the information gathered to date, further
study of traffic behavior in weaving sectionsis
planned. In particular, online estimation techniques
will be extended to cover more complex types of
weaving sections.
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