Test Data to Document Road Surface Conditions On
Wonderland Road South of Highway 401, London,
Ontario

Posting Date: 17-Nov-2016

1.0 Background

The character of a road segment that may have been a causal factor in a collision can
be retrieved from testing conducted by an instrumented vehicle travelling through the
accident site. Gorski Consulting has used an Apple iPhone attached to a test vehicle to
sense vehicle motions and to store that data. This data is then sent to our remote
computer where it is imported into an Excel spreadsheet and then analyzed. These
procedures have resulted in the development of a database of road characteristics
which has been unloaded to the Road Data page of the Gorski Consulting website.
Over the years our process of study has been documented in a number of articles
posted to the Articles page of the Gorski Consulting website. Some of those relevant
articles are noted below:

1. Multiple Video Cameras & iPhone Accelerometers in Braking and Vehicle Motion
Testing, February 7, 2013

2. Comparison of City of London And South-Western Ontario Road Surface
Conditions, February 28, 2014

3. Further Differentiation Between Good and Bad Road Surface Characteristics From
Instrumented Vehicle Testing, March 3, 2014

4. Guidelines For Interpretation of Gorski Consulting Road Data From iPhone
Testing, March 17, 2104

5. iPhone Gyro Function Generates Detailed Data On Road Conditions For Accident
Analysis, February 25, 2014

6. Rough Roads Increasing Speed and Change in Test Vehicle Motion, March, 2014
(2 Articles)

7. Video Eyeglasses iPhone and Multiple Video Cameras - An Effective Data
Acquisition System For Motor Vehicle Accident Reconstruction Analysis, February
11, 2014

8. Rough Roads Increasing Speed and Change in Test Vehicle Motion - Additional
Data, March & April, 2015 (2 Articles)
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The Road Data files are broken down into locations in South-Western Ontario where
testing was conducted along specific road segments. The tested roads existing in the
City of London are located under one category. Other categories were created
according to highways/roads existing in Counties such as Middlesex, Lambton, Oxford
and Perth.

Reference 4 above (Guidelines For Interpretation of Gorski Consulting Road Data...etc)
provides a summary of how the Road Data was generated and we provide a quote from
that article below:

Because of the large amount of data that was collected by the iPhone it became
impractical to display it all in the database. Therefore it was necessary to select
parameters that would be most useful in differentiating between the sites.

It was decided that the rate-of-change in the angle of the vehicle might best
differentiate the sites. The app used to obtain this data stores the rates of lateral and
longitudinal rotation in radians. Members of the public are often not used to working
with radians and are more familiar with degrees. There are 57.3 degrees in one
radian.

The iPhone senses the angle of the vehicle along its three axes, x, y and z. The X-
axis is often described as a pole that punctures the side doors of a vehicle such that
the vehicle then revolves around this pole. Similarly, the Y-axis is a pole that
punctures the front and rear license plates and the vehicle rotates around that pole.
Finally, the Z-axis is a pole that punctures the roof and floor of the vehicle so that the
vehicle rotates around that pole.

Rotation around the Z-axis is a motion called "yaw" and this is the most common
indicator of a vehicle's loss-of-control because it produces curved "yaw" tire marks on
a road surface before it crashes. However we decided not to report this value
because, by the time such yaw marks become visible on a roadway, it is almost
guaranteed that most vehicles on public roads will be involved in a collision. In other
words, there would to be little yaw rotation expected in the motion data during the
normal travel performed by the test vehicle and it would be difficult to use this
parameter to differentiate one road from another. For this reason only the lateral
(rotation about the X axis) and longitudinal (rotation about the Y axis) motions of the
test vehicle were reported in the database.

Because the test vehicle could rotate clockwise or counter-clockwise on any axis, the
reported radian data alternated between positive and negative values and reporting
an average of these values would not reveal the different magnitudes of motion in the
test vehicle. Therefore the standard deviation of the rate-of-rotation was taken as the
final value that would be displayed in the database. Thus when the standard
deviation is high it indicates that, on average, the rate of rotation, whether clockwise
or counter clockwise, is high and vise versa. So if the values displayed in the "Lateral
Motion" or "Longitudinal Motion" are high it indicates that the magnitude of the
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vehicle's displacement from a "perfectly level" condition is also large and that the
vehicle's interaction with the road surface is causing that motion.

2. 0 Testing On Wonderland Road, London, Ontario

Wonderland Road is a major, north/south arterial road in west London, Ontario. Near
the north end of the City Wonderland is perhaps the busiest arterial road in the area.

This high traffic volume continues southward up to the southern edges of the built up
area approaching Exeter Road. However, beyond Exeter Road Wonderland receives
progressively less traffic.

As Wonderland approached the high-volume expressway of Highway 401 the road was
essentially a low-volume, rural road without any connection to the Highway 401
expressway. However, as time passed the south portion of Wonderland Road came into
increasing commercial development such that traffic volume was expected to increase
dramatically. Thus a new interchange was constructed at Highway 401 to connect with
Wonderland. However, little was done to the several kilometers of Wonderland Road
north and south of the interchange to upgrade it for the increased traffic volume. Figures
1 through 5 provide some general views of the area.
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Figurel: View of SouthWestern Ontaio showing the City of London and the testing site on Wonderland Road near Highway
401
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Figure3: Relationship between the City dfondon, Wonderland Road and Highway 401.
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Figure5: View of the south end of the construction zonenxdVonderland Road, south of Highway 4@here the new
construction terminated and the aged road surface remained further to the south.
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On occasions when Gorski Consulting happened to pass through that portion of
Wonderland it became clear that the road surface and its edges were deteriorating. As
the new interchange was completed in November of 2015 and the road experienced a
sudden upsurge in traffic volume problems became apparent.

Within a few months two serious collisions occurred at the intersection of Wonderland
Road and Glanworth Drive located just south of the Highway 401 interchange.
Previously Glanworth had been a higher volume roadway and therefore drivers on
Wonderland had to stop at a stop sign before proceeding through the that intersection.
However, with the increased volume on Wonderland the number of vehicles on
Wonderland became substantially more than those on Glanworth. This development
should have been foreseeable as the development of the interchange would naturally
bring more traffic onto Wonderland as a means to enter onto the Highway 401
expressway.

While the remaining aged portions of Wonderland were in poor condition the problem
became much more intense when, on a day in June of 2016, we came across a major
road surface failure as shown in Figures 6 and 7.

Figure6: View, looking north on Wonderland Road and showing a major collapse of the surface of the southbound lane.
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