Research Toward Identifying Cause of Loss-Of-Control Collisions
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The loss of control of a vehicle is one of the leading causes of fatal and major personal
injury collisions yet very little useful research has been conducted to evaluate the causal
factors leading to the instability. While stability control systems are reported to be
extremely effective in reducing the number of certain types of collisions no one has
guestioned whether keeping the a vehicle pointing in the direction it is travelling is really
the silver bullet or whether it is simply changing the character of many of the events.

One of the leading causes of loss of control on rural roadways remains the scenario
where a vehicle's right side wheels fall off an asphalt edge often at a curve in the road.
Researchers had performed questionable testing with the use of test drivers who ride
over such an edge drop off and then comments are made about what mechanisms
might be involved to induce loss of control yaw (rotation about the vertical axis).

At Gorski Consulting we have been aware of this problem from decades of assessing
the evidence of real-life fatal and major personal injury collisions. Rather than
performing unrealistic tests with test drivers our approach is to examine the physical
evidence existent at the sites of real life collisions. Accompanying this effort is our
monitoring of sites where we know that loss-of -control collisions are more likely to
occur. A site of particular interest in recent years has been that of Clarke Road, north of
Fanshawe Park Road in the north-eastern edge of the City of London, Ontario, Canada.

The characteristics of the site on Clarke Road are of an aged lumber road in that little
had been done to bring its horizontal and vertical alignments into the 21st Century. An
"S" curve exists in unison with substantial vertical alignments that make the passing
through the curve challenging. The result is that a large number of single-vehicle, loss-
of-control collisions have occurred there - to the unawares of both the local police and
the City.

Our research at this site has been varied but one of the promising opportunities is the
evaluation of the characteristics of tire marks of vehicles that have fallen off an edge
drop off. The opportunity to study these tire marks can help to explain the tire forces
involved as a vehicle enters the edge drop off and what factors are involved that
eventually induce the vehicle to begin to rotate out of control.

The photos on the following page show the north end of the "S" curve in which we
perform our observations of vehicles travelling over a prominent edge drop off.






A unique feature of the site is that rainy conditions bring sand from the upslope shown
in the background of the above photos causing a layer upon which loss-of-control tire
marks are readily visible. The photo below shows how water passing through this sand
causes the ripples that are visible there. However, further in the background it will be
possible to see a disturbance in the sand that was caused by the right tires of a vehicle
that has fallen off the asphalt edge.

Even from the photo above we can see some interesting characteristics. For example,
one would think that a tire falling into this depression would do so progressively, leaving
a progressively wider area of disturbance in the sand. That does not appear to be the
case. As we will see shortly when we get a closer view of the tire mark it seems to start
very abruptly indicating that the full width of the tire tread falls fully down onto the
shoulder surface.

The photo on the following page shows the full length of the tire mark and we can see
its characteristics at its inception. If you look closely you will observe that the tread of
the tire is visible for a very short distance and then there is an upheaval in the wet sand
throughout the remainder of the visible mark. The photo on the following page provides
a closer view of the beginning of that tire mark.









While detailed study of the characteristics of these tire marks will not likely prove
anything definitive we believe the process will lead to a better understanding of the loss-
of-control process than attempting to study the results of controlled tests.

It is akin to the archaic, full-scale impact testing into a rigid wall that was done by federal
research agencies for decades in the belief that such testing replicated a real-life head-
on collision. While useful data was obtained about vehicle stiffness and energy
dissipation it did not help to teach manufacturers how structural intrusion was occurring
in real-life collisions. At some point research must enter the real world to see what
actually takes place under normal conditions.

Not only is our work taking us into studies of these tire marks but it provides an
interesting evaluation of the number of loss-of-control collisions that actually occur on
rural roadways but are never documented in official police records. The unique
characteristics of this site also enable us to compare what "bad" features of a roadway
curve are worse than others in term of causing loss-of-control. Our monitoring of the site
has led to the identification of numerous collision events along the "S"curve from both
travel directions so that it may be possible to produce a hierarchy of bad to worst
characteristics that is different from the databases that are developed from theoretical
assumptions and police report data that is often suspect with respect to its validity and
reliability.

UPDATE: SEPTEMBER 9, 2011

A day after this last photo (above) was taken | now submit another photo that was taken
this morning of another tire mark in about the same location. Note that the smooth and
wet mud on the foreground of the tire mark likely pre-existed the mark. So the evidence
would give the appearance that this tire dropped out of nowhere onto this surface and
then began throwing sand in a manner suggesting that there was an additional force
involved other than the gravitation force on a rolling tire. To support my point, the photo
in the next page shows a tire mark produced by a rolling tire and you can see that a
similar composition of sand is not thrown about and that the tread of the tire is clearly
visible.

While researchers have undoubtably made observations of such tire mark
characteristics from controlled tests, my argument is that my observations are more
valuable when they are taken from a random vehicle and driver who has happened to
stray off the roadway and then has performed a natural reaction. The documentation of
this naturalistic behavior is more useful to understanding the problems that actual
drivers experience when attempting to maintain control of their vehicles than data taken
from a controlled test.






