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It was reported that a fatal head-on collision occurred yesterday afternoon, September 
16th, 2010 on Thorndale Road. Roy Dyer, 85 of Orangeville, Ontario, was travelling 
westbound when his vehicle crossed the roadway centre-line and collided with an 
eastbound vehicle operated by Andrew Holptrop, 28, of Thames Centre. Dyer sustained 
fatal injuries while Holptrop is listed in fair condition in hospital. It was reported in the 
London Free Press that "Police are appealing to the public for information about the 
crash...". 

Based on this minimal information I travelled to Thorndale Road this afternoon 
(September 17th) and located the collision site. The following photos and discussion 
over the next several days will provide some specifics about the crash but will also 
provide a "Reconstruction 101" class in certain areas for budding reconstructionists. 

First let me introduce the scenario by way of several photos of the accident site. The 
collision occurred just east of Thorndale, Ontario. As one exits the town the speed limit 
is increased to 80 km/h and the collision site was just a few hundred metres into that 80 
km/h zone. Below is a general view, looking eastward from the outskirts of Thorndale, 
toward the accident site. 

 



In the background of the above photo you can see my car which is parked on the north 
roadside just west of where the two vehicles collided. You might observe the "80 km/h" 
maximum-speed sign on the far right of this view. Below is another view, looking 
eastward, but it is closer to the area of impact than the first photo. 

 

The area of impact is only a short distance into the background of the above photo. 
Andrew Holptrop would have been travelling for only about a second or so, from this 
location, before he collided with the Dyer vehicle that was travelling toward the camera 
and crossed the roadway centre-line. Below is a view, still looking eastward, of the 
evidence around the area of impact. 



 

Upon initial view of the above photo a novice might comment: What is all this stuff? How 
can we make out anything from all this mess? So let's take this one step at a time. 

What you see in the above photo is what anyone would come across shortly after the 
police have completed their investigation of a serious head-on collision. It is only 
through time, and many, many investigations that you come to view all this in a 
synthasis, or gestalt, not looking at the individual facts but looking at them as a unified 
and inter-related pattern, like that of a woven blanket. 

What you would see if you had looked at many of these events is that this is typical of a 
loss-of-control-head-on collision. The pattern of evidence, the location of the area of 
impact and the motions of the vehicles toward their final rest positions are all indications 
of that fact. 

The majority of the visible evidence is from the Dyer vehicle, likely a Toyota. The dark 
stains that you see are curved in the form of an arc and this is caused by the fluids 
escaping from the front end of the Dyer Toyota as it rotated counter-clockwise between 
the time of impact up to its rest position near the south edge of the asphalt pavement in 
the foreground. 

Think about this for a minute. A violent impact occurs and the front end of the Toyota is 
crushed and deformed. There are all kinds of fluids in the front end of any passenger 



vehicle. Oil, transmission fluid, coolant, windshield washer fluid. The containers to all 
these fluids become come crushed and ruptured by the impact and therefore the fluids 
exit the vehicle and become thrown onto the site. Most commonly the residue from 
engine oil is the most prominent marker of fluids on a road surface and this is what is 
most visible in the above photo. Generally it is the front end of a vehicle that produces 
these fluid trails. 

The arc of fluid joins the point of impact (POI) to the final rest position (FRP) of the 
vehicle that produced the spill. 

The POI is almost always identified by gouges in the pavement. In a loss-of-control 
(LOC) head-on collision the gouges are typically at the edge of the travel lane of the 
vehicle that was struck by the LOC vehicle. That is the case in the present scenario. 
The photo below is a view looking eastward toward the POI, showing where the fluid 
trail initially began and where the gouges exist. 

 

Even from this view, if you look carefully, you might be able to distinguish some gouges 
near the white lane-demarcation line. The gouges are at this location often because the 
driver (Holptrop) has a short time to evade the collision and typically choses to turn the 
steering wheel to the right or away from the LOC vehicle which is entering the lane. 



After or during the impact the Holptrop vehicle travelled against the post and wire guard 
rail on the right (south) side of the road. 

If the gouges are not visible to you in the previous photo then they should be visible in 
the photo below, which is a view looking eastward but slightly to the north. 

 

And if you are more observant you might also see some unusual markings in the lane, 
along the Dyer vehicle's travel path, just prior to impact, in the centre background of the 
photo. What you might observe are some fresh scrapes or scatches. These are more 
apparent in the photo below, which is a view looking northeast from the POI toward the 
approach path of the Dyer vehicle in the eastbound lane. 



 

If you look in the centre of the above photo you should see a fresh scrape which is 
recognized by its whitish appearance. And if you look further in the background you will 
see other such markings near the roadway centre-line. Those markings are more visible 
in the photo below. 



 

By now you're thinking, wow, these scrapes were caused by the Dyer vehicle as it 
approached impact. But let's go on.  

 

 

 

 

 

 

 



The photo below shows another view of the scrapes but this time from northeast of the 
POI and looking southwest toward the POI. 

 

There are obvious scrapes near the centre-line and beyond. So now you are convinced 
that the Dyer vehicle sustained somekind of mechanical breakdown that caused it to 
scrape the road just as it crossed the roadway centreline and collided with the Holptrop 
vehicle. But let me show you one more photo before discussing this. 



 The photo below is taken a few metres back to the east and it is looking west in the 
westbound lane. So it is showing the portion of the lane just east of the POI, along the 
travel path of the Dyer vehicle. 

 

It should be obvious to you that what is visible in the above photo are more fresh 
scrapes, but these are now parallel to the road length. So what are these fresh scrapes 
and what do they mean? 



Well, here is the puzzle that the police, ambulance and towing people leave behind 
them in many major collision events. The puzzle is that, since I arrived at the site after 
all these emergency activities took place I have to be careful to distinguish between 
those markings that are related the collision from those caused by emergency and 
towing personnel. And if the investigator can only rely on the evidence at the site, 
without the benefit of examining the vehicles, or reviewing the police on-site photos, or 
not being able to speak to any emergency or towing personnel then this becomes a big 
problem. Because as you can see in the photos, the fresh scrapes look like they could 
have come from the Dyer vehicle because they are coincident with the generally 
expected path of the Dyer vehicle as it approached impact. 

Now, although I cannot be absolutely certain, and further verification would be required, 
I somewhat doubt that these scrapes are in fact collision-related. Simply because I 
know the Holptrop vehicle was likely pushed against the south barrier and likely came to 
rest near the POI, and if the towing operator had to remove the vehicle it is likely he 
might drag it out onto the road. Unfortunately he likely dragged it in a manner that could 
confuse subsequent investigations that may not have access to the police investigation. 
And this is a constant problem for reconstructionists that must come out to a collision 
scene after all the emergency and towing personnel are through. Police can sometimes 
be tight-lipped about their investigation because charges laid against a driver may be 
jeopardized. And if police are not cooperative then investigators retained by insurance, 
legal and family members have no choice but to document such evidence and take 
additional steps, including mechanical examinations of the vehicles to confirm what 
might have occurred. These additional investigations result in additional costs bourne 
not only by the individuals who are directly involved but also by our society as a whole 
through higher insurance premiums. 

But additionally, I do not believe that these scrapes are collision related because, 
although they are close to the expected travel path of the Dyer vehicle, they are not 
quite so. Why? Well, in a high speed event it takes a long distance to change travel 
direction. For example, at 90 km/h your vehicle travels 25 metres every second. The 
scrapes that I showed you in the middle of the westbound lane we less than 25 metres 
from impact. So in order for the scrapes to be related to the collision the Dyer vehicle 
would have to be located in the centre of the westbound lane at about one second 
before impact and then it would have to change direction such that its centre-of-gravity 
would have to be near the centre of the eastbound lane at impact. Given the typical 3.5 
metre width of a travel lane, the total lateral displacement of the Dyer vehicle would 
have to be about 3.5 metres in one second or less. To put it simply, that is impossible 
from a practical sense. Now you might say that the Dyer vehicle could have been 
travelling at an angle toward the POI when those scrapes were created therefore the 
lateral displacement could have been smaller. Well yes, somewhat, but how did we get 
scrapes that are parallel to the road length if the vehicle is travelling at a substantial 
angle to the road length? But also think about what the Dyer vehicle would have to be 
doing if it was travelling at any significant angle to the road length when it produced 
those scrapes. If we backed up an additional one second the Dyer vehicle would have 
to be coming off the north gravel shoulder or perhaps even from a more northwardly 



position. The possibility that the Dyer vehicle was on the north gravel shoulder before it 
crossed the road is actually a very likely possibility, but that would still take the 
approach path of the Dyer vehicle at a shallower angle than what is indicated by those 
fresh scrapes. I cannot prove this without producing some scale diagrams but you will 
have to take my word for it for now. Anyway, back to other issues. 

In LOC head-on collisions like this the overlap between the vehicles is often such that 
the left portions of the front ends of the two vehicles sustain the direct damage. What is 
direct damage? Direct damage is that caused by actual contact by the other vehicle. In 
contrast Induced damage is that caused by the deformation or crush of the vehicle 
generally around the periphery of the zone of Direct damage. So, in a LOC collision, the 
left portions of the front ends of both vehicles sustain major crush and deformation. But 
there is a difference between the two which is directly related to the fact that the LOC 
vehicle is ususally rotating at the time of contact. Upon impact the LOC vehicle's 
counter-clockwise rotation causes its front end to the pulled to the left and thus reducing 
the extent of intrusion into the occupant space, and thus the driver of the LOC vehicle 
generally does better from an injury standpoint than the innocent driver who has 
attempted to avoid the collision. This is the irony of it all. Because these innocent drivers 
(Holptrop) steer to the right, and because of the counter-clockwise rotation of the LOC 
vehicle, the front end of the LOC penetrates into the left side of the innocent driver's 
vehicle and we often see massive intrusion into the driver's space of that innocent 
driver. Often that innocent driver sustains fatal injuries. Let me digress for a moment 
and mention that none of the Federal governments who regulate safety standards seem 
to understand this, or at least they may be aware of the occurrence but are very slow to 
deal with the problem. Federal agencies continue to drive vehicles full-front into rigid 
barriers to test their crashworthiness without understanding (apparently) that real-life 
collisions do not happen that way. Context, Context, this is what is important. Yes, I 
understand the rationale of simplifying the compliance test and so on, but this has been 
going on for many years and it should be high time that federal agencies looked at injury 
causation by grouping collisions into typical, real-life scenarios. The approach has been 
to ignore the context and treat all head-on collisions as if they were all the same while 
they are not. But by grouping these collisions according to their context we can 
understand what are the major factors and do a better job of selecting countermeasures 
that deal specifically with that specific type of head-on collision. Anyway, back to my 
discussion... 

In the present collision you might be puzzled in that it was Mr. Dyer that passed away 
while Mr. Holptrop survived and my discussion would suggest it should have been the 
other way around. Well, not all things are equal in this case. For example, Dyer was 
reportedly 84 years old and that factors into his frailty and ability to withstand the 
impact. And there are many other factors. 

Sometimes we do not need to look at the vehicles to confirm how the collision 
transpired. Sometimes a look at the pieces of the debris left on the roadside is all that is 
needed. For example in the present case, the right front head-light assemblies of both 
vehicles were left on the roadside, essentially fully intact. That would not be surprising if 



I already indicated that it was the left portions of the front ends of the vehicles that likely 
sustained the direct damage. As a result of the distortions caused by that direct contact 
it is quite likely that the right head-light assemblies would become separated from each 
vehicle and be deposited somewhere past the POI and in the general pre-crash 
directions of the vehicles. And yes, this is what appears to have occurred. The Ford 
headlight assembly was located on the south roadside east of the POI while the Toyota 
headlight assembly was located on the south roadside to the west of the POI. Yes, the 
emergency personnel, tow truck operator or any bystander could have simply picked up 
these pieces and tossed them where they were found. But that is generally not the 
case. 

As an educational exercise we can look that the various bulbs in the head-light 
assemblies of both vehicles to explore how we might determine whether any of them 
were on or off, etc. So, the photo below shows you the right front headlight assembly of 
the Ford as it was found at the site. 

 



The photo below shows the backside of the assembly and we can see that one of the 
anchorages of a bulb appears to have been pulled out - perhaps even by a previous 
investigator. 

 

But wait, when shaking the assembly we can hear something rattling inside. 

 



 We look through the access hole and we can see the bulb lying loosely as shown in the 
photo below. 

 

A little jiggling of the assembly and the bulb falls out through the access hole and we 
can study it more closely as shown below. 



 

If you are not familiar with looking at bulbs you may not recognize that the tightly coiled 
"wire" is the filament that illuminates when a bulb is on. An artifact of being illuminated is 
that this filament becomes pliable and when an impact occurs that softness causes the 
tight coils to deform, often into a random shape, something that looks like spagetti. Of 
course less drastic deformation might mean that the deformation of the filament could 
be much less and sometimes it could be very minimal. In the present photo (above) you 
should recognize that the filament has maintained its tightly coiled appearance but a 
portion has been fractured off and is lying at the bottom of the glass casing. This 
condition is what investigators refer to as "cold shock", meaning that the bulb has likely 
sustained a significant force while it was cold (i.e. not illuminated) and therefore it has 
broken in a brittle fashion. 

Now we can look at the other bulb in the Ford headlight assembly and we can see 
something more interesting as shown in the photo below. 



 

You can see that the glass of the bulb has been smoked or fogged up in a concentrated 
fashion and if you can look past the glass to the filament you should be able to see 
some deformation of the tight coils. This is generally the extent to which these types of 
bulbs will deform in a "hot shock" condition. Below is another view of the same bulb and 
this provides a better view of the deformation of the coils in the filament. This is a pretty 
good indicator that this bulb was illuminated at the time that it sustained its shock that 
deformed the filament. 



 



We can also look at the filaments of the right headlight assembly of the Toyota which is 
pictured below. 

 

 

 

 

 

 

 

 

 



The backside of this assembly is shown below. 

 

We can first look at the bulb that is furthest to the right in the above photo and this bulb 
is shown being removed in the photo below. 

 



And the photo below shows a close-up view of that bulb: 

 

Again, very similar to that of the Ford bulb. You should be able to see that the filament 
has fractured into several pieces and the coils of the filament have not been deformed - 
an indication of cold shock and therefore the bulb filament was not illuminated at the 
time that it sustained the fractures. 

Next we look at the bulb that was to the left in backside view of the assembly. 

 

 

 

 

 



 The bulb is shown being removed from its anchorage in the photo below. 

 

 

 

 

 

 

 

 

 


