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ET-Plus Terminal Impacts - Evaluation of Their In-
Service Performance  

Posting Date: 12-Mar-2016 
 

While many official agencies have the capability of informing the public of the safety 
performance of roadside barriers only Gorski Consulting, without official funding or 
cooperation, continues to provide that service. 

It has been over 1 1/2 years since Gorski Consulting was made aware of certain 
concerns regarding the safe functioning of ET-Plus guardrail terminals manufactured by 
Trinity Highway Products of Dallas Texas. Through various news media, primarily in the 
U.S., we came to understand that there was the possibility that these ET-Plus terminals 
may be jamming when struck by a wayward vehicle. Instead of jamming they are 
supposed to allow the length of a guardrail to pass through the terminal and deform 
such that the collision energy is dissipated in a controlled manner. 

Upon hearing of these potential problems Gorski Consulting set out in the fall of 2014 to 
conduct surveys of the condition of such installations in south-western Ontario. The 
results of these surveys were presented in articles that were uploaded to the Articles 
page of the Gorski Consulting website. Subsequently Gorski Consulting has also begun 
examinations of ET-Plus terminals that were damaged from impacts and this 
information is also being posted on the Gorski Consulting website. 

Generally, there has been an air of secrecy and misinformation provided by most official 
agencies such that a proper, independent evaluation of the performance of the ET-Plus 
is not available. Without the proper cooperation of authorities Gorski Consulting has 
taken the initiative to conduct investigations and inquiries within the limits of our 
capabilities given the fact that in many instances the sites of collisions with these 
barriers are kept away from the public's view. Thus Gorski Consulting has no way of 
examining the full evidence of the damaged terminals, the damaged vehicles and the 
injuries caused to those involved in the impacts. The best that can be done is to study 
terminals before they were impacted and then examine them after an impact and before 
the evidence of that impact is removed by roadway maintenance personnel. The 
present article is a report on six ET-Plus terminal impacts that did not receive a detailed 
examination prior to the incident. The performance of a SKT terminal is also examined. 

Incident #1: North Side of Westbound Lanes Highway 401, At Exeter Road Exit 

The terminal in question is located on the north side of Highway 401 just east of the exit 
lane to Exeter Road. Figure 1 shows the general area of the westbound lanes of 
Highway 401 at the point where the exit lane for Exeter Road begins to form. This photo 
was taken on February 9, 2015 or approximately one year prior to the impact.  
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Figure 1: View, looking west along the westbound lanes of Highway 401 at the point where the exit lane to Exeter Road 
begins to be formed. This photo was taken on February 9, 2015. The terminal in question is located in the small gap between 
the two exiting passenger cars. 

In Figure 1 the ET-Plus terminal is located in the small gap between the two exiting 
passenger cars. Obviously this is not a good view of the terminal however it is the best 
that was available from the Gorski Consulting records. 

Better views are available from Google Maps. Figure 2 shows a view, looking north 
toward the subject ET-Plus terminal. Unfortunately this is no information regarding when 
this Google Maps image was taken. Figures 3 and 4 are two other Google Maps views 
of the ET-Plus terminal. 

Overall there appears to be nothing unusual about the installation shown in the above 

figures. The head and channel appear to be at approximately the same horizontal angle 

as the rail and there does not appear to be any pre-existing damage. 

The terminal was subsequently examined on March 5, 2016 after it was observed that it 

sustained an impact a few days prior. Figure 5 shows the general conditions found at 

the terminal on that date. 

Figure 6 shows a roadside view of the terminal and there is an obvious dent to the top 

of the rail. Figures 7 and 8 provide closer views of that dent. 

Figures 9, 10 and 11 show a ditch-side view of the terminal and the dent in the top of 

the rail. 

 



Page 3 of 56 
 

 

Figure 2: Google Maps view of the subject ET-Plus terminal 

 

Figure 3: Google Maps view of ET-Plus terminal. 
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Figure 4: Google Maps view of the ET-Plus terminal. 

 

Figure 5: View of ET-Plus terminal as observed on March 5, 2016 after it has sustained an impact. 
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Figure 6: Roadside view of the impacted terminal. 

 

Figure 7: Closer view of the dent at the top of the rail. 
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Figure 8: Close-up view of the dent at the top of the rail. 

 

Figure 9: Ditch side view of the terminal. 
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Figure 10: Closer, ditch side view of the dent in the top of the rail. 

 

Figure 11: Close-up, ditch-side view of the dent in the top of the rail. 
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The finding of the dent in the top of the rail is important. In order to function properly the 

rail needs terminal needs to ride along the rail as it is pushed by the impacting vehicle. 

As the terminal and its channel move, the rail is "squeezed" through the narrow opening 

in the terminal and it is deformed into a flat and curled string. This deformation is what 

dissipates the energy of impact. Thus it is important that the terminal ride smoothly over 

the rail and not become jammed. However, when a dent or other deformation exists in 

the rail there is the potential that the rail will not pass through the opening as designed 

and become jammed. Jamming of the rail within the terminal was one of the concerns 

expressed by Mr. Joshua Harmon in his civil suit against Trinity Highway Products 

although the mechanisms discussed there may not be the same as what is discussed 

here. Whatever mechanism is involved, jamming of the terminal on the rail and 

preventing its motion is an undesirable result, so we must be concerned when we see 

this deformation of the rail before it enters through the terminal. 

The figures above indicate that, although there is impact damage to the system it is 

obvious that this impact was of a low severity. For example, Figure 12 shows a view of 

the terminal at the location where the end of the rail begins to be squeezed through the 

narrow opening. It can be seen that a very short length of the rail has already passed 

through the opening and this visible portion of the rail has already been flattened in the 

process. 

There are several ways that we could estimate the extent of the terminal's movement on 

the rail. One way is to simply measure the length of the rail this is visible protruding from 

the opening in the terminal. However it may not be know precisely where the end of the 

rail was located within the terminal before the impact occurred. Although we do not 

need to be precise in this knowledge a better method might be needed in instances 

where there is very little movement and very little rail has passed through the terminal. 

A method used by Gorski Consulting is to compare the terminal's pre-impact position 

with respect to a reference distance along the rail. A method used by Gorski Consulting 

during our surveys is shown in Figures 13 and 14. Here we use the rear edge of the 

vertical column of the channel as a "zero" and we measure over to the rear end of the 

cable anchor. This measurement  typically yields a distance of 36 to 37 inches (92 

centimetres). 

Figures 15 and 16 show the reference measurement being taken on the damaged 

terminal. The damaged measurement of about 20 inches indicates that the terminal has 

moved along the rail about 16 to 17 inches and this provides a general indication of the 

severity of the impact and the amount of energy that was dissipated. 
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Figure 12: View of the short length of rail that has been squeezed through the opening of the terminal. 
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Figure 13: View of method of referencing the position of the terminal with respect to the rail. This view was taken on 
October 8, 2014 on Wonderland Road in London. 

 

Figure 14: The measurement to the rear end of the cable anchor provides a typical length of about 36 to 37 inches. 
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Figure 15: View of reference measurement being taken on the damaged ET-Plus. 

 

Figure 16: The reference measurement shows a distance of 20 inches thus the terminal has moved along the rail about 16 to 
17 inches. 

 



Page 12 of 56 
 

Thus, the above analysis has confirmed that the impact to the terminal was of a low 

severity. There is reason to be concerned why we have such a large dent on the top 

edge of the rail in such a low-severity impact.  Figure 17 shows a measurement being 

taken of the vertical gap within the channel and the extent to which the top of rail had 

been bent down. 

 

Figure 17: Measurement of the extent to which the rail has been deformed by the impact of the rear edge of the terminal's 
channel. 
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It has been previously discussed that the source of this dent is from the back edge of 

the channel of the terminal. Gorski Consulting has now documented several instances 

where it is clear that the back edge of the channel is forced downward shortly after the 

terminal head has been struck. It has also been observed that, in a large percentage of 

installations, the terminal head and channel are not at the same horizontal angle as the 

rail. That is, the terminal head (plate) is rotated downward while the back of the channel 

is rotated upward. The obvious concern is that when the plate is struck it is forced to 

rotate and this causes the rear of the channel to slam down onto the top edge of the rail. 

This causes the deformation to the rail's top edge. When the rail becomes deformed 

before it enters the narrow channel in the terminal it may not pass through that channel 

as designed and it may become jammed. 

 

Incident #2: South-East Side of Stone Road North-East of Airport Rd, Niagara 

This ET-Plus installation was examined on March 7, 2016. There were no photographs 

available of its pre-crash condition. A search on Google Maps provided the views shown 

in Figures 18, 19 and 20. 

 

Figure 18: Google Maps view of Stone Road looking toward Niagara-on-the-Lake. The ET-Plus terminal in the foreground is 
located just north-east of Airport Road. 
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Figure 19: Google Maps view of the undamaged ET-Plus terminal. The precise date of the Google imagery is unknown. 

 

Figure 20: Google Maps view of undamaged ET-Plus terminal. 
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Figure 21 shows a view of the damaged installation that was observed on March 7, 

2016. It will be demonstrated in the following figures that this system performed in an 

ideal manner as almost all of the kinetic energy of the impact was taken up by the 

passage of the rail through the terminal and there was minimal energy dissipated in the 

buckling and collapse of the rail and anchor posts beyond the resting location of the 

terminal. 

 

Figure 21: View of the damaged ET-Plus terminal on Stone Road in Niagara documented on March 7, 2016. 
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Figure 22 shows how the rail passed through the terminal and was extruded out of its 

opening forming a flattened, curled ribbon. Note that the remaining rail that did not pass 

through the terminal is straight and undamaged. 

 

Figure 22: View of the flattened and curled ribbon of rail that was squeezed through the terminal while the remainder of the 
system is essentially undamaged. This is a classic example of how the system should perform when functioning properly. 
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The road side view of the terminal and rail shown in Figure 23 also confirms that there is 

essentially not damage to the system except where the rail passed through the terminal. 

 

Figure 23: Road side view of the ET-Plus terminal indicating that there is not additional damage to the system except for the 
flattening and curling of the rail as it passed through the terminal. 

Note in the above figures that there is no evidence of any buckling of the rail in the 
portion that had not passed through the terminal. This is precisely what should occur if 
the system is to function properly. Yet, there have been occasions at other installations, 
involving less severe impacts, where the buckling of the rail has occurred resulting in a 
chaotic dissipation of energy in a manner that could endanger the occupants of a 
striking vehicle. 

 

Incident #3: South Side of Eastbound Lanes of Highway 403 West of Alberton 
Road, Regional Municipality of Hamilton 

This installation of a ET-Plus terminal was examined on March 8, 2016. There were no 
photos available to document its pre-crash condition. A review of Google Maps showed 
that the terminal was already damaged therefore the impact likely occurred several 
months or even several years prior to our inspection. 

Figure 24 shows the damaged installation at the time of our examination on March 8, 
2016. 
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Figure 24: View, looking east, along the south side of Highway 403, west of Alberton Road, at the damaged ET-Plus 
installation. 

 

Figure 25: Road side view of damaged ET-Plus installation. 
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The road side view in Figure 25 shows an obvious problem as terminal does not appear 
to have moved along the rail for any significant distance yet there is an obvious 
deformation to the top of the rail where the rear edge of the channel presses down onto 
it. Figure 26 shows a closer view of the area of compression. 

 

Figure 26: Closer view of the rear edge of the channel of the ET-Plus terminal where it has struck downward onto the top of 
the rail and caused an obvious deformation. 

Figure 27 provides a closer view of the area where the rear edge of the channel struck 
the top of the rail. Clearly this view demonstrates how the rear edge of the rail came 
down onto the top of the rail and deformed it. The rail then moved a slight distance 
further we can see that the maximum deformation of the rail is just slightly forward of the 
channel's rear edge. This provides an indication of the timing of the impact as the 
terminal moved along the rail during the impact. 

In Figure 27 we can see the obvious scrapes on the top of the rail that confirm that there 
is no other object that was capable of producing these scrapes except the noted rear 
edge of the channel. 
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Figure 27: View of the deformation to the top of the rail where the rear edge of the channel came down onto it. 

This mechanism is also apparent when looking at the damaged installation from the 
ditch side view shown in Figures 28 and 29. 

Figure 30 shows how the terminal has already rotated toward the ditch with respect to 
the straight length of the rail. If the terminal had been struck at a higher severity it would 
be expected that the terminal would continue that rotation and the rail would buckle at 
the location of the rear edge of the channel rather than allowing the terminal to move 
along it and designed. The system, as it presently stands, is unlikely to perform properly 
because of this reason and also because of the large deformation in the top of the rail. 

There are a number of installations like this that have sustained minor impacts and have 
been left unrepaired. Someone responsible for the maintenance of these systems has 
determined that the damaged installation is safe to remain as it is. However, clearly, this 
is not the case. While some minor damage can be tolerated it is clear that the person 
who allowed this damaged installation to remain unrepaired has created a situation 
where an occupant of a striking vehicle could sustain unnecessary harm. 
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Figure 28: Ditch side view of the damaged ET-Plus installation. 

 

Figure 29: Closer view of the rear edge of the channel where is has impacted the top of the rail. 
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Figure 30: View showing how the terminal has rotated toward the ditch and the rail would likely have buckled if the impact 
was of a higher severity. 
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Incident #4: Median Side of Southbound Lanes of Red Hill Valley Parkway Just 
North of the King Street Overpass, City of Hamilton 

Google Maps views of the ET Plus terminal at this location is shown in Figures 31 and 
32. Again, there is no information about the date of the Google imagery however it 
shows the terminal installation in its undamaged condition. 

 

Figure 31: Google Maps view of the undamaged ET-Plus terminal on Red Hill Valley Parkway just north of the King Street 
overpass in the City of Hamilton. 

 

Figure 32: Google Maps view of the undamaged ET-Plus terminal  on Red Hill Valley Parkway. 
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The point of concern with this installation is that the terminal is at a significantly different 
horizontal angle than the rail. This difference in angle is particularly evident in the side 
view of Figure 32. Note that the head of the terminal is rotated down while the rear edge 
of the channel is rotated up. This is the type of installation that has been observed at 
many installations. The concern is whether this orientation causes the rear edge of the 
top of the channel to rotate downward during an impact causing a downward 
deformation to occur to the top of the rail. 

Figure 33 shows the damaged installation at the time of its examination on March 8, 
2016. 

 

Figure 33: View of the damaged ET-Plus installation during its examination on March 8, 2016. 

It should be obvious from the above figure that the terminal has not performed as it 
should. There is no evidence of any of the rail that should have been squeezed through 
the head yet the head and channel are at a significant angle to the length of the rail. 
There is an obvious buckling of the rail at the back of the channel.  

The problem is further exemplified in the views shown in Figures 34 and 35. 
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Figure 34: Side view showing how the terminal and channel have been displaced by the impact. 

 

Figure 35: View of the obvious buckling of the rail at the rear edge of the channel. 
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Figures 36 and 37 show that a short length of the rail has been squeezed through the 
terminal head. 

 

Figure 36: View of the short length of rail that has been squeezed through the terminal head. 

 

Figure 37: View of the short length of rail that has been squeezed through the terminal head. 
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Yet the view in Figure 38 clearly shows the extent to which the rail has buckled and that 
terminal and its channel have been displaced to the side. If the collision had been any 
more severe it is clear that no additional length of rail would be squeeze through the 
head and the rail would continue to buckle. In previous incidents it has been shown that 
rail will fold over onto itself and produce the reinforced spear that has pierced in the 
occupant space of a striking vehicle. 

 

Figure 38: View of the extent to which the terminal and its channel have been displaced thus preventing any of the rail from 
passing through the head as it was designed. 

This result can be compared to the properly functioning ET-Plus terminal on Stone 
Road in Niagara in Incident #2. The severity of the impact in the Stone Road incident 
was substantially greater and there was a long length of rail that passed through the 
head without any buckling of the rail. There is a stark contrast with the present incident 
where there has been minimal passage of the rail through the head yet we see a major 
buckling of the rail. It is particularly important to recognize that the buckling has 
occurred at the specific location of the rear edge of the channel since this is where 
buckling has also occurred in other instances of impact damage. 
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Incident #5: Southbound Lanes of Red Hill Valley Parkway at Greenhill Avenue, 
City of Hamilton 

A review of Google Maps imagery showed that the ET-Plus terminal at this location had 
already sustained the damage that was observed during its examination by Gorski 
Consulting on March 8, 2016. Thus it is likely that the impact to this installation was 
rather dated though it cannot be said whether the impact occurred only a few months 
before the examination or perhaps a year or two before. Figure 39 shows a view of the 
damaged installation on March 8, 2016. 

 

Figure 39: View, looking south, along the east side of the Red Hill Valley Parkway showing the damaged ET-Plus terminal 
during it examination on March 8, 2016. 
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Figures 40, 41 and 42 show the installation from the road side view. 

 

Figure 40: Road side view of the damaged ET-Plus installation. 

 

Figure 41: Road side view of the damaged ET-Plus installation. 
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Figure 42: Road side view of the head portion of the damaged ET-Plus installation. 

Figures 43, 44 and 45 show views of the installation from the ditch side view. 

What should be apparent from all these views is that this installation sustained a 
moderate severity impact that caused a short length of rail to be squeezed through the 
head of the terminal. It should also be obvious that, once again, the rear edge of the 
channel impacted the top edge of the rail and deformed it at a location where the rail 
had not yet had a chance to pass through the terminal head. If the impact had been 
more severe it would be questionable whether the deformed rail would pass through the 
head unimpeded or whether it would become jammed in the narrow opening. 

The severity of the impact at this installation would appear to be slightly greater than at 
either of the other two installations where it was observed that minor impacts resulted in 
deformations to the top of the rail. For example, in Incident #1, on Highway 401 at 
Exeter Road, there was a substantial dent in the top of the rail with a movement of the 
terminal of only about 16 to 17 inches. Similarly, in Incident #3, on Highway 403 at 
Alberton Road, there was a major dent in the top of the rail with only a minimal passage 
of the rail through the terminal head. The length of rail extruded through the terminal 
head in the present collision is obviously slightly more that either to these two examples 
but not by a large margin. 
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Figure 43: Ditch side view of the ET-Plus installation showing that as short length of the rail had been squeezed through the 
terminal head. 

 

Figure 44: Ditch side view of the installation showing that there is an obvious deformation to the top of the rail which is 
often associated with the impact of the rear edge of the terminal channel. 



Page 32 of 56 
 

 

Figure 45: view of a measurement being taken to document the extent of the vertical deformation in the rail likely caused by 
the impact of the rear edge of the terminal channel. 

Another way of documenting the extent of the terminal's motion along the rail is to place 
the zero end of a measurement tape at the point in the terminal where the rail exits the 
narrow access hole, and bend the tape along the shape of the curled railed as shown in 
Figures 46, 47 and 48. 

As shown in the figures, the distance of rail that was measured from the point where it 
exited the narrow access hole of the terminal was about 31 inches. The extent of that 
precise might be sufficient. Yet, it cannot be determined where the end of the rail was 
located inside the terminal when the impact occurred.  

Therefore, it would seem that a more precise method of approach in determining the 
severity of such an impact is to use a method similar to what was shown in Incident #1. 
In that method, a external measurement of the position of the terminal with respect to 
the rail was made (36 to 37 inches) and then that distance was compared to those 
same landmarks in the damaged unit. Regardless, unless there is an obvious need to 
be precise in the extent of the terminal's motion, just broad measurements can suffice in 
illustrating that a system should not have failed in the general range of impact severity 
that was documented. 
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Figure 46: View of investigators inserting the "zero" end of a measurement tape into the access hole of the terminal to 
measure the distance of the rail that was squeezed through the terminal. 

 

Figure 47: View of investigators wrapping the measurement tape around the curled and flattened portion of the rail to 
determine the length of rail that was extruded through the terminal head. 
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Figure 48: After wrapping the measurement tape around the curved surface of the extruded rail it was determined that  
about 31 inches of the flattened rail was exposed. 

 

Incident #6: Median of Red Hill Valley Parkway at Greenhill Avenue, City of 
Hamilton 

Damage caused  the ET-Plus at this location was minimal. Figures 49 and 50 are 
Google Maps views of the terminal prior to its damage. These views suggest that the 
terminal was at an unusual angle with respect to what has been previously observed at 
such installations. Whereas, normally, the head of the terminal is often rotated 
downward and the rear of the channel is lifted upwards, the present case the terminal is 
rotated in the opposite: head upwards and rear of channel downwards. This is 
particularly evident in the close-up view of Figure 50. 

 

 

 

 



Page 35 of 56 
 

 

Figure 49: Google Maps view of ET-Plus terminal in the median of the Red Hill Valley Parkway near Greenhill Avenue. 

 

Figure 50: Close-up, side view of the terminal showing that it is at an uncommon with the head lifted and the rear of the 
channel rotated downward. 
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Figures 51 and 52 show the terminal in its damaged state when it was examined on 
March 8, 2016. 

 

Figure 51: Damaged status of the ET-Plus terminal on March 8, 2016. 

 

Figure 52: Damaged status of the terminal on March 8, 2016. 
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Figure 53 shows that there is minimal evidence of any deformation to the top of the rail. 
Figure 54 shows that there was a small length of rail that passed through the terminal. 

 

Figure 53: View of no obvious deformation to the top of the rail. 

 

Figure 54: View showing that only a small length of rail passed through the terminal. 
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Using the technique of wrapping a measurement tape around the curve of the flattened 
rail, Figures 55 and 56 show that the length of rail that passed through the terminal was 
approximately 20 inches. 

 

Figure 55: View showing the technique of measuring the length of rail that passed through the terminal. 

 

Figure 56: View showing that the end of the rail is at 20 inches on the measurement tape. 



Page 39 of 56 
 

These results suggest that when the head of the terminal is not in a downward position 
prior to impact it is possible that the impact of the top of the rail is not made by the rear 
of the channel and this may reduce the possibility that the rail might jam in the terminal 
during an impact. With the small number of observations this cannot be said with any 
great certainty. However it is an interesting possibility that others with the resources to 
conduct larger numbers of examinations could pursue. To date official entities such as 
road maintenance personnel, government transportation agencies, police, insurers and 
others with the resources to carry out and publicly report on such investigations have 
not done so. 

Yet, it is obvious in southern Ontario that many municipalities and the Province of 
Ontario have stopped installing the ET-Plus terminals manufactured by Trinity Highway 
Products, even though these same entities claim that they have not found a problem in 
their functioning. Instead a new terminal, called an "SKT", manufactured by Road 
Systems Incorporated, of Big Spring, Texas, has been seen in many new installations. 
There is no public information whether these new terminals are safer than the ET-Plus. 

As a final evaluation, Gorski Consulting has examined such a SKT terminal that 
sustained impact damage and this will be the final focus of this article. 

 

Incident #7: Impact of SKT terminal on Red Hill Valley Parkway at King St, City of 
Hamilton 

Exploration of Google Maps revealed that an ET-Plus terminal had been located at this 
site some time prior to it being changed to an SKT terminal. Figures 57, 58 and 59 
shows views of the ET-Plus terminal. Normally such a change in terminals is made after 
the terminal has been damaged by impact. What is enlightening however is that impacts 
to such installations can be noted whenever the rail near the terminal is bright and 
shiny, indicating that the rail is new. When we look at the figures in the Google imagery 
we can see some bright and shiny rail near the ET-Plus terminal. This indicates that the 
there had been a previous impact to the installation. So, to make it clear, the evidence 
indicates that there had been an impact here and that a new ET-Plus terminal was 
installed which is what is shown in the Google imagery. Then, based on the 
examinations by Gorski Consulting on March 8, 2016, a new SKT terminal was installed 
meaning that there was at least one more impact to the installation after what is shown 
in the Google imagery. 

It can be noted that the ET-Plus terminal in the Google imagery is angled in the 
common fashion where the head is rotated downward and the rear of the channel is 
lifted upward. So this is the orientation that has caused previous concern. There was an 
impact to this installation however there is no information regarding how that system 
performed because it was replaced by the SKT installation. 
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Figure 57: Southward view of the original ET-Plus installation at the southbound lanes of the Red Hill Valley Parkway at the 
King Street overpass. 

 

Figure 58: Side view of the ET-Plus installation showing the bright and shiny rail indicating there had been a recent impact 
and replacement at terminal. 
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Figure 59: Google Maps view of the ET-Plus installation and the curve of the southbound lanes leading up the terminal. 

On March 8, 2016, Gorski Consulting examined this location and found an SKT terminal 
that sustained impact damage, as shown in Figure 60. 

 

Figure 60: View of damaged SKT installation observed on March 8, 2016. 
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 Figures 61 through 74 provide further views of the damaged system. 

 

Figure 61: View looking south of damaged SKT installation. 

 

Figure 62: View of extent of rail that was squeezed through the terminal. 



Page 43 of 56 
 

 

Figure 63: View, looking west, as the damaged SKT installation. 

 

Figure 64: View, looking west, at the damaged SKT installation. 
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Figure 65: View of the bright and shiny new portion of the rail that was installed after a previous, impact of the system. 

 

Figure 66: View of the rail whose buckling is not located at the rear of the channel, unlike the typical behaviour of the ET-Plus 
system. 



Page 45 of 56 
 

 

Figure 67: Top view of the SKT system showing the length of rail that has been squeezed through it. 

 

Figure 68: Side view of the length of rail that was squeezed through the terminal. 
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Figure 69: View of the typical Road Safety Inc plate that is attached to SKT terminals. 

 

Figure 70: View of investigator using a measurement tape to follow the contours of the deformed rail to establish the length 
of rail that was squeezed through the terminal. 
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Figure 71: View showing that the zero end of the measurement tape is placed at the approximate location where the rail 
exited the terminal. 

 

Figure 72: View of the measurement being taken along the deformed rail to the first anchorage bolt for the anchorage cable. 
This distance is approximately 35 inches. 
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Figure 73: View, looking north, at the buckling of the rail. 

 

Figure 74: View, looking north, showing the extent of the buckling of the rail. 
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The SKT terminal is vastly different in its dimensions when compared to the ET-Plus. As 
an example, its interior space in which the rail is transformed from its original shape is 
much larger. Figure 75 shows an example of a newly erected SKT located on Egerton 
Road in London, Ontario. The front face of the head is square rather than the vertical 
rectangle of the ET-Plus. 

 

Figure 75: View of a newly-erected, undamaged SKT terminal installed on Egerton Road in London, Ontario. 

The ditch side view of the terminal shown in Figure 76 shows that the exit chute for the 
deformed rail is not smoothly curved like that of the ET-Plus. The SKT chute contains 
small gradations in the change in angle of the chute, as shown in the detailed view of 
Figure 77.  This is why we see in Figure 67 that the extruded rail takes the form of short 
jagged curves as opposed to the smooth curl of the rail exiting the ET-Plus terminal. 

Inside the SKT terminal there is substantially more room, as shown in Figure 78, where 
it is possible to look inside and actually see the end of the rail resting inside. 

The width of the channel at its rear edge is about 6.5 inches wide versus the much 
narrower 4 inches of the ET-Plus. 
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Figure 76: Ditch-side view of the SKT terminal on Egerton Road in London, Ontario. 

 

Figure 77: View of the discrete changes in angle of the wall of the chute within the SKT terminal. 
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Figure 78: View of the wider space inside the SKT terminal where it is possible to see the end of the rail. 

 

Figure 79: View of the wider end of the channel of the SKT terminal. 
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Overall, the SKT terminal has some resemblance to the older ET-2000 terminal that 
was manufactured by Trinity Highway Products before it introduced the newer ET-Plus. 

There is essentially no public information regarding the in-service performance of the 
SKT terminal versus that of the ET-Plus. It is safe to say that there has also been very 
scant information about the in-service performance of the ET-Plus. Gorski Consulting 
appears to be the only entity in the public domain that examines these systems in the 
field and makes the results of its examinations available to the public. 

The results of these field examinations continue to produce concerns regarding the ET-
Plus. There are instances documented in the present article where, in slow severity 
impacts the terminal fails to ride along the rail but appears to become deflected to one 
side resulting in the buckling of the rail at the rear edge of the channel. The concern is 
that in higher severity impacts no additional length of rail will be squeezed through the 
terminal and the remaining energy will be dissipated by the chaotic buckling of the rail. 
In such higher severities it cannot be predicted how this buckling will take place.  

In many instances the rail folds over itself to form a reinforced spear that can potentially 
penetrate an impacting vehicle. This result was demonstrated in the one of the re-tests 
of the ET-Plus at the South West Research Institute as shown in Figures 80 through 86. 

In Figures 80 and 81 we see a small Geo Metro making initial contact with the terminal 
and then in Figure 82 we see that, after a substantial distance of travel a considerable 
length of the rail has been extruded through the terminal in a curled state.  

 

Figure 80: Example of the compliance test set-up taken from the South West Research Institute's (Texas) re-testing of the ET-
Plus in early 2015. 
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Figure 81: View of Geo Metro making initial contact with the ET-Plus head. 

 

Figure 82: View of the Metro after it has travelled a considerable distance and has caused a considerable amount of rail to be 
extruded through the terminal head. 
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Figures 83 through 86 show the results of the compliance test as the Geo Metro rotates 
and the rail begins to buckle. Here we see that the rail forms a spear that penetrates the 
driver's side door and enters into the driver's seating space. This is an obvious injury 
producing consequence whose consequences to a live driver in a real-life collision could 
be potentially fatal if the wrong set of factors are assembled.  

 

Figure 83:The rail begins to buckle the Metro rotates. 

 

Figure 84: The rail continues to buckle as the Metro continues to rotate. 
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Figure 85: The rail doubles over just behind the terminal forming a spear that penetrates into the driver's door. 

 

Figure 86: As the Metro continues to rotate the rail forms a spear that penetrates the driver's interior. 
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Results from field examinations have also raised concerns regarding the manner in 
which the rear edge of the channel of the ET-Plus often makes a violent vertical impact 
with the top edge of the rail causing the top edge of the rail to become deformed before 
it enters the terminal. In the very narrow confines the ET-Plus head, a deformed rail 
may not pass through it in the manner it was designed and the rail could jam within the 
terminal. 

Gorski Consulting continues to express the opinion that, for the safety of the general 
public, it is essential that corrections be made regarding how road safety data is 
collected and analysed. Those experts who claim to be independent but have a vested 
interest in providing a biased analysis must be removed from the process. When an 
impact of a roadside structure occurs it must be properly documented and that 
information must be made available to the public so that the hiding of safety problems 
by persons and agencies that have a vested interest is minimized. 

 

 

 

Gorski Consulting 
London, Ontario, Canada 

Copyright © Gorski Consulting, 
All rights reserved  


