Trinity ET-PLUS Guardrail Terminals - Revelations
From Real-Life Impacts

Posting Date: 30-Mar-2015; Revised Aug 9-15

Considerable publicity has centred around the functioning of the ET-PLUS guardrail
terminal manufactured by Trinity Highway Products (THP) of Dallas Texas. The ET-
PLUS is a piece of roadside hardware that is placed at the end of a guardrail and is
meant to reduce the injury consequences if a vehicle strikes it (See Figures 1 and 2).

<

Figurel: View of a typical EPLUS guardrail terminal located on the eastbound exit ramp from Highway 401 to Highbury
Avenue in London, 6tario.
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Figure2: Side view the EPLUS guardrail terminal showing the plateead)on the right and the channehttached behind it.
The end of theguardrailfits within the channel

The terminal has a large plate (head) which is meant to be struck by a vehicle. A
channel behind the plate is used as a guide within which the end the guardrail is
designed to fit. The impact of the plate causes it to be displaced so that the plate and
channel ride along the guardrail. This is accomplished because the guardrail slides
within the terminal channel and is squeezed into a narrow opening within the head. This
squeezing causes the guardrail to become flattened and then is extruded out the side of
the head. It is this motion, along with the flattening of the guardrail, that results in the
dissipation of the kinetic energy that is introduced into the system as a result of the
vehicle impact. Such dissipation of kinetic energy is a desirable action because it should
lead to a controlled deceleration of the impacting vehicle and consequent reduction of
injury to the vehicle occupants.

Figures 3 and 4 show an example of an ET-PLUS terminal on Dingman Drive in
London, Ontario that was struck and sustained damage. Figure 3 shows a top view
where the end of the flattened guardrail can be seen extruding from the side of the
terminal head. Figure 4 shows the same terminal from a ditch-side view and we can
also see a small portion of the guardrail as it has passed through the head and become
flattened by its squeezing action.
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Figure3: Top view of the EEPLUS terminal showing how a minor impact has caused the head and channel to be displaced
along the guardrail. Consequently the end of the guardrail has been squeezed ouitleeof the head.

Figure4: Ditchrside view of the end of the guardrail as it has been squeezed and deformed from passing through the narrow
opening in the head
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The functioning of the ET-PLUS terminal has been criticized because of reports that the
guardrail becomes jammed within the channel and head rather than passing through in
the manner in which it was designed. The predecessor of the ET-PLUS, the ET-2000,
contained a larger channel opening in the head which, on face value, would be
expected to allow the guardrail to pass through with less chance of jamming. Research
reported in a University of Alabama in Birmingham (UAB) study claimed that the ET-
PLUS had a poorer performance record in real-life impacts than the ET-2000. This
finding was also accompanied by revelations that Trinity Highway Products (THP) had
made these adjustments to the ET-PLUS without informing the U.S. Federal Highway
Administration (FHWA), like it was required. This resulted in a law suit against THP in
which a federal jury found THP liable for defrauding the U.S. federal government. THP
is now in the process of appealing that verdict.

In the interim, the FHWA has also required that the ET-PLUS be re-tested for
compliance to the NCHRP-350 standard which determines whether it can be installed
on roadsides in the U.S. Recent reports indicate that the ET-PLUS passed those re-
tests and much comment has been made in the media that the ET-PLUS would appear
to be of a safe design.

However, a passing grade in several controlled tests, under ideal conditions, cannot be
used to determine how the apparatus will perform in the real world, under less than
ideal conditions. Thus, an obvious requirement should have been that the FHWA also
conduct a survey of the functioning the ET-PLUS in real life conditions. Yet, no such
data has ever been revealed, nor has the FHWA demonstrated that such testing was
ongoing in the years that the ET-PLUS was being installed on North American
highways. The only publicly available study is what was reported by the UAB
researchers, noted above.

At present, there continues to be a lack of information about the performance of ET-
PLUS terminals in real life collisions. In fact, when these terminals have been impacted,
there has been no publicity and the systems are quietly replaced and taken away
without being seen again.

Despite these unusual actions, Gorski Consulting has managed to locate several
instances where the impacted and damaged ET-PLUS terminal has not yet been
replaced and this is the subject of the current article. Three instances of these real-life
impacts will be presented.
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ET-PLUS Impact #1: Eastbound Highway 401 Exit Ramp to Highbury Avenue,
London, Ontario

Figures 5 and 6 below show the site of the impact as eastbound traffic would approach
the area along the exit ramp from Highway 401 to Highbury Avenue in London, Ontario.

Figure5: View looking along the exit ramp toward the impacted ##LUS guardrail terminal.

Figure6: Overall view of the impacted EPlus terminal.
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This evidence was identified on March 24, 2015 and the impact likely occurred within
the previous 24 hours. Judging by the extent of damage, along with other evidence, the
impacting object was likely a large truck. This interpretation is also supported by the
extensive damage to the guardrail system suggesting that a large amount of kinetic
energy was dissipated, as shown in Figure 7.

Figure7: Overall view of damaged EFLUSerminal including a substantial length of guardrail.

In the foreground of Figure 7 one can see the yellow/black hazard marker post that was
located just in front of the face of the terminal plate (head). The original position of the
head would have located very close to the resting position of the hazard marker yet we
see that the head's damaged position is a substantial distance away, confirming that the
system was carried that distance as a result of the post-impact motion of the vehicle.

We have some good evidence about the pre-crash status of this ET-PLUS terminal and
guardrail because this was one of the installations surveyed by Gorski Consulting on
October 14, 2014, or about 5 months before this impact. Figures 1 and 2 above are the
actual photos of this system from October 14th, before it was damaged.

Figure 8 is another view of that installation from October 14, 2014. One concern is that
the horizontal angle of the channel of the ET-PLUS is at a substantially different angle
than the guardrail that is inserted into that channel.

Page6 of 28



Figure8: Note the substantial difference in the horizontal angle of the head and channel of th€ETS versus the angle of
the guardrail.

This is a common occurrence that we have observed in a majority of the installations
that we have surveyed. It is as if the weight of the head of the terminal causes it to lower
over time while raising the rear end of the channel. It is unlikely that this is the manner
in which the system is set-up during the controlled tests that the ET-PLUS passed
during its recent compliance testing. This is why it is important for certifying agencies
such as the U.S. FHWA to conduct studies of the performance of the ET-PLUS in real
life collisions because such differences could affect how the system performs in those
real life collisions.

Figure 9 shows that at the time that the system was inspected on October 14, 2014, the
base of the terminal head was located about 6 inches (15 centimetres) above the gravel
shoulder.

The measurement in Figure 10 confirms the 4-inch width of the channel. What is also
apparent in Figure 10 is the large gap between the top of the channel and the top of
guardrail, which confirms the differing horizontal angles of the two.

Meanwhile Figure 11 shows that the bottom edge of the guardrail is resting on the
bottom edge of the channel.
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