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Underride Research 
Presentation to NHTSA

Including reports from a
Side Guard Task Force Meeting

YouTube video of meeting

Spring 2021

https://annaleahmary.com/2021/03/engineers-trucking-industry-victim-advocates-collaborate-at-side-guard-task-force/
https://youtu.be/0XlS7y06blE?t=6392
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On July 10, 2014, 
NHTSA responded
to part of the 
petition – for 
improved rear 
protection on 
trailers and for 
single unit trucks.

https://www.fmcsa.dot.gov/regulations/rulemaking/2014-16018
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The 
Proposed 
Rule for Rear 
Impact 
Guards on 
trailers was 
issued on 
December 
16, 2015. A 
Final Rule 
has not yet 
been issued.
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On July 23, 2015, NHTSA 
issued an ANPRM for Rear 
Underride Protection on 
Single Unit Trucks.

The Fall 2020 Regulatory 
Agenda includes this Rule 
– indicating that it is to be 
withdrawn because it is 
not cost-justified. But 
there is no actual date of 
withdrawal.

https://www.reginfo.gov/public/do/eAgendaViewRule?pubId=202010&RIN=2127-AL57
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Numerous technical 
studies have been 
completed on side 
underride, however, 
NHTSA still has not 
issued a decision on 
our 2013 and 2014 
petitions for side 
guard rulemaking.
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Despite discussion about the 
need for front underride 
protection by NHTSA in 1969, 
NHTSA still has not issued a 
decision on our 2013 and 2014 
petitions for front underride 
protection rulemaking.

https://annaleahmary.com/2019/09/on-this-day-september-3-in-1969-congress-discussed-underride-how-many-more-people-have-to-die-before-congress-lays-down-the-law/
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A Century of Underride Research, 
Reports, and Recommendations

Underride Guard Patents

https://annaleahmary.com/2017/09/history-of-underride-research-reports-1896-to-2017/
https://annaleahmary.com/2020/01/underride-guard-patents/
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2021-04-06

Protecting Passenger Vehicles 
from Side Underride
with Heavy Trucks,
SAE Technical Paper
presentation

https://www.sae.org/publications/technical-papers/content/2021-01-0288/
https://www.sae.org/publications/technical-papers/content/2021-01-0288/
https://www.youtube.com/watch?v=0XlS7y06blE&t=6392s
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A tractor-trailer, with and without side impact 
underride protection, was impacted by a 
passenger car and SUV under a range of impact 
conditions. Passenger vehicle intrusion metrics 
were calculated to provide an indication of 
relative risk for each impact condition. The 
results can support the development of side 
underride protection recommended practices.
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Petition
to Secretary Buttigieg

for Supplemental
Comprehensive Underride Rulemaking

Petition – February 4, 2021

https://annaleahmary.com/wordpress/wp-content/uploads/2021/02/Petition-to-Secretary-Buttigieg-for-Underride-Rulemaking.pdf
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NTSB has made 
recommendations to 
NHTSA calling for 
FRONT, SIDE, REAR 
underride protection 
for trailers and 
underride protection 
for Single Unit 
Trucks.

OPEN
UNACCEPTABLE
RESPONSES

https://annaleahmary.com/wordpress/wp-content/uploads/2018/07/NTSB-Truck-Underride-Safety-Recommendations-to-NHTSA.pdf
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These petitions would be met by adopting three 
standards, and including Single Unit Trucks rather 
than exempting them:

• IIHS TOUGHGuard Rear Standard
• Consensus Side Guard Standard
• UNECE-93 Front Underride Protection Standard

https://www.iihs.org/topics/large-trucks/truck-underride
https://annaleahmary.com/2021/03/consensus-side-guard-standard/
https://unece.org/fileadmin/DAM/trans/main/wp29/wp29regs/R093e.pdf
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We know from IIHS analysis of
two-vehicle truck crash fatalities:

If in 2015 for example, 301 struck the side of the trailer 

and 292 struck the rear (for a total of 593 side + rear 

deaths) and there were 1,542 total crash deaths with 

tractor trailers, then how do you classify the remaining 

949 deaths? Are they at the FRONT of the truck 

or UNKNOWN location? Almost all of the remainder are 

frontal crashes for the truck. A small number (~40) are 

unknown.

https://www.iihs.org/news/detail/iihs-tests-show-benefits-of-side-underride-guards-for-semitrailers
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How often

does underride 
happen?
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Under-reporting: 
a major problem

23



Under-reporting: 
a major problem
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Joshua Brown Tesla Side Underride Crash

https://annaleahmary.com/2019/09/joshua-brown-tesla-side-underride-crash-coded-as-no-underride-in-fars-data/
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Trooper Dash Cam of Traffic Backup at Crash Scene

https://youtu.be/hCj169erSJk?t=98
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Questions for the Engineers

1. Have there been any operational issues with side guards on the road?
2. Does the use of seatbelts impact survivability when underride and 

deadly Passenger Compartment Intrusion occur? How does that 
impact cost benefit analysis?

3. Speed is a factor in many crashes. What difference would underride 
protection make in these crashes?

4. How does the use of collision avoidance technology change the 
potential for underride to occur?

5. It is well known that underride deaths are undercounted. What does 
your truck crash reconstruction work indicate about the frequency of 
underride deaths?

6. What fuel savings can be expected from the use of side guards?
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While CMVSS No. 223 requirements are intended for mitigating PCI in light vehicle rear 
impacts at speeds less than or equal to 56 km/h (35 mph),64 CMVSS No. 223 rear impact 
guards may not be able to mitigate all fatalities in such crashes because some of the crashes 
may be low overlap (30 percent or less). . .

Also, the guards may not be able to prevent fatalities even if PCI is prevented because some 
fatalities may not be a result of PCI but are due to other circumstances (e.g. unrestrained 
status of occupants, elderly and other vulnerable occupants) which would be unaffected by an 
improved rear impact guard. . .

For the purpose of this analysis, NHTSA assumed that CMVSS No. 223 compliant guards on 
SUTs would be able to prevent about 85% of light vehicle occupant fatalities with PCI in 
impacts into the rear of SUTs at crash speeds less than or equal to 35 mph. However, since only 
30 percent of the target population of light vehicle crashes with PCI into the rear of SUTs are at 
speeds less than or equal to 56 km/h, CMVSS No. 223 compliant guards would only be 
effective for a portion of the target population. Therefore NHTSA estimated an overall 
effectiveness of 25 percent (≈30% × 85%) for CMVSS No. 223 rear impact guards in preventing 
fatalities in light vehicle crashes into the rear of SUTs. 
https://www.govinfo.gov/content/pkg/FR-2015-07-23/pdf/2015-17973.pdf#page=1

https://www.govinfo.gov/content/pkg/FR-2015-07-23/pdf/2015-17973.pdf#page=1
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The 20 percent effectiveness estimate takes into 
consideration that CMVSS No. 223 requirements are 
intended for mitigating PCI in light vehicle rear 
crashes (with greater than 30 percent overlap) at 
speeds less than or equal to 56 km/h (35 mph). It 
also takes into account that some injuries are due to 
circumstances (e.g. unrestrained status of occupants, 
elderly and other vulnerable occupants) which 
would not be affected by an improved rear impact 
guard. https://www.govinfo.gov/content/pkg/FR-2015-07-23/pdf/2015-

17973.pdf#page=1

https://www.govinfo.gov/content/pkg/FR-2015-07-23/pdf/2015-17973.pdf#page=1
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https://www.youtube.com/watch?v=NvSngMqXNnQ
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The Administrator of the National 
Highway Traffic Safety 
Administration should conduct 
additional research on side 
underride guards to better 
understand the overall 
effectiveness and cost associated 
with these guards and, if 
warranted, develop standards for 
their implementation. 
(Recommendation 4)
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DOT noted that NHTSA is conducting a 
review of police accident reports of 
light vehicle crashes into the side of 
trailers in order to (1) estimate the 
number of fatalities from side 
underride crashes and (2) understand 
the effectiveness of side underride 
guards in preventing and mitigating the 
severity of side underride crashes. 
NHTSA then plans to conduct an 
analysis of the impacts of requiring side 
underride guards on trucks and trailers. 
As of March 2021, NHTSA plans to 
complete these analyses by July 2021.
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Is there any information which 
we can provide you with to 
help you with the analysis you 
are working on in response to 
this GAO Recommendation?


