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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


Turning Tragedy 
Into Advocacy
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Coming Together On A Mission 
To Make Truck Crashes More 

Survivable

Turning Tragedy 
Into Advocacy
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https://youtu.be/lrLEKrxy6a0?t=3
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Home as Witness
(shattered families & homes are a heavy cost)
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https://youtu.be/1zv36c3NI7E
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AnnaLeah sewed a tiny bridal dress for her 4 yr. old birthday 

(May 28)—with material scraps from Rebekah's wedding 

dress. AnnaLeah did a wonderful job--so proud of her.

To understand the significance of her accomplishment in 

sewing the tiny bridal dress, you would need to know that 

AnnaLeah was like someone who plays the piano by ear. 

Following instructions to create something was a foreign 
concept to her, but she managed to do so and did it well.
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This time last year...

I didn't have a clue what we were about to face. I was busy getting pearly lace for the hem of Rebekah's wedding dress, practicing making 

cake pops for the reception, helping AnnaLeah update her resume and take it to Books A Million (so proud of her). AnnaLeah and Mary 
both had their dresses picked out to wear at the wedding (going along with Rebekah's royal blue theme).

AnnaLeah had her bedroom all packed up—the boxes of 600+ books stacked in the living room and her bed moved to the first floor 

bedroom (switched with Caleb) in readiness for sharing her room with Susanna who was coming from Texas after graduation and for the 

move to our new house on the Fourth of July. I was so proud of how organized AnnaLeah was and the initiative she had displayed in that 
project.

AnnaLeah had gone on a field trip with Jerry earlier in the spring to see historical sites around Durham. Then, they had gone with Mary to 
a big Used Book Sale at the Durham Public Library; they got me my last gift from them, The Red Balloon.

On April 28, Mary had her first of several public questionings in preparation for her Confirmation. And Mary and I had found the perfect 
white dress for her upcoming Confirmation in June.

We were making plans on the best way to pack everything for the trip--packing as little as possible but being sure to include reading 
material; AnnaLeah had a good supply of books in her bag which she kept close to her in the car--ready to share with Caleb & Mary.

Mary painted her nails; I think they were blue. (The women from Our Redeemer in Augusta noticed Mary's nails when they sat and sang & 
read to her in the hospital.)

And the week before we left, Mary had found the hairstyle which she 

decided to have for the wedding. We tried it out a few days before 
the trip—May 1.



4/30/2021 14



4/30/2021 15
Trooper Dash Cam of Traffic Backup at Crash Scene

https://youtu.be/hCj169erSJk?t=98
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On September 12, 
2013, along with the 
Truck Safety Coalition, I 
met with Secretary 
Foxx and asked for 
comprehensive 
underride rulemaking –
improved rear, side, 
front, and single unit 
trucks.
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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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IIHS tested the Rear Impact Guards of the eight trailer 
manufacturers, which led to the development of stronger 
rear underride protection to meet the TOUGHGuard
Standard.

Some manufacturers offer it as Standard on new trailers and 
some as an Option.

Millions of existing trailers still have Rear Impact Guards 
which meet the 1998  FMVSS Standard but do not have the 
TOUGHGuard level of strength to prevent underride and 
Passenger Compartment Intrusion.
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The difference a well-designed rear underride guard can make

https://www.youtube.com/watch?v=-VucNLZIsIU
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“. . .is also I.I.H.S. certified and 

TOUGHGuard awarded. 

TOUGHGuard awards trailers with 

guards that prevent underride in 

all three of the institute’s rear 

underride tests . . . Utility Implements 

Standard 7’’ Rear Impact Guard on All Trailer Models

https://www.businesswire.com/news/home/20210128005918/en/?fbclid=IwAR3vqHaazhy2MMjEuyDYAz0qks95CDrQcUbYC6-4zBjIT-ptL1_R3kv6EXY
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Sapa Aluminum Extrusions 
(now Hydro)

designed a Rear Impact Guard 
from aluminum,

which they successfully
crash tested at 35 and 40 mph.
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https://youtu.be/lhHPPJZMerI?t=283
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TrailerGuards offers a generic

Rear Impact Guard (RIG) Retrofit 

out of aluminum

which can be installed
on most any model of trailer. 

https://www.trailerguards.com/toughguard-retrofit


See it crash tested here
at 38 mph. https://www.youtube.com/watch?v=pFFXMWSDBFw
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Rear Guard Update by Sean O'Malley, IIHS, February 26, 2021

https://youtu.be/0XlS7y06blE?t=2106
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Rear Guard Update Presentation by 

Sean O’Malley, Senior Test Coordinator at 
the Insurance Institute for Highway Safety

https://annaleahmary.com/wordpress/wp-content/uploads/2021/03/Underride-Side-Meeting.pdf
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If the TOUGHGuard level of protection was 
offered as STANDARD on all new trailers, 
rather than as an OPTION, IIHS predicts that 
the number of trailers sold with the stronger 
guard would go up from 79% to 98%.

If NHTSA makes it a federal standard, then 
obviously it would go up to 100% on all new 
trailers going forward.
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The average incremental cost of equipping 
CMVSS No. 223 compliant rear impact guards on 
an applicable new trailer is about $229 and the 
corresponding average incremental weight 
increase is 49 lb. The annual average 
incremental material and fuel cost of requiring 
all applicable new trailers in the fleet with 
CMVSS No. 223 guards is $13 million.
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The following group of individuals participated in the Underride Engineering 
Subcommittee and are willing to continue to provide input.

Jared Bryson
Malcolm Deighton

Keith Friedman
Aaron Kiefer

Garrett Mattos
Perry Ponder

During 2020, the following engineers met as an 
Underride Engineering Subcommittee to develop a 
Consensus Side Guard Standard:

https://www.youtube.com/watch?v=BW5VvALC3tc&feature=youtu.be
https://annaleahmary.com/wordpress/wp-content/uploads/2020/08/Malcolm-Deighton-Explains-Consensus-Side-Guard-Standard.m4a
https://www.youtube.com/watch?v=BaRmySZCfME&feature=youtu.be
https://annaleahmary.com/wordpress/wp-content/uploads/2020/08/Underride-work-Aaron.m4a
https://www.linkedin.com/in/garrett-mattos-84095243/
https://www.regulations.gov/document?D=NHTSA-2015-0118-0064
https://annaleahmary.com/2021/03/consensus-side-guard-standard/
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A side underride guard
shall be considered
to meet the performance standard
if it is able to provide
vehicle crash compatibility with a midsize car, 
to prevent intrusion into
the occupant survival space, 
when it is struck at any location, at any angle, and at 
any speed up to and including 40 mph.

Consensus Side Guard Standard
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https://youtu.be/0XlS7y06blE?t=5948
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https://www.youtube.com/watch?v=Ofw9xSoWwu8&feature=emb_logo
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IIHS Side Guard Crash Test at 40 mph, August 29, 2017

https://www.youtube.com/watch?v=NHz3EN1H8Ok
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SafetySkirt Crash Test in DC, March 26, 2019

https://www.youtube.com/watch?v=2g7oOKAqJ3U
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https://www.youtube.com/watch?v=aBaBKHI2AHQ
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Fully Guarded Trailer Gets on the Road

https://www.youtube.com/watch?v=BnBcmK1BhPg
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Fortier Lateral Protection Device

https://protectionlaterale.ca/en/our-product-lateral-protection/
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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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Vanguard 
Trailers
Side Guard 

Patent

https://annaleahmary.com/wordpress/wp-content/uploads/2020/01/Vanguard-Strap-Underride-Patent.pdf
https://annaleahmary.com/wordpress/wp-content/uploads/2020/01/Vanguard-Strap-Underride-Patent.pdf
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2021-04-06

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

https://www.sae.org/publications/technical-papers/content/2021-01-0288/
https://www.sae.org/publications/technical-papers/content/2021-01-0288/
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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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Explanation of the Protecting Passenger Vehicles from Side Underride

https://www.youtube.com/watch?v=0XlS7y06blE&t=6392s
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Weight of Side Guards:

• Effect on fuel cost

• Effect on trailer’s frame

Road Clearance:

• Ability to navigate loading docks

• Ability to clear rail grade crossing

Effects on Under-Trailer Equipment/Access:

• Do side underride guards limit access to or displace 
equipment?

• Do side underride guards inhibit inspection of vehicle

Industry Operational Concerns about Side Guards
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Transport Companies Provide Feedback
On Side Guard Operational Issues:
• Letter from Glenn Berry, Thomas Transport
• Letter from Ferdinand Heres, Heres Transport
• Letter from Richard Camden, Prest XsPress
• Audio interview of Chris Brock, leasing a fully guarded 

trailer

Video from Transport Co. CEO Statements at Side 
Guard Task Force Meeting

Dispelling Common Misconceptions About Underride 
Protection. including Krone Side Guard Debate

https://annaleahmary.com/wordpress/wp-content/uploads/2021/03/Side-Guards-Operational-Feedback-Glenn-Berry-Thomas-Transport.pdf
https://annaleahmary.com/wordpress/wp-content/uploads/2021/03/Side-Guards-Operational-Feedback-Ferdinand-Heres-Heres-Transport.pdf
https://annaleahmary.com/wordpress/wp-content/uploads/2021/03/Side-Guard-Operational-Feedback-Richard-Camden-Prest-Xspress.pdf
https://annaleahmary.com/chris-brock/
https://annaleahmary.com/2020/10/a-fully-guarded-trailer-hits-the-road-ready-to-stop-underride/
https://youtu.be/0XlS7y06blE?t=3940
https://annaleahmary.com/2019/09/dispelling-common-misconceptions-about-underride-protection/
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Front
Underride
Protection
Standard

FUPS Brochure

https://unece.org/fileadmin/DAM/trans/main/wp29/wp29regs/R093e.pdf
https://unece.org/fileadmin/DAM/trans/main/wp29/wp29regs/R093e.pdf
https://unece.org/fileadmin/DAM/trans/main/wp29/wp29regs/R093e.pdf
https://unece.org/fileadmin/DAM/trans/main/wp29/wp29regs/R093e.pdf
https://annaleahmary.com/wordpress/wp-content/uploads/2018/12/Front-Underride-Protection-Brochure-6.pdf
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https://annaleahmary.
com/wordpress/wp-
content/uploads/2019
/01/IIHS-Status-
Report-on-Front-
Underride-Protection-
August-26-1989.pdf

https://annaleahmary.com/wordpress/wp-content/uploads/2019/01/IIHS-Status-Report-on-Front-Underride-Protection-August-26-1989.pdf
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68United Nations FUPS Standard

https://unece.org/fileadmin/DAM/trans/main/wp29/wp29regs/R093e.pdf
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Front Underride Protection Panel, February 26, 2021

https://youtu.be/0XlS7y06blE?t=7000
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The front of a 
truck can go 
over a car
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Front Underride Protection Crash Test

https://www.youtube.com/watch?v=iNRpiRmlBEc
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Trailer makers said they were prepared to 
adjust to any mandate.

“We do not currently offer this feature. 
Like other manufacturers, we have looked 
at the concept but have not yet found a 
way to make them commercially viable,” 
Glenn Harney, chief sales officer at Hyundai 
Translead, told Transport Topics.
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If the government makes them 
mandatory, we would, of course, do our 
best.” Use of side guards will have to 
emerge from regulations, “or else the 
playing field won’t be level, and no one is 
going to accept it,” said Charles 
Willmott, chief sales officer at trailer 
maker Strick Group. Highway Safety Institute Backs Side Underride 

Guards for Trailers, Transport Topics, May 11, 2017
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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


4/30/2021 77

The agency received over 100 

comments on the proposal, some of 

which raised issues about possible 

alternatives to the proposal and about 

the burdens of the proposal on small 

businesses. The SNPRM sought to 

retain the safety benefits of the earlier 

proposal while meeting the concerns 

about potential small business impacts. 

This rulemaking is considered 

significant because of substantial 

public interest.

In 1992, NHTSA issued a 
Supplemental NPRM 
based on Public 
Comments.
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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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Underride Solutions for 
Specialty Trucks

Engineering Discussion of

https://annaleahmary.com/wordpress/wp-content/uploads/2021/03/Discussion-of-Side-Guards-for-Specialty-Trucks-Underride-Engineering-Subcommittee.pdf
https://annaleahmary.com/2021/03/collaborative-discussion-of-side-guard-challenges-on-specialty-trucks/
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How often

does underride 
happen?
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Under-reporting: 
a major problem

83



Under-reporting: 
a major problem

84
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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/


Under-counted and under-reported

• Inconsistency in police reports

• No checkbox for underride in police reports  

• Poorly understood by law enforcement 

• Looking for reason for crash - not reason for fatalities.  

• Looking at driver behavior instead of dangerous design of 
trailer.

• Lack of awareness

• Well-documented inaccuracy of data
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. . . these fatalities are likely 
underreported due to variability in 
state and local data collection. . . 
As a result, NHTSA may not have 
accurate data to support efforts to 
reduce traffic fatalities.

GAO Truck Underride Report

https://www.gao.gov/products/gao-19-264
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The Administrator of the National 
Highway Traffic Safety 
Administration should recommend 
to the expert panel of the Model 
Minimum Uniform Crash Criteria 
to update the Criteria to provide a 
standardized definition of 
underride crashes and to include 
underride as a recommended data 
field. (Recommendation 1)
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The Administrator of the 

National Highway Traffic 

Safety Administration 

should provide 

information to state and 

local police departments 

on how to identify and 

record underride crashes. 

(Recommendation 2)
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Truck Crash 
Investigation 
Recommendations 
for Underride 
Evaluation Checklist

https://annaleahmary.com/wordpress/wp-content/uploads/2021/03/Truck-Crash-Investigation-Underride-Evaluation-Checklist-2021.pdf
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Circular A-4 states: “…you should present a summary of the 
benefit and cost estimates for each alternative, including the 
qualitative and non-monetized factors affected by the rule, 
so that readers can evaluate them.” (P.3) In addition, it states: 
“Your analysis should also have an executive summary, 
including a standardized accounting statement.”

(P. 3). It further states, “You need to provide an accounting 
statement with tables reporting benefit and cost estimates 
for each major final rule for your agency.” (P. 44). Circular A-4 
includes an example of a format for agency consideration. 

https://www.reginfo.gov/public/jsp/Utilities/circular-a-4_regulatory-impact-analysis-a-primer.pdf
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Home as Witness

https://youtu.be/UR9nhxGxs64?t=356
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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?
7. What difference might side guards make in collisions between large trucks and 

Vulnerable Road Users (pedestrians, cyclists, and motorcyclists)?
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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?
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. Ground Clearance
FMVSS No. 224 and CMVSS No. 223 require the bottom edge of 
the horizontal member of the rear impact guard of the trailer 
to be no more than 560 mm (22 inches) above the ground 
when the trailer is unloaded and on level ground. IIHS requests 
that NHTSA evaluate whether the ground clearance of rear 
impact guards can be reduced. The Karth/TSC petition suggests 
that NHTSA require rear impact guards on trailers and 
semitrailers be mounted 406 mm (16 inches) from the ground. 
(34)

Agency Decision
NHTSA has considered the petitions and is generally denying 
the request to lower the ground clearance requirement.

The maximum required ground 
clearance of 560 mm (22 inches) is 
sufficiently low to engage the engine 
block of an impacting passenger 
vehicle.

So, what about Single 
Unit Trucks with 
Ground Clearance 
above 22 inches?
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NHTSA is not proposing to reduce the maximum allowable 
ground clearance of rear impact guards also because NHTSA 
continues to be concerned that a lower guard ground clearance 
requirement may interfere with functionality of some of the 
vehicles. For example, in intermodal operations, some trailers are 
driven into ships on ramps instead of being crane loaded and 
some trailers need to drive up sloping driveways during normal 
operations. Some trailers may have the rear axle further forward 
to improve maneuverability of the trailer. NHTSA believes that, 
for such trailers, rear impact guards that are lower than 560 mm 
(22 inches) may scrape and snag with the ground and get 
damaged.

Is ground clearance an issue for underride guards?
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What do you think of this estimate of 
potential # of lives saved?

NHTSA estimated an overall
effectiveness of 25 percent
(approximately 30% x 85%) for CMVSS
No. 223 rear impact guards in
preventing fatalities in light vehicle
crashes into the rear of SUTs with PCI.3

our
review of 2009 TIFA data files of light
vehicle impacts with PCI into the rear
of SUTs indicated that only 55 percent
of the fatally injured occupants were
restrained.32

The real world data indicated 
that there are annually 31 light 
vehicle crashes with PCI into the 
rear of SUTs 

resulting in 33 light vehicle occupant
fatalities. Since only 59 percent of SUTs
would require rear impact guards, the
target population is reduced to
approximately 20 (=33 x 59%).

Applying 25 percent effectiveness of
CMVSS compliant guards, the upper
bound on lives saved by CMVSS No.
223 compliant rear impact guards on
SUTs is about 5. 
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Will you also be factoring in potential 
increase in seatbelt use
and increase installation and use
of collision avoidance technology?

Did you consider that seatbelt usage is 
rendered useless when underride & deadly 
Passenger Compartment Intrusion occur?
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bicyclist killed after hitting side of semi

https://www.kake.com/story/43766664/ark-city-bicyclist-killed-after-hitting-side-of-semi
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Are Vulnerable Road Users
(pedestrians, cyclists, & motorcyclists) 
included in the formula for
lives which could be saved?

https://www.fmcsa.dot.gov/research-and-analysis/technology/study-truck-side-guards-reduce-pedestrian-fatalities

