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Underride Research
Presentation to NHTSA

YouTube video of meeting



https://annaleahmary.com/2021/03/engineers-trucking-industry-victim-advocates-collaborate-at-side-guard-task-force/
https://youtu.be/0XlS7y06blE?t=6392

On July 10, 2014,
NHTSA

to part of the
petition — for
improved rear
protection on
trailers and for
single unit trucks.
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The
Proposed

Rule for Rea r Posted by the National Highway Traffic Safety Administration on Dec 16, 2015
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Dece m be r Comments Received Motice of proposed rulemaking (NPRM).

More Details - Summary
16’ ZO 15 . A This NPRIM proposes to upgrade the Federal motor vehicle safety standards that address rear underride protection in crashes into trailers
and semitrailers. NHTSA is proposing to adopt requirements of Transport Canada's standard for underride guards, which require rear
Fi n a I Ru Ie Document Details impact guards to provide sufficient strength and energy absaorption to protect occupants of compact and subcompact passenger cars
impacting the rear of trailers at 56 kilometers per hour (km/h) (35 miles per hour (mph)). NHTSA is issuing this NPRM in response to a

petition for rulemaking from the Insurance Institute for Highway Safety (IIHS), and from Ms. Marianne Karth and the Truck Safety

h a S n Ot yet Comment Due Date @ Coalition (TSC). This is the second of two documents issued in response to the Karth/TSC petition. Earlier, NHTSA published an
Feb 16, 2016 advanced notice of proposed rulemaking requesting comment on strategies pertaining to underride protection afforded by single unit
- trucks.
bee n I Ssu ed . Federal Register Number @
2015-31228 Dates
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Administration
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https://www.reginfo.gov/public/do/eAgendaViewRule?pubId=202010&RIN=2127-AL57

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.

4/30/2021

“It is anticipated that the pro-
posed Standard will be amended,
after technical studies have been

completed, to extend the require-

ment for underride protection to
the sides of large vehicles.”

Federal Register, Vol. 34, No. 53 —
Wednesday, March 19, 1969




O XU year.

Following is a letter which I received
on this subject from Mr. Robert Brenner
of the National Highway Safety Bureau
on August 4, 1969:

U.S. DEPARTMENT OF TRANSPORTATION,
Washington, D.C., August 4, 1969.
® ° ° Hon. CHARLES A, VaNIk,
Desplte d ISCUSSIOn a bo ut the House of Representatives,
Washington, D.C.
DeArR Mr., VaNIK: This is in further reply

d f r to your letter of July 14, 1969, requesting
nee O that the Secretary of Transportation issue

regulations to improve bumper surface re-

b NHTS . 1969 lationships between heavy trucks and pas-
I n Senger cars.
Yy A ’

~ We concur with your views on the benefits
that can be realized in reducing highway

NHTSA still has not issued a i m———————

Making issued on Dockets 1-9 and 1-10 and

decision on our 2013 and 2014 e R = Dt L

For your added information, the unsafe
conditions resulting from the use of high-

i
[ } [ ] ° H » rep - P " o
petitions for front underride e e T s o s
L

regulation. Test programs have been Initi-
: I k' ! ated to obtain factual data on the prob-
prOtECtlan ru ema Ingo , lems posed by these vehicles on the high-
i  ways, and on the economic and operational
impact the regulation may have on the

transportation industry.

Sincerely,
ROBERT BRENNER,
Acting Director.

T e Y - ~na
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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


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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Patent Application Publication

Jun. 20, 2019 Sheet 4 of 21

US 2019/0184925 Al
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NHTSA

DOT HS 812 522 April 2018

Computer Modeling and Evaluation
Of Side Underride Protective Device

Designs

14
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2021-04-06

Protecting Passenger Vehicles
from Side Underride

with Heavy Trucks,
SAE Technical Paper

presentation

0/2021


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

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.

4/30/2021 16



Petition
to Secretary Buttigieg
for Supplemental
Comprehensive Underride Rulemaking
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https://annaleahmary.com/wordpress/wp-content/uploads/2021/02/Petition-to-Secretary-Buttigieg-for-Underride-Rulemaking.pdf

NTSB has made
recommendations to
NHTSA calling for
FRONT, SIDE, REAR
underride protection
for trailers and
underride protection
for Single Unit
Trucks.

4/30/2021

for front um:lernde prntectmn systems fnr rrur'k fith g
pounds. [This recommendation supersedes Safety Ffat,ur'nr'rnandanun H- L‘rh-1b]

TO THE NHTSA: After establishing performance standards for front underride protection systems for
trucks with gross vehicle weight ratings over 10,000 pounds, require that all such newly
manufactured trucks be equipped with front underride protection systems mesling the
performance standards.

TO THE NHTSA: Develop performance standards for side underride protection systems for
single-unit trucks with gross vehicle weight ratings over 10,000 pounds.

TO THE NHTSA: Once the performance standards requested |r'| H 13-13 have been developed,
require newly manufactured single-unit trucks with gro e : 5 aver 10,000 pounds
to be equipped with side underride protection systems meeting 1he performance standards.

TO THE NHTSA: Develop performance standards for rear underride protection systems for
single-unit trucks with gross vehicle weight ratings over 10,000 pounds.

TO THE NHTSA: Once the performance standards requested in H-13-15 have been developed,
require newly manufactured single-unit trucks with gross vehicle weight ratings over 10,000 pounds
to be equipped with rear underride protection systems meeting the performance standards.

TO THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION: Require that newly
manufactured trailers with gross vehicle weight ratings over 10,000 pounds be equipped with side
underride protection systems that will reduce underride and injuries to passenger vehicle occcupants.

TO THE NHTSA: Require that newly manufactured truck-tractors with gross vehicle weight ratings
over 26,000 pounds be equipped with side underride protection systems that will reduce underride
and injuries to passenger vehicle occupants.

TO THE NATIOMAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION: Revise requirements for rear
underride protection systems for newly manufactured trailers with gross vehicle weight ratings
over 10,000 pounds to ensure that they provide adeguate protection of passenger vehicle occupants
from fatalities and serious injuries resulting from full-width and offset trailer rear impacts.



https://annaleahmary.com/wordpress/wp-content/uploads/2018/07/NTSB-Truck-Underride-Safety-Recommendations-to-NHTSA.pdf

These petitions would be met by adopting three

standards, and including Single Unit Trucks rather
than exempting them:

e |[IHS Rear Standard

e UNECE-93 Front Underride Protection Standard

4/30/2021


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

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.

4/30/2021 20


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

How often

does underride
happen?
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Death Count May Be Too Low

How often do cars and other pa Institute resear analyzing NHTSA

slide into and under the rear data files have discovered that many
illing the people in the states don't identify any fatal rear-erd

? Underride crashes ruck crashes as involving underride

28€ OMISSIONS [f‘?l(i Piir('h(‘.l's to con-

way Traffic Safety Ad- clude that many more deaths may be oc-

ation (NHTSA) recognizes curring in rrides than the average of

{TSA recogniz

he 400 pas-

ch

identified volving under-
table on page

Institute researchers scrutinized police
reports for the 1989 California crashes
identified as underrides and verified them

than likely a coding
problem that's keeping more crashes na-
wide from being properly identified as
" says Institute President Brian
ports don't always i
rmation to determir
Ive under-

crashes may be occurring each y
not the 72 NHTSA recognizes — if the pro-
portion of underride cras in California
holds true for the na 5 a whole.

“If underrides are underreported, and
it appears they are, then it's all the more
reason to get on with federal rulema

recent proposal to require
r guards on truck trailers is

riing
of underrides, the Institute says NHTSA
should amend its data-gathering processes
to more accurately identify such crashes
Plus, Institute researchers have identified
the following shortcomings in NHTSA's
proposed underride guard requirements:
Guards Too High The proposed
inch maximum ground clearance for rear
underride guards is preferable to the 30
inches now allowed, but it's still way too
1. It'll fail to prevent many underrides
and won't take full advantage of automo-
hnole

22



SAS Output

GEORGIA

Page 41 of 150

“This report was ger

file:///U:/_Eas

Passenger Vehicle Compartment Intrusion? Total
Crash Year by Initial Impact " u
Point on tha Tr C({mpargment B No Co_mpart_ment
2011
2012 VARIABLE LISTING OF CASE # 130366 VEHICLE DATA FILE
L FATAL MOTOR VEHICLE TRAFFIC CRASH ON MAY 4, 2013 IN GREENSBORO, GA
FATALITY ANALYSIS REPORTING SYSTEM(FARS) 2013 ARF
L Extent of Vehicle Related Factors-| Related Factors-
Damage Removal Most Harmful Event | Vehicle Level | Vehicle Level 2 | Fire Occurrence
2013 Disabling Towed Due to Motor Vehicle in- No or Not
L Damag Disabling Damag Transport None None Reported
L Disabling Towed Due to Motor Vehicle In- No or Not
D g Disabling D g Transport None None Reported
2014 Disabling Towed Due to Motor Vehicle In- No or Not
r Damage Disabling Damage Transport None None Reported
L Emergency Location of Initial Contact
Use Travel Speed Underride/Override Rollover Rollover - Point
No Underride or
2015 Not Applicable | Not Reported Override Noted No Rollover No Rollover 1 Clock Point
L
I Underriding a Motor
L Vehicle In-Transport,
o Underride, .
“" | Compartment Intrusion
1994- Not Applicable | Not Repo Unknown No Rollover 11 Clock Point
2015 r i
Not Applicable | Not Reported Override Noted No Rollover No Rollover 6 Clock Point
r Commercial
Driver’s License Non-CDL License | Non-CDL License Motor Vehicle
1 Driver Presence|State (FARS Only) Driver's 2IP Code Status Type License Status
L Yes California 90025 Valid Full Driver License Valid
Yes North Carolina 27804 Valid Full Driver License No {CDL)
r Yes Florida 34420 Valid Full Driver License Valid

Under-reporting:
a major problem



. FARS
Passenger Vehicle Compartment Intrusion?

Crash Year by lnitial'll‘rmp;ct Point on Compartment No Compartment
Shpiiange Truc Intrusion Compartment Intrusion _ r ‘\‘ A\ \\\‘ \\"l .w
\ ‘,
"

Intrusion Unknown Y \ﬁ

FULL FIELD DATA DUMP OF 2004 FARS CASE 180748 - VEHICLE FILE
FATAL MOTOR VEHICLE TRAFFIC CRASH OCCURRING ON NOVEMBER 24, 2004 IN INDIANA

THE CRASH INVOLVED A BMW AND A TRUCK TRACTOR

2004 FATALITY ANALYSIS REPORTING SYSTEM (FARS) - FINAL

'?odw

VEHICLE | ‘
#{VIN _1|VIN_2|VIN_3 VIN_4 VIN_S VIN_6|VIN_7 VIN_8|VIN_9|VIN_10|VIN_11|VIN_12| STATE| OCCUPANTS|  MAKE| MODEL BODY TYPE

1|WBABN33441JW B A B N ‘3 3 4 4 w Indiana 2 BMW 34 2dr
| Sedan/HT/Coupe

1FUJBBCK94LN | i B B Indiana Freightliner 883 Truck/Tractor

REGISTERED TOWED
VEHICLE | REGISTRATION VEHICLE TRAVEL| HAZARDOUS | TRAILING VEHICLE NUMBER OF CARGO BODY|  SPECIAL| EMERGENCY
# STATE OWNER| ROLLOVER| JACKKNIFE| SPEED CARGO UNIT| CONFIGURATION AXLES TYPE USE

b lllinois Driver Not| No Rollover Not | Unknown No | No Not Applicable Not Applicable Not Applicable|  No Special No
Owner Articulated | Use

Multi-In State | Business or Govt | No Rollover No| Unknown | No| Yes/1 Unit Tractor/Semi Van/Enclosed Box| No Special No
| Use

* | MANNER RELATED RELATED‘ . CRASH MOST FATALS
VEHICLE| PRINCIPAL VEHICLE| LEAVING FIRE| FACTOR FACTOR‘ VEHICLE| AVOIDANCE HARMFUL| IN

#|  IMPACT| UNDERRIDE/OVERRIDE  DEFORMATION ROLE SCENE| OCCURRENCE 1 2. MANEUVER| MANEUVER EVENT VEHICLE| EVENT1
3 Clock 12 No Under/Override Disabling| Striking ' Towed No Fire None None Going Straight| No Maneuver Veh in Transp 1 Vehin
Away Transp

Clock 3 No Under/Override Disabling Struck Towed No Fire None None Going Straight| No Maneuver Veh in Transp Vehin
| Away | | Transp

‘ . VN | 1
VEHICLE VIN | GVW VEHICLE | MODEL | VIN SERIES | |MOTOR WHLBASE| WHLI .
ST_CASE #| EVENT 2| EVENT 3| EVENT 4| EVENT 5| EVENT 6| LENGTH| BUS USE RATING MODEL| YEAR|MODEL | TRUCK VIN_BT |CARRIER ID SHORT-AUTO| LONG-A ®
180748 1| Unknown ' Unknown | Unknown | Unknown | Unknown 17| Not Useda Not| BMW 3-series 2001 5C| it cpP 00000000000 1073 e

| Bus Applicable i |
180748 Unknown - Unknown | Unknown | Unknown Unknc:wn‘l 17| Not Used a 26,001 or FRHT COE hi ZOOAESTZ CON DS /5780806 9999

Bus more ent

i comm ' ®
TRUCK | NON-CDL| NON-CDL Mv|  COMPLIANCE DRIVER| COMPLIANCE
| VEHicLE cc VIN| WEIG DRIVER  DRIVER|LICENSE LICENCE| LICENCE| LICENCE W/LIC| LICENCE TYPE W/LIC| VIOLATION
ST_CASE| #| DISPLACEMENT| WEIGHT-AUTO| CODEY,  PRESENCE DRINKING| STATE  TYPE| STATUS| STATUS| ENDORSEMENTS| COMPLIANCE| RESTRICTIONS| CHARGE 1

180748{ ] 3252 o¥ Driver Operated  No Drinking|  Hlinois | Full License Valid No (CDL)| No Endorsements Valid| No Restrict,N/A None

180748§ 4] 0 8| Driver Operated| No Drinking | Michigan Full License Valid Valid| No Endorsements Valid Complied None




FIELD DATA DUMP OF 2016 FARS CASE 120918 - VEHICLE FILE
L MOTOR VEHICLE TRAFFIC CRASH OCCURRING ON MAY 7, 2016 AT 4:40PM IN

“RASH INVOLVED A TESLA AND A TRUCK TRACTOR
FATALITY ANALYSIS REPORTING SYSTEM (FARS) - FINAL

Areas of
rcutive | Vehicle | Travel Impact - Initial | Extent of
lumber | Number | Speed | Underride/Override Contact Point | Damage

120918 No Underride or No 9 Clock Point | Functional
Override Noted | Rollover | Rollover Damage
_v“'p.

120918 No Underride or No No| 12 Clock Point None None No or Not Ohio | 44705 Valid | Full Driver
Override Noted | Rollgver | Rollover Reported
Disabling | In-Transport

4/30/2021 25


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

for underride in police reports
* Poorly understood by law enforcement
* Looking for reason for crash - not reason for

* Looking at driver behavior instead of of
trailer.

* Lack of awareness

* Well-documented

4302021
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https://youtu.be/hCj169erSJk?t=98
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Questions for the Engineers

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

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

. Speed is a factor in many crashes. What difference would underride

protection make in these crashes?

. How does the use of collision avoidance technology change the

potential for underride to occur?

. It is well known that underride deaths are undercounted. What does

your truck crash reconstruction work indicate about the frequency of
underride deaths?
What fuel savings can be expected from the use of side guards?



While CMVSS No. 223 requirements are intended for mitigating PCl in light vehicle rear

),64 CMVSS No. 223 rear impact
guards

(30 percent or less). . .

Also, the guards may not be able to prevent fatalities even if PCl is prevented because some
fatalities may not be a result of PCl but are due to other circumstances (e.g

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 PCl 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 PCl into the rear of SUTs are at
speeds less than or equal to 56 km/h

(=30% x 85%) for CMVSS No. 223 rear impact guards in preventing
fatalities in light vehicle crashes into the rear of SUTs

4/30/2021 32


https://www.govinfo.gov/content/pkg/FR-2015-07-23/pdf/2015-17973.pdf#page=1

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

). It
also takes into account that some injuries are due to
circumstances (e.g. of occupants,
elderly and other vulnerable occupants) which
would not be affected by an improved rear impact
guard.

4/30/2021

33


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)

35
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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?

4/30/2021



