INSURANCE INSTTTUTE

FOR HIGHWAY SAFETY

Cct ober 14, 2004

The Honorabl e Jeffrey W Runge, M D
Admi ni strator

National H ghway Traffic Safety Adninistration
400 Seventh Street, S. W

Washi ngton, D.C. 20590

Notice of Proposed Rul enmaking
Federal Mdtor Vehicle Safety Standards; Side |Inpact Protection;
Si de | npact Phase-In Reporting Requirenents
Docket No. NHTSA-2004-17694

Dear Dr. Runge:

The National Hi ghway Traffic Safety Adm nistration (NHTSA) has issued
a notice of proposed rul emaking (NPRM that woul d amend Federal Nbtor
Vehicl e Safety Standard (FMSS) 214, Side Inpact Protection. The

I nsurance Institute for H ghway Safety (I1HS) welcones the opportunity
to comrent on the agency’'s efforts to upgrade this inportant standard.
NHTSA proposes both novi ng def ornabl e barrier (MDB) and pole tests
using mdsize male and snmall female test dunmies that, in theory,
woul d i nprove protection for vehicle occupants of varying statures
over a range of side inpacts. However, |IHS believes the proposed
rule will achieve its full promise only if the MDB design is updated
to better reflect side inpact risks in the current vehicle fleet and
if the dummies used in the testing are reasonably biofidelic and

i ncl ude defl ection-based injury measures.

Updating the MDB

The proposed MDB for the new rule, NHTSA s current FMW/SS 214 MDB, is
generally representative of a nodern car in height, but its wide,
square shape is representative of no current vehicles in terns of the
way it spreads the load of an inpact across the A-, B-, and Cpillars
of a struck vehicle. To represent the real risk in nultiple-vehicle
side inpacts, a barrier needs to represent the ride height and overal
hei ght of sport utility vehicles (SUVs) and pickups, which are nuch
nore dangerous in side inpacts than cars and are increasingly
prevalent in the fleet. |In addition, the front of the barrier needs
to be contoured so the |l oading pattern on the side of the struck
vehicle is nore simlar to the kind of |loading that occurs in rea

i mpacts with vehicles whose front shapes are contoured. |IHS began
conducting research toward the devel opnment of such a barrier and a

si de i npact crashworthi ness eval uation programfor consuner
information in 1999. W published our first conparisons of side
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i mpact crashworthiness anong new vehicles in 2003. The various phases
of this devel opnment program have been docunented previously (Arbel aez
et al., 2002a, 2002b; Dakin et al., 2003). In the IIHS test, an NMDB
strikes the driver side of a stationary vehicle at 50 kmh (31 m/h);
the MDB wei ghs 1,500 kg, and the deformable elenent is shaped to
represent the front end of a typical SUV or pickup

The Il HS barrier design is based on the FMWSS 214 barrier, but it is
raised 10 cmfromthe ground and nade 20 cmtaller; this nmakes the
I1HS barrier’s top surface 30 cm higher than that of the FMW/SS 214
barrier. The ride height of the IIHS barrier’s bunper elenent is
aligned closely with the | ower edges of SUV and pi ckup bunpers
measured at the tinme the II1HS barrier was designed (Arbel aez et al.
2002a). In addition to the changes nade to the side view of the IIHS
barrier, the front profile was contoured in the overhead view with
sinmpl e 24.5-degree chanfers to represent the curved bunper geonetry
observed in the SUVs and pickups. A side-by-side illustration of the
FMWSS 214 and |1 HS barriers is shown in Appendix A, Figure A-1.

Al t hough the stiffness characteristics of the defornmable el enent used
inthe IIHS barrier are identical to those used in the FMWSS 214
barrier, vehicles tested with these two barriers respond very
differently. The FWSS 214 barrier’s lower ride height allows it to
engage the door sill structure of the struck vehicle, and the flat
front-end profile of the barrier engages the A- and C-pillar
structures earlier in the crash. Because the IIHS barrier has a

hi gher ride height and a contoured overhead profile, the primary | oad
path on the struck vehicle is the B-pillar. There is nore door

i ntrusion, and the higher intruding barrier face poses a significant
risk to the heads of occupants in the struck vehicle. During the past
two years, |IIHS has seen considerabl e i nprovenents by sone

manuf acturers in stiffening B-pillar structures along with roof rails
and door sills. By continuing to use the current FWSS 214 barri er,
NHTSA will not be driving these inprovenents in structural designs
that can benefit occupants in real-world side crashes.

In addition to driving design inprovenents, the |IIHS side inpact test
has achi eved acceptance anpong vehicl e nmanufacturers. Many of the
maj or aut onakers have i ndependently validated the Il HS barrier using
their own SUVs and pi ckups and consequently have adopted the IIHS test
into their internal test requirenments. |In addition, the manufacturers
of virtually all vehicles sold in the United States have voluntarily
agreed to adopt the head inpact requirenents of the Il HS test
procedure as part of the Enhanced Vehicle Conpatibility comm tnent
(Al'l'i ance of Autonobile Manufacturers, 2003). The IIHS barrier is
gai ni ng acceptance anong international safety groups as well. 1In July
2004, the International Harnoni zed Research Activities (I HRA) Side
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I pact Working Goup (SIWG, of which NHTSA is a participating nenmber
presented draft test procedures that included the II1HS barrier as one
of the two barriers currently bei ng considered.

Because of this wi despread acceptance and because the IIHS barrier
better reflects the types of vehicles increasingly likely to cause
serious injury in side inpact collisions, we urge the agency to
replace the now | ong out-of-date NHTSA MDB with the II1HS barrier for
this rule. Rarely does such an opportunity for harnoni zed advancenent
of vehicle testing standards present itself. |If the agency does not
take this opportunity to inprove the barrier and if it decides to
accept less biofidelic dummy options (discussed next), it is difficult
to see what benefits will accrue fromthe additional MDB tests that
have been proposed.

Performance Criteria

Il HS strongly supports the use of deflection nmeasures to assess side
i mpact chest injury risk. W are dismayed that NHTSA proposed this
new standard wi thout deflection-based injury netrics for the smal
femal e dummy. Overwhel mi ng bi omechani cal data exist that show chest
defl ection to be a superior predictor of injury risk conpared with
accel eration-based netrics. The counterneasures that manufacturers
install to reduce accel eration-based injury netrics in FWSS 214 could
adversely affect deflection-based injury nmeasures. The inclusion of
deflection criteria in FWSS 214 is |long overdue and would finally
bring this standard to levels found in Europe and el sewhere.

Choi ce of Side Inpact Dunmies

Al t hough Il HS has not conducted any tests with ES-2re, we have

consi derabl e experience with many 50th percentile nal e side inpact
dumm es including SID, SIDH3, BioSID, and EuroSID-1. |IHS supports
the general principle that side inpact protection is nost likely to be
i mproved when test instrunents are nore biofidelic. Therefore, IIHS
supports the adoption of ES-2re as the test device representing the
nm dsi ze nal e over the antiquated SID and SID-H3 dummi es, whi ch have
poor biofidelity ratings. WrldSID mght be an even better
alternative in the future, but devel opnental testing is not conplete
on this new, state-of-the-art dumry, and therefore the tine is not
ripe for its inclusion in rulenmaking. Nor is it necessary in order
for the agency to toughen the requirenents for protection of the

m dsi ze nale in side inpacts.

In no case should the agency prolong the use of the outnoded SID and
SID-H3 dummies in rulemaking that will affect crash protection for the
next decade. |IIHS strongly believes that the agency’ s stated
willingness to consider using SID-H3 in place of ES-2re if all of the
injury nmeasures available in ES-2re are not adopted into the final
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rule is msplaced. NHTSA defends this position by stating that SID H3
has been used for years in FM/SS 201 and is “acceptably biofidelic as
a test device.” |IHS would point out that the bionechani cs know edge
base and dummy desi gns have i nproved considerably during the past 20
years. \What once was considered “acceptably biofidelic” no I onger
stands up to current dumry standards. ES-2re offers nore sensitive
information on rib deflection characteristics and pel vic |oading that
sinmply is unavailable from SID-H3, and such a conpromi se is

unwarranted. |f those injury measures cannot be used, the agency
needs to reassess what benefits, if any, can accrue fromthe proposed
changes in test procedures. |In the viewof IIHS, very little would be

gai ned, at least in the proposed MDB tests.

A simlar issue pertains to the floating rib guide (FRG nodification
in the snall femal e dummy currently proposed by NHTSA. There is
serious concern that the FRG nodification, intended to enhance dummy
durability, has considerably degraded the SID-1ls dumry’s biofidelity.
This is reflected in NHTSA's decision not to incorporate rib

defl ection data for this dunmy at this tinme, even though sinilar data
for the original SIDIls are widely accepted. (The technical details
of these concerns are discussed thoroughly in Appendix B. They
indicate that SID-II1sFRG is not a prom sing dunmy devel opnent.) At
the sanme time, IIHS experience with the original SID-11s has shown
this dunmy to be durable in very severe full-vehicle crash tests,

rai si ng doubt about the need for floating rib guides in the first

place. As a result of these observations, |IHS does not support the
agency’s nove to incorporate the nodified SID11sFRG dummy into its
si de inmpact crash protection rul emaking. |I|nstead, we reconmend that

NHTSA adopt the original SID-Ils (build level C or SID-1Is-enhanced
(build level D), which currently is being reviewed by the Occupant
Saf ety Research Partnership (OSRP) SID-Ils Upgrade Task Group. Build
I evel D would incorporate many of the design upgrades currently in the
FRG version that would i nmprove the dummy while maintaining its high
biofidelity rating. The changes IIHS supports for build level D

i ncl ude redesign of the shoulder rib and rib guide, neck nounting
bracket, rib stops, and spine box. Using SIDIls in either build

| evel would permt the agency to incorporate rib deflection data in
test requirenments with this rulemaking, an inportant step forward in
protecting snall female occupants in side inpacts.

The Pol e Test

Il HS agrees there should be a pole test requirement as part of FM/SS
214 to ensure occupants are protected in side inpacts with narrow

obj ects such as trees or poles. |In addition, the agency’s proposal to
test with both small ferale and m dsize male dunmm es woul d hel p ensure
that head protection is available to occupants regardl ess of stature.
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One concern about the pole test proposal is that the proposed dumry
positioning in the tests nay negate the purpose. The purpose of
testing with both small fenale and mdsize nale dunmies is to assure
head protection for occupants spanning the range of statures of these
two dummi es. However, NHTSA proposes to position the seat for the
mdsize nmale in the mddle of the fore-aft seat track. Typically,

nm dsize nales sit a little farther rearward (in sone cars, two or nore
inches rearward) of the mdpoint. For this reason, IIHS (2002, 2004)
and the University of Mchigan Transportati on Research Institute have
petitioned the agency to use a different seating procedure for the

nm dsi ze nal e dummy in crashworthi ness tests. W have asked NHTSA to
use a procedure that nore accurately refl ects where such occupants
actually sit. The sanme argunments apply here. [|f the agency instead
uses the mdpoint of the seat track to position the mdsize male
dummy, then the range of occupant sizes protected by mandated head
protection will not be as large as intended by the agency.

In summary, |IHS strongly supports NHTSA s intention to strengthen

si de inpact protection. However, it should be clear fromthese
comments that II1HS also believes (if the agency’s intention is to be
realized) that the noving deformable barrier needs to reflect the

ki nds of vehicles (SUVs and pickups) nost likely to cause injuries in
side inmpacts; the dunm es need to be biofidelic and offer sensitive
neasures of the risk of chest and head injury (ES-2re and SID-1ls are
the clear choices; SID and SID-H3 are anti quated designs that should
not be carried forward i nto crashworthi ness standards of the future,
and SIDIIsFRGis a step backward in biofidelity that offers no
commensurate pronise of greater future utility); and the dumm es
shoul d be positioned where real people would sit (otherwi se we are
protecting dunm es, not people). The proposed pole inpacts offer a
chance to assure that future head protection spans a w de range of
occupant sizes.

We hope these comments hel p the agency strengthen the proposed rule.
We are open to the agency’'s requests for additional information or
data fromour side inpact eval uation program

Si ncerely,

i

Adrian K. Lund, Ph.D.
Chi ef Qperating Oficer

cc: Docket O erk, Docket No. NHTSA-2004-17694
Attachnents: Appendices A and B
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APPENDI X A

Figure A-1 - Top and Side Cross-Sectional Views of FMV/SS 214 (left)
and I'IHS (right) Barriers; Al Measurenents are in MIlineters
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APPENDI X B
SIDIls vs. SIDIls FRG

To date Il HS has conducted 48 side inpact crashworthiness eval uati on
tests with SID-Ils dumies positioned in the driver and rear outboard
seating positions, for a total of 96 SID-Ils exposures in this test
configuration. O these there are 6 cases in which sone damage to the
dummy occurred during the test (4 cases of damage to the dummy’s

shoul der rib and 2 cases in which one of the abdom nal ribs did not
pass post-test verification).

Inits FWSS 214 NPRM NHTSA has proposed using a nodified version of
the SID-Ils dummy, SID-11sFRG which anong other changes includes a
floating rib guide (FRG system An agency report, “Devel opnent of
SIDIls FRG” indicates dunmy durability issues as the reason for
nodi fying the SID-Ils dumy (Rhul e and Hagedorn, 2003). The report
st ates:

If a dummy is not durable enough to withstand the

| aboratory testing designed to evaluate it, it is possible
t hat danage may occur in the crash environnment. |f danmage
to the dunmy occurred in an FM/SS 214 test and the vehicle
failed a test criterion, the damaged part of the dumy
could be responsible for the test results rather than the
performance of the vehicle' s safety systens.

The | aboratory sled tests conducted by NHTSA, in which the origina
SID-1ls durability was deemed to be inadequate, involved an extrenely
severe | oad and | oad path to the dummy that is not representative of

t he | oadi ng environment an occupant would experience in a full-vehicle
side crash. The offset distance of 100 mm used for the abdoni nal and
pelvic offset plates in the sled tests was based on the offset

di stance used by Maltese et al. (2002) to determ ne response corridors
for mdsize mal e human subjects in lateral sled tests. The abdonina
and pelvic offset distance used in the agency’s sled tests should have
been scaled to account for the size difference between 50th percentile
mal es and 5th percentile females. The selection of the 100 nm of f set
di stance al so i s questionable considering the fact that SID-11ls
thoraci c and abdom nal ribs have a maxi numdeflection linmt of 70 mm
The report by Rhul e and Hagedorn (2003) concludes that the original
SIDIIs “rib stops were ineffective and woul d need nodi fication.” 1In
reality, NHTSA shoul d have concl uded that the sled test configuration
was unrealistic, extrenely severe, and not representative of an in-
vehi cl e | eadi ng scenari o.

The FRG nodification has been incorporated by the agency to fix a
problemthat is limted to the sled test configuration nentioned
above. Full-scale barrier and oblique pole side crash tests conducted
by NHTSA have yet to show any durability issues with the dunmy.
Furthernmore, II1HS researchers have concluded that the dummy danmage
occurring in IIHS tests would not have been prevented by the FRG



system Dummy data fromIIHS tests al so have been pooled into a dunmy
damage dat abase organi zed by the Cccupant Safety Research Partnership
(OSRP) SID-1ls Upgrade Task Group. Sinmilar trends are found in the
dataset fromthe OSRP group, which includes 241 SID-Ils exposures (or
1,446 exposures to thoracic, abdom nal, and shoulder ribs in the
original SIDI1s) fromfull-vehicle crash tests conducted by Cenera
Mot ors, DaimerChrysler, Transport Canada, and IIHS. The OSRP data
indicate that only 1.2 percent of the reported SID-Ils exposures (0.3
percent of total rib exposures) show evidence of the ribs exiting the
guides. Additionally, in cases where sone form of dummy damage was
reported (7.5 percent of SID-lIls exposures) there is no evidence of
the ribs exiting the guides. This indicates the FRG system woul d not
inmprove the SID-Ils dummy’s durability in full-vehicle crash tests.

Il HS takes issue with the FRG system primarily because of its
negative inpact on the SID-1ls dummy’s biofidelity. Previously
publ i shed biofidelity ratings determ ned using the |International

St andards Organi zation (1SO 9790 nethod showed the original SIDIIs
has an overall biofidelity score of 7.0 on a 10.0 scale (Scherer et
al., 1998). Recent tests conducted by OSRP nenber |aboratories have
shown the biofidelity score of SIDI1sFRG drops to 5.9. This decrease
in overall biofidelity froman I SO 9790 cl assification of “good” to
“fair” results primarily froma drop in thoracic and abdom na

bi ofi delity, undoubtedly due to stiffening of the deflection response
in the thoracic and abdominal ribs by the FRG system This stiffening
of the rib response was docunented recently by researchers at
Transport Canada in conparative full-vehicle crash tests with the
original SID-Ils and SID-11sFRG (Tyl ko and Dal notas, 2004). The

aut hors concluded that the original SID-11s is durable despite the
severe test conditions used in the study (IIHS MDB inpacts) and that
the FRG adversely affects dummy rib response. NHTSA appears to have
made a conpromi se that makes this small femal e dunmy | ess biofidelic
to increase its durability in a contrived sled test.



