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PDM Consultants

22357 Columbia Street
Dearborn, MIE 48124-3431
313-277-5095
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3 September 2012 VIA FEDEX AIRBILL 8007 - 9341 - 5860

Mr. David L. Strickland
Administrator

NHTSA Headquarters

1200 New Jersey Avenue, SE
Washington, DC 20590
202-366-4000

Subject: Chrysler Group LLC Asserfions - Karco ZJ-Body Impact Test of 16 May 2011
Reference: EA12-005 File Update (Chrysler Jeep Fuel Tank System Defect)

Dear Mr. Strickland:

Given the past relationship between NHTSA and Chryster (ATTACHMENT 1), 1 am submitting public rebuttal to
ongoing assertions stated by Chrysler Group LLC and Chrysler dealership defense experts. These assertions, touted
in various forums, can become imbedded in EA12-005, and therefore must be addressed in the interest of public
safety and service.

Once again the assertion excoriates the impact test of 16 May 2011 conducted at Karco Engineering, © This letter
will concentrate on the danger of fuel tank breach in the Jeep vehicles identified by EA12-003.

Jeep Vehicle Fuel Tank Breach: Source Documents History and Backeround

Enclosed with my 1 June 2012 letter was the 19 December 2011 report by the Chrysler Group LLC and dealership
defense expert firm Kineticorp. ¥ In this and their revised repor( of 25 May 2012, Kineticorp claims that they
reviewed my prior expert reports; both included Attachment R, “Jeep Grand Cherokee (ZJ) Real-World/Underride
Crash Test Report - 16 May 2011 at Karco Engineering, LLC.” The cover page to my Attachment R confirms that
1 included a cd containing all video records of the crash test by Karco (ATTACHMENT 3). Screenshots from that cd,
relevant to the topic of fuel tank breach, are extensively examined below.

Breaching of the Unprotected, Rear-mounted Polvethylene Fuel Tank of EA12-005 Jeep Vehicles

In addition to the 16 May 2011 test at Karco Engineering, the Chrysler Group LLC, dealership defense lawyers, and
their defense expert have also focused their assertions upon an exemplar Jeep Grand Cherokee MHE fire death
accident. Given the past relationship mentioned above, it is presumed that assertions regarding this MHE event
have also been proffered to EA12-005. "

The Kineticorp report of 19 December 2011 “Summary of Conclusions " falsely claims (ATTACHMENT 4);

o, The (Kline) Jeep’s fuel system was not breached during the first impact.

This and other conclusions are exemplary of the behavior called overreaching. At one point in their “Summary of
Conclusions ™ Kineticorp declares a high speed impact, as part of their defense strategy, and that the energy of the
“initial impact . . . was 6 times greater than the Federal Motor Vehicle Safety Standard (FMVSS) 301 test.” But
then, in the next instant, they tacitly claim that-that high energy was not sufficient to initiate underride and/or
overwhelm the flimsy rear structure of the Jeep. and therefore could not have caused breaching of the fuel tank. ™

The following detailed analysis of the real-world, 40 mph impact test of 16 May 201 1. commissioned by the Center
for Auto Safety (CAS) and conducted at Karco Engineering, refutes this ludicrous conclusion.
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16 May 2011 Karco Encincering Impact Test: Video Report Format / Backeround

Thyee high speed video cameras recorded this test:

Camera 1: Left-side view of Jeep Grand Cherokee (Target) and Ford Taurus (Bullet)
Camera 2:  Top-down view over impact pad/collision event position
Camera 3:  Front-left three quarters view

These cameras record at a rate of 1000 frames per second. Total/maximum time recorded was approximately 3.050
minuies (Camera I). All camera data, including the real-time videos, are contained on the enclosed cd. The
following analysis relies primarily on the high-speed views of cameras 1 and 2.

Time -0.050 ; Pre-impact Views / Data Initiation (ATTACHMENT 3)

Fifty milliseconds prior to impact the cameras begin recording at 1000 frames per second. These four Attachment 5
screenshots provide pre-impact details and information.

Time 0.000 : Pre-Empact Views — General Information (ATTACHMENT 6)

At T =0.000 contact between the butlet vehicle and the target Jeep Grand Cherokee has occurred. A reference
point is indicated for analysis of the post-collision target vehicle movement in the X-axis. The fuel tank stoddard
fill (21.39 gallons), and the lack of purple-dyed stoddard staining of the impact pad is emphasized.

Time 10,052 : Post-Impact Views - Maximum Accelerations (ATTACHMENT 7)

This time point was chosen because it represents the approximate mutual maximum deceleration of the Ford
Taurus bullet vehicle, and the maximum acceleration of the Jeep Grand Cherokee target vehicle (ATTACHMENT 2

- AtT=0.0519 the bullet attained its maximum post-collision deceleration of 16.9 Gs.
- At'T=10.0531 the target attained its maximum post-collision acceleration of 17.4 Gs

T =+0.052 represents the moment when maximum transfer of kinetic energy from the bullet to the target has
occurred. The target vehicle has not yet commenced movement in the X-axis. However, it is obvious that the
bullet is “underriding” and has completely encroached into the position occupied by the unprotected, rear-mounted
polyethylene fuel tank of the Jeep Grand Cherokee. At this very early stage in this low energy test, the Z}-Body
fuel tank has been breached by front components of the bullet. Although not yet visible, those front components
have essentially, temporarily “plugged the holes.” At this point, in this underride event, leakage of stoddard has
already commenced. v

Time +0.073 : Post-Impact Views - Bodyside and Door Frame Deformation (ATTACHMENT 9)

This data point was chosen because it represents the approximate moment when a second major milestone in the
victimization of the Jeep Grand Cherokee occupants has occurred:

- Detailed analysis of these views indicates that bodyside and door frame deformation has occurred, and all four
ZJ-Body doors are jammed, making ZJ-Body egress nearly impossible (ATTACHMENT 10).

- AtT=10.073 the breaching of the fuel tank by an “underriding”™ bullet vehicle is ongoing. Whatever claims
that could be made about my opinion that breach had already occurred at T = 0,052 are moot at 73 milliseconds.

Alse note that, although the fuel tank is breached and now the occupants are trapped. the target vehicle has still not
yel commenced movement in the X-axis direction.
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Time +0.119 : Post-Impact Views -~ Bullet/Target Speed Crossover Point  (ATTACHMENT 11)

A critical moment in an impact test, which provides raw data which enables calculation of plasticity. elasticity,
impulse, restitution, etc.. is called the crossover point. At this discrete moment, the accelerating target vehicle has
reached the same speed as the decelerating bullet vehicle:

- At the crossover the bullet vehicle kinetic energy, which was available for transfer, has been fully transferred
into the target vehicle. A portion of this transfer results in deformation, the other portion causes farget vehicle
acceleration. The apportioning of the energy transfer is dependent on the specific test combinations. However,
at crossover point no further significant deformation (i.e. plasticity) of either vehicle will occur.

- The plasticity portion of the impact has concluded, and the elasticity portion is manifest. That is. separation
of the target from the bullet begins . . . the target vehicle begins to ‘pull away.’

- At the crossover point the target vehicle will continue to utilize kinetic energy to accelerate further, until it
reaches its maximum post-collision speed. This data enables calculation of the maximum change in velocity,
called Delta-V. For this test the Delta-V was approximately 21.7 mph.

- Inthis 16 May 2011 crash test combination (speed, directional vectoring, offset mode, and vehicles types) the
crossover occurs at approximately 119.1 milliseconds after the initial impact (T = 0.000).

- Inthis crash test combination, the crossover speed is approximately 18.46 mph (ATTACHMENT 12).

At T =+0.119, the target vehicle has now commenced appreciable movement in the X-axis direction. This
separation sequence, which moves the target/bullet vehicles off the impact pad, exposes the surface, and
accommodates viewing of the stoddard evidence of a fuel tank breach which I assert occurred back at T = +0.052.

Near-Instantaneous Jeep Fuel Tank Breach — Purple-Dyed Stoddard Evidence (ATTACHMENT [3)

At not later than T = +0.073 (73 milliseconds) all four doors of the ZJ-Body Jeep Grand Cherokee are jammed and
inoperative. Prior, at T = +0.052, two breaches had occurred in the unprotected target vehicle fuel tank. But this
‘late sequence’ series of video screenshots proves the later reality:

- At T =+0.245 the bullet vehicle has begun movement in yaw mode, characteristic of the late sequence in an
offset impact test. The “unplugging” of the two fuel tank breaches is ongoing, and the separation sequence
which began at T = +0.119 is now visible. However, at T = +0.245 the vehicles have not yet cleared the impact
pad, and the Camera 2 view of the stoddard-stained pad is not yet visible.

- Forthe T =+0.315 screenshot | have superimposed the position of the Jeep Grand Cherokee fuel tank relative
to the impact pad. As the target and bullet vehicle continue to separate, this X-axis pad position will also be
cleared, allowing Camera 2 viewing of the purple-dyed stoddard evidence.

- AtT = +0.845 the first viewing of stoddard occurs. At this point it appears that not one, but TWO fuel tank
breaches are evidenced by the trails of stoddard wisping from the tailgate area of the target vehicle.

- At T=-+1.000 (one second after impact) not one, but TWO fuel tank breaches are evidenced by the purple-
dye staining of the impact pad and asphalt run-off areas.

T'=+1.598 represents the end of Camera 2 video recorded data. Note that the stoddard staining of the impact pad is
near-instantaneous, occurring at a mere 6 feet from the pre-impact location of target vehicle fuel tank.

Pre and Posi-Test Phofographic Evidence (ATTACHMENT 14)

These photographs were/are part of my expert reports to the exemplar accident. The breaches to the unprotected
Jeep Grand Cherokee fuel tank did not result in minor leakage: it was so severe that. as the person representing
CAS at this test. | recommended that time/resources not be wasted on the FMVSS-301 rollover protocols.
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Exemplar Accident — Evewitness Account of Jeep Grand Cherokee Fuel Tank Breach (ATTACHMENT 15}

Because history includes “litigation in the media,” a review of the facts surrounding the exemplar accident are
presented. ™ ' This review is consistent with the video screenshot analysis and the post-test photographic evidence
presented above. The statements made by on-the-scene eyewitnesses to the 24 February 2007 accident include:

“The back of the Jeep immediately burst into flames upon impact. 1 drove through the debris
and fireball caused by the Jeep exploding.”

Similar to their claim regarding my expert report(s), defense experts for Chrysler Group LLC and their dealerships
claimed in Appendix A that they reviewed the New Jersey Police Crash Investigation Report # B080-2007-00445A.
That New Jersey Police Crash Investigation Report included the eyewitness account above. Specifically, the
Kineticorp “Summary of Conclusions " Item #6:

o. The (Kline) Jeep’s fuel system was not breached during the first impact,

was proclaimed after their alleged review of the exemplar accident police crash report.

Conclusion and Regquests

1. Because of communications/activities embedded in past Engineering Analysis, this submission is offered as a
courtesy. Inpuis to EA12-005 from Chrysler Group LLC, derived in-part from their defense experts, is presumed.
Recent opinions from Kineticorp motivate this courtesy at this time.

2. Assuming that someone believes Kineticorp conclusion #6, that the exemplar accident involving a 1996 Jeep
Grand Cherokee ZJ-Body occurred at an energy level OVER THREE TIMES that of an equivalent 1996 ZJ-Body
in the Karco test, and that the former did not suffer instantaneous fuel tank breach, but that the Karco vehicle did,
then at the very least conclusion #6 must be viewed with derision. NHTSA should shun such inputs/overreaching.

3. At the Karco test speed of 40 mph, the kinetic impact energy was (.64 times less than the enhanced FMVSS-301
test speed of 50 mph. Despite this low Karco test energy the ZI-Body fuel tank was breached 52 milliseconds after
impact. All four doors were jammed at 73 milliseconds. 1am confident that if a car-to-car test is conducted at the
Pinto compliance level of 30 mph the resuits will be similar.

4. Please take a moment to view the high-speed video rendered by the CAS-commissioned crash test of 16 May
2011 by Karco Engineering, and the screenshot analysis contained in the attachments.

Please do not hesitate to contact me at any time.

Respectfully,

Paul V. Sheridan

Attachments/Enclosure
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Endnotes

Because the first topic (underride accident mode) is revisited, | have placed that discussion in ATTACHMENT 2.
" My letter of T June was received by your office on 5 June 2012,

" Given the claim by defense experts that my expert reports, including Attachment R discussions/inclusions about the Karco
Engineering crash test, were part of their review, their ongoing assertions must be scrutinized. However, because the accident
in-question is one of at-least 69 MHE fire deaths in FARS, and is typical, a ‘public safety and service’ discussion with NHTSA
is justified / appropriate. For example, the desire of Chrysler Group LLC to litigate this exemplar accident in the media was
demonstrated in their comments o the 21 and 22 June 2012 news broadcasts on Washington, DC based WUAS-9 television.
Specifically, my letter 1o you of 27 Aueust 2012, which discusses the Chrysler Group LLC (litigation defense) posture/rhetoric
regarding “skid plates,” was received by your office on 29 August 2012,

v

Actually the Kineticorp report “Summary of Conclusions” Ttem # § fails to specify that (kinetic) energy is what they are
referring to, and that-that technical tautology is based on their Item # 2 assertion regarding impact speed. In their overreaching
they claim that the initial impact speed was 73 mph, and that such represents a 6x multiplier versus the original FMVS8S8-301
test speed of 30 mph. Plaintiff’s expert Mr. || NN b2s testified and reported that the initial impact in this exemplar
accident was a underride event, and that the initial impact speed was not more than 51.8 mph. This figure represents a kinetic
energy muktiplier of 2.98 versus the original FMVSS-301 test speed, and essentially a Ix multiplier versus the later FMVSS-
301 test speed of 50 mph.

¥

At the Karco test speed of 40 niph, the kinetic impact energy was 1.78 times greater than the original FMVSS-301 test speed
of 30 mph. At the Rarco test speed of 40 mph, the kinetic impact energy was 0.64 times less than the enhanced FMVSS-301
test speed of 50 mph. However, in obvious refutation to the “conclusions” asserted by Chrysier Group LLC and its defense
experts; assuming that you entertain the overreaching claim that the exemplar accident in-question occurred at 73 mph, then
the Karco test speed of 40 mph had 0.30 times less kinetic impact energy. "Less than a third of the Kineticorp claim.

" Given the visuals, it is difficult to image; it strains credibility to propose that the fuel tank has not been breached.

" Please see Endnote iil.
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rEiTess areemant with NHTSA

e NQ;\:;%as agreed that theyw de§ all FOIA requests to place their

iqvegtigative files, inciuding'ﬁé{\q[ish test video, on the public record and
il

AN

P

- the Department wtim defend any fawsuit@ng to compel
duction under FO! (
7 ™ ~ X

ng

Sﬁ‘} We would agree wi TSA that their sngineéx}}}wfysis will remain
P

N open while we qo he service campaig @ de them additional Q
bases to arg eRm% release of the mategiats Wolld interfere with their
investigatiog” ) K — '

N ey

%{n’? of Justice says ths ¢is less than a 50/50 ¢

video off the record for. ration of the invéstidalion, . e.

e(Samipaign, if there is a caurt }r% iven the passibility thap 4|
coultbe filed at any time, they antizipate that the legal pr °6
3

at least four manths, regargie of the cutcome.

Service Action Only - No Rec TSA has agreed that\ a Chrysler service
f their concerns and they-wauld give full public
critical eiements ¢ diffarentiate the service

nostlyreflected in the two aitached letters) are as follows:
\/
fact or safety problem;

=] no adm’ssion of dé

e stated purpose of the campaign - to re peace of mind in light of media
coverage;

= campaign dees notcount as 2 Nk&cﬁm - ot included in NHTSA recall
numbers, no Part 573 or Pan577 letters;

e statements to owners, th blic and NHTSA assart that no defect has
been found; and

@ NHTSA acknowledges that replacement latch is not a 100% solution.

o
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3. Chrysler Anpnouncement 'Qéy% centrols publication of its action with the
‘aliowing provisions: :

e

Chrysler gogg~
stateman

vl with its own statement and reads approved NETSA
firig Chrysler's actiom,

Chrysler acierizes campaign as'goae solely to ensure the peace of
m /nd of ¥ owners, i e. yeur ca{n&mu our concern”;

fram Martinez to }eund NHTSA press_statement praise
%&iaa’ action as fully satisfyihg all of NHTSA's ccnc%éaﬂd state that

CMsier is a safety leac

\/
NHTSA officials a k W

defect and that t HiMae none; and

\
&dge publicly that tr@a\eﬁn no finding of
NHTSA cﬁ'@\\a@h

the dela implgmentation of the agfion and that thay can best p
eeping seat belts buc at all times.

themsemi
fitiond Povisions: Th@ following gol -Nwa been requestad %%A and

The letter to owners ma@\ﬁ repce to the NHTSA hot Eme%mza number;
8

Latch replacement w
{once replaceme ‘9
P P

red as part of an rouﬂnammwan sarvicing
are avafiab!s). )\

<

owledge that owners g@ﬂ nat be cancemned g:%\/

N .
Chrysler will s@‘i{; six quarterly reports oR_RB peﬁress of the campaign
(helps to support Yefense of FOIA requeltg)-ane

a =}
NMHTSA can make referancs to th se\'&ﬁmpaign in response to owner
inquiries. . \\




Lewis H. Goldfarb, Esquire
Assistant General Counsel

Chrysler Motors Corporation

12000 Chrysler Drive

Highland Tark, Michigan 4%288-1919

Re: EA94-005
Dear Mr. Goldfarh:

On October 27, 1994, representatives from the National Highway
Traffic Safety Adninistration's (NHTSAt's) Office of Chief

Counsel and Office of Defects Investigation (ODI) met with you

and with Dale E. Dawkins, Director of Vehicle Compliance and .
... Safety Affairs for.Chrysler Corporation (Chrysler), coneerning .. -
"+ .the above-referenced engineering analysis (EA), .which involves
rear. liftgate failuresron 1984 through 1994 aadga Caravan, - °
Plymouth.Voyager, -and.Chrysler Town and Country vehicles.. At.
the meeting;iboth:You.and Mr. Dawkins reguested. thatWCﬁxyszamqgﬁ
be- givan.anymppartunity o review the material developed-in
the course of NHTSA's investigation before the agancy
conplates this EA.

Although NHTSA does not ordinarily share the results of its
analygzis:orytesting with a manufacturer bafore the completion
of an EA, it is prepared to do so in this instance. - However,
this willingness should not be construed by Chrysler or by any
other manufacturer as a precedent for future agency actions.

A3 a conditlon to our agreement to brief Chrysler on the
reaults-of ODI's investlgatlon, Chrysler must agraa,
**writi : Y sllowings o
YL ﬁ, G

TRl hot be allo ed te-copy: katarials. used” '

£ﬁ” tha braafing, but will b@ allew@d to: take notas. -

;ﬁ’?s PR

: ‘in@iu&ing copies of all ﬁ@@um&ﬁ&gv nd @tﬁé
@xials specifi&d in &tams 1 through:8;:77 and 12..

&rgua&*éacum@nts and other materials: th&é#ehrysier
g@ai@esuin;th@ future shall be provided-to &ﬁ?ﬁ&
*withiﬁ five working dave of their receipt.

G
i




1f you have any guestions concernin@ this matter, please
contact me or ..leman Sachs of my office at 202-366-5263.

. Sincerely,

; Ve
Kenneth H. Weinsteln
Assistant Chief Counsel
for Litigation

'

Enclosure r
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Attachment 2

False Accusation that the Karce Test of 16 May 2011 “skewed” the underride accident mode

. This topie needs revisitation. My letter of 1 June 2012 rebutted the accusation made by defense experts that, by
virtue of tire sizes and alleged inflation pressures, the Karco Engineering test of 16 May 2011, commissioned by
the Center for Auto Safety (CAS), was purposely “skewed ™ to provoke the underride accident mode. I do not wish
to waste any more time with this accusation, but the underride mode has primary EA 12-005 investigatory
significance. In the context of EA12-005 the following three additional items are offered for consideration:

A.  Enclosed with my 1 June 2012 letter was the 19 December 2011 report by defense expert firm Kineticorp.
In that report Kineticorp admits that they reviewed my report of 10 August 2011. We now have their revised
repart of 25 May 2012, wherein Kineticorp experts again admit that they reviewed my report of 2 January 2012.
In both report editions I included Attachment S, “The Well-Known Issue of the Underride Accident Mode.”

For emphasis | uploaded a 12-second video, “Tunrus Underrides Jeen af Fess than 5 MPH. " The emphasis is due
to the Chrysler assertions regarding the authenticity and relevance of the Karco test of 16 May 2011, especially
defense expert accusations that a Ford Taurus underride of a Jeep Grand Cherokee is “skewed.” | have attached a
screenshot of the Allstate Insurance ad which shows a less~than Smph underride event:

- To the best of my knowledge, Chrysler Group LLC or its defense experts have never accused [N of
“skewing” the underride of the Ford Taurus to the Jeep Grand Cherokee. More importanlty, | am not aware
of any cares or concerns voiced by Chrysler Group LLC or its defense experts, that had that Allstate ad been
staged at a slightly higher speed the actors and camera crew would have been endangered by the breaching of
the unprotected Jeep Grand Cherokee fuel tanlk.

B. In my letter to you of 27 August 2012, I discussed the 22 June 2012 breadcast by Washineton. DC based
WUSA-9. In that broadcast they displayed the front of a Toyota Corolla positioned at the rear of a Jeep Grand

Cherokee, clearly revealing the issue of underride and direct collision impact with the Jeep Grand Cherokee fuel
tank. Ihave attached a screenshot of that WUSA-9 depiction of a typical Toyota Corolla to WJ-Body geometry:

- To the best of my knowledge, Chrysler Group LLC or its defense experts have never accused WUSA-9 of
“skewing” the underride based on the geometry of the Toyota Corolla, its tire size or tire inflation status.

C.  The Insurance Institute for Highway Safety (IIHS) conducted a 10 mph bumper test between a 2004 Dodge
Stratus and a 2004 Jeep Grand Cherokee. During this low speed test the front bumper of the Dodge Stratus
completely missed the rear bumper and structure of the Jeep, and collided directly with the Jeep fuel tank system
in an underride mode. The WJ-Body “brush guard” was damaged and had to be replaced. | have attached a
screenshot of that [IHS depiction of the typical Dodge Stratus to Wi-Body geometry:

- To the best of my knowledge, Chrysler Group LLC or its defense experts have never accused 11HS of
“skewing” the well-known underride issue associated with the Jeep vehicles, based on the geometry of their
own Dodge Stratus; the latter’s tire size or its (alleged) tire inflation status.

I have revisited this underride topic because of false assertions regarding its frequency of occurrence per se, the
notion of a low frequency in accidents involving the Jeep vehicles under investigation by EA12-005; and the
insinuation by Chrysler Group LLC, Chrysler dealership defense lawyers, and defense experts that underride only
occurs under limited accident circumstances, oceurs only as a tesull of high speed, or when the event is "skewed. "
The four overleaf screenshots, which are focused on the exemplar Jeep Grand Cherokee, refute all such claims,
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Jeep Grand Cherokee (Z.J)
Real-World / Underride Crash Test (and Report) - 16 May 2011

In April 2011 my expertise was solicited by Mr. Clarence Ditlow, Director for the Washington
D.C. based Center for Auto Safety (CAS), regarding a planned real world crash test of a 1996
ZJ-Body Jeep Grand Cherokee fuel system. My role as representative for CAS also included
confirmation of test vehicle (Jeep Grand Cherokee) condition as competent, representative and
authentic for the stated test purpose(s).

The context of this crash test was the ongoing CAS petition, which is requesting a safety defect
recall, which was originally submitted to the National Highway Traffic Safety Administration
(NHTSA) under Defect Petition DP-09005 (Attachment G), which has been upgraded by
NHTSA to Preliminary Evaluation PE-1003]. The latter occurred subsequent to my meeting
with NHTSA Administrator David L. Strickland in May 2010, and my submission to CAS of
June 2010 (Attachment I).

The crash test occurred at the Karco Engineering, LLC facility in Adelanto, California, on
Monday 16 May 2011 at approximately 11:30 am.

The crash test “bullet vehicle” was a Ford Taurus four-door sedan. As prior employee at Ford
Motor Company, assigned to the Taurus program, I am very familiar with this vehicle
configuration, and its ubiquitous real-world highway presence. The speed of the Taurus upon
impact was 40mph.

Selected photos of my pre-test participation and post-test vehicle condition are sub-attached.
Also sub-attached is the complete and official Karco Engineering test report of 6 June 2011.

As can be rendered from the sub-attachments, the ZJ-Body Jeep Grand Cherokee contains a
[uel system that cannot protect passengers, and others, in a foreseeable real world rear crash
scenario. This 16 May 2011 crash test demonstrated the well-known underride crash mode,
wherein bumper mismatch facilitates direct impact to the unprotected {uel tank (please note my
photos). The attached crash test video provides visual confirmation of this simple geometry:

http://www.youtube.com/watch?v={0b6c-22 FM

The total time, {rom crash test impact to complete fuel tank emptying of all stoddard fluid
(non-flammable liquid commonly used to simulate gasoline by automotive manufacturers and
crash test facilities) was approximately/merely 90 seconds. It was at this time that I advised
Mr. Ditlow that the customary post-crash rollover sequence required by FMVSS-301 protocol
was pointless, therefore none was performed.

The ZJ Jeep Grand Cherokee fuel system failure in this test was utterly catastrophic from a
safety point of view,

Memo: Note that Data Sheet lof the sub-attached Karco Engineering tesi report describes the
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6070 Greanwood Plaza Blvd,, Suite 260
Greenwood Village, Colorado 80111
Tek 303.733.1688 Fax: 303.733.1902

winy Kingticarp.com

g{ﬁ%ig@@r@m Furursis Engineedng|and Visualizalles

December 18, 2011

Matthew D, Stackweli

Callahan & Fusce LLC

72 Eagle Roclc Avenue, Suite 320
East Hanover, N} 07936

RE: t al. v. Loman Auto Group
Dear Mr. Stockwell,

As reguested, Kineticorp investigated and reconstructed a fatal motor vehicle accident that occurred on
Febiruary 24, 2007 at approximately 8:53 a.m. The crash occurred on southbound Interstate 287 at
milepost 42.8 in Parsippany, New lersey. A 1298 Subaru Qutback, driven by Natalie Rawls, slowed or
stopped in the right travel lane of southbound 1-287. NN <\ o< or stopped her 1996 Jeep
Cherokee behind the Subaru. The Jeep was then impacted in the rear by a 2004 Toyota Sienna operated by
. s - rosult of this initial impact the Jeep was pushed into the rear of the Subaru
before coming to rest between the right and center lanes of 1-287. During the accident sequence a fire
erupted, As a result of the crash, Ms. Jlllwas killed. In the area of the accident, southbound 1-287 is an
asphalt roadway with three fanes of travel bordered to the right by a gore area separating the through-
travel lanes from the exit lane for Parsippany Road. Figure 1, a photograph taken by police, shows the
accident scene. At the time of the accident the weather was clear and the roadway was dry, straight and
level. Shortly prior to the accident location, the speed limit had changed from 65 mph to 55 mph.

Figure 1



I [ oman Auto Group
Cacember 18, 2011
Page 2

Summary of Conclusions
As a result of our investigation and analysis, Kineticorp reached the following conciusions related te this crash:

1. The Jeep was involved in two impacts. The first occurred when the Jeep was rear ended by the
Toyota, The second occurred whean the Toyota pushed the Jeep into the Subaru.

2. During the first impact, the Toyota was traveling approximately 73 mph and the Jeep was either
stopped or moving stowly.

As a result of being impacted by the Toyota, the Jeep experienced a AV of approximately 38 mph.

4, During the second impact, the Toyota and jeep were traveling approximately 33 mph and the Subaru
was either stopped or moving slowly.

5. The fire did not occur until the second impact when the leep was crushed between the Toyota and
the Subaru.

6. The Jeep's fuel system was not breached during the first impact.

7. During the second impact, the Toyota penetrated underneath the leep, causing the leep to roll
towards the passanger’s side.

8. The initial impact between the Toyota and the leep was approximately 6 times greater than the
Federal Motor Vehicle Safety Standard (FMVSS) 301 test for fuel system integrity, in terms of impact
energy.

9. The severity of accident was increased substantially due to the Jeep being crushed hetween the
Toyota and the Subaru.

Basis for Conclusions: The remainder of this report describes the basis for these conclusions and outlines the procedure through
which they were reached. The procedure described below utilized reliable methods, techniques and processes which conform to

standard and accepted practices within the fiefd of motor vehicle accident reconstruction. The above-listed conclusions, to
which this procedure led, were reached to a reasonable degree of certainty.

Procedurs

e In conducting our investigation and analysis, Kineticorp engineers reviewed and analyzed the documents, photographs
and video listed in Appendix A. These materials were provided to Kineticorp.

e Kineticorp obtained technical specifications for the vehicles involved in the crash.
e Kineticorp inspected, documented, photographed and surveyed the accident site on July 7, 2011,
e Kineticorp inspected, documented, photographed and scanned an exemplar 2004 Toyota Sienna on August 5, 2011.

e  Kineticorp inspected, documented, photographed and scanned an exemplar 1996 Jeep Grand Cherokee on August 18,
2011,

e Kineticorp inspected, documented, photographed and scanned an exemplar 1998 Subaru Legacy Quthack on August
25,2011,

e Kineticorp inspected, documented, photographed and scanned the subject Jeep Grand Chergkee on December 1, 2011,



B (omon Auto Group
December 19, 2011
Page 3

2

Kinaticorp produced computer models of the involved vehicles using data collected from our three-dimensional scans.

Kineticorp produced a computer medel of the crash site. This computer model contains the roadway ang shoulder .
geometries, along with the physical evidence deposited by vehicles during the crash. This computer model was created
from data collected during our crash site inspection, photographs and other documents provided to Kineticorp,

in creating our computer models of the crash site and vehicles, Kineticorp utilized principles and technigues of three-
dimensionat visualization and photogrammetry to locate and place the physical evidence and vehicle positions, and to
document accident related vehicle damage. Photogrammetry encompasses techniques used to obtain measurements
and three-dimensional positional data from photographs. The following technical literature describes the
photogrammetric principles and techniques employed by Kineticorp, These principles and techniques are widely
accepted and used within the field of accident reconstruction.

o Brach, Raymord M., et al, Vehicie Accident Analysis and Reconstruction Methods, “Chapter 10: Photograrsmetry,” Sotiety of Automotive
Engineers, Warrendale, PA, 2005.

o Breen, Kevin €, et al, “The Application of Photogrammetry to Accident Reconstruction,” Paper Number 861422, Society of Automotive
Engineers, Warrendale, PA, 1986.

o Choy, C, McCoy, R, Fenton, S, Neale, W,, Rose, N, “Irmage Analysis of Roflover Crash Test Using Photogrammetry,” Paper Number 2006-01-
0723, Society of Automotive Engineers, Warrendale, PA, 2006,

o Fenien, S, Neale, W., Rose, M., Hughes, C,, “Betermining Crash Data Using Camera-Matching Photogrammeteic Technique,” Paper Number
2001-81-3313, Soclety of Automotive Engineers, Warrendale, PA, 2001

o Husher, Steln E., Michael S, Varag, John F. Kerhoff, “Survey of Photogrammetric Methodologies for Accident Reconstruction,” Proceedings of the
Canadian Multi-Disciplinary Road Safety Conferance Vi, Vancouver, BC, Canada, June 1991,

o Neale, W.T.C, Hessel, D, Terpstra, T., “Photogrammetric Measurement Error Associated with Lens Distortion,” Paper Number 2011-01-D288,
Society of Automictive Engineers, Warrendale, PA, 2011,

o Neale, W.T.C, Fenton, S., McFadden, §., Rose, N.A., “A Video Tracking Photogrammatry Technique to Survey Roadways for Accident
Reconstruction,” Paper Number 2004-01-1221, Society of Automotive Engineers, Warrendale, PA, 2004,

o Pepe, Michael D, et al,, “Accuracy of Three-Dimensional Photogrammetry as Established by Controlled Field Tests,” Paper Number 930662,
Society of Automotive Engineers Warrendale, PA, 1993.

o Rose, Nathan A, Neale, W.T.C,, Fenton, $.J., Hessel, D., McCay, R.W,, Chou, C.C., “A Method to Quantify Vehicte Dynamics and Deformation for
Vehicle Rollover Tests Using Camera-Matching Video Aralysis,” Paper Number 2008-01-0350, Society of Automotive Engineers, Warrendale, PA,
2008,

o Rucecba, R, Duran, A, Carr, L., Erdeliac, D, “A Three Dimensional Crush Measurement Methodology Using Twe-Bimensional Photographs.” Paper
Number 2008-01-0163, Society of Automotive Enginears, Warrendale, PA, 2008,

Having created computer models of the crash scene, scene evidence and subject vehicles, Kineticorp engineers then
analyzed the motion of the vehicles through the scene evidence. Our analysis of the vehicle motion relied on widely
utifized and accepted literature related to the interpretation of physical evidence from vehicular crashes. A sampling of
this fiterature is listed below:

o Baker, Kenneth S, “Yraffic Collision Investigation.” Northwestern University Center far Public Safety, 2001.

o Beauchamp, Gray, Hessel, David, Rose, Nathan A, Fenton, Stephen i, “Determining Steering and Braking Levels from Yaw Mark Strlations,”
Paper Number 2009-01-0092, Society of Autamative Englneers, Warrendale, PA, 2009,

o Daily, John, et al., Fundamentals of Traffic Crash Reconstrystion, Institute of Police Technology and Management, 2™ Printing, June 2006,

o Fricke, Lynn B, Traffic Accident Recopstruction, Northwestern University Center for Public Safety, First Edition, 1980

Kineticorp reconstructed the crash utilizing principles of Conservation of Energy and Conservation of Momentum.
These principles are described and validated extensively in the literature pertaining to vehicular accident
reconstruction. The follow list is a sampling of that literature.
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Brach, Raymond M., et al,, Vehicle Accident Analysis and Reconstruction Methods, Society of Automotive Engineers, Warrendale, PA, 2005,

Baily, John, et al,, fundamentals of Traffic Crash Recongtruction, Chapter 13 - Critical Speed Yaw, Institute of Palice Technology and
hanagement, 2006.

= Kineticorp also utilized crush analysis in reconstructing the crash. The principles and technigues of crush analysis are
described and validated extensively in the literature pertaining to vehicular accident reconstruction. The following list is
a sampling of that literature:

o}

fe]

Camphbell, K.L., “Energy As A Basis For Accident Severity — A Preliminary Study,” Doctoral Thesis, University of Wisconsin, 1972.
Emori, Richard L, "Analytical Approach to Autemabile Coilisions,” 6800186, Seciety of Automotive Engineers, Warrendale, PA, 1968,

Neptune, James A., Flynn, James E., "A Methed of Determining Accident Specific Crush Stiffness Coefficlents,” 940913, Society of Automotive
Engineers, Warrendale, pa, 1934,

Rose, Nathan A., Fenton, Stephen J., Ziernicki, Richard M., “An Examination of the CRASH3 Effective Mass Concept,” 2004-01-1181, Saciety of
Automotive Enginaers, Warrendale, PA, 2004.

Rose, Nathan A., Fenton, Stephen ., Ziernicki, Richard M., “Crush and Coaservation of Energy Analysis: Toward a Consistent Methodology,”
2005-01-1200, Society of Automotive Engineers, Warrendale, PA, 2005.

Rose, Nathan A., Fentor, Stephen J,, Beauchamp, Gray A., "Restitution Modeling for Crush Analysis: Theory and Validation,” 2006-01-0508,
Saclety of Automotive Engineers, Warrendale, PA, 2006.

Warner, Charles Y. et al,, “A repeated-Crash Test Technique for Assessment of Structural Impact Behavior,” 860208, Society of Automotive
Engineers, Warrendale, PA, 1986,

2004 Tovota: The Toyota involved in this crash was 2 2004 model year Sienna XLE (VIN - 5TpzA22¢34SHEEE. This vehicle
was equipped with a 3.3-liter 6-cylinder gasoline engine and an automatic transmission. Figure 2 shows the Toyota at the
accident scene. As can be seen in the figure, the Toyota shows sighs of frontal impact and fire damage. The Toyota was not

available for Kineticorp's inspection.

Figtire 2
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1996 Jeep: The Jeep involved in this crash was a 1896 mode! year Grand Cherokee Laredo {VIN- 1J4GZSSS§TC-
equipped with a 4.0-liter 6-cylinder gasoline engine and an automatic transmission. Figure 3 shows the Jeep at the time of

our inspection. As can be seen in the figure, the Jeep exhibits signs of impact damage to both the front and rear of the
vehicle as well as fire damage.

Figure 3

Kineticorp determined that the maximum static crush to the rear of the Jeep was approximately 37 inches. The forces of the
collision caused the rear axle of the Jeep to move forward.

1898 Subary: The Subaru inveolved in this accident was a 1998 model year Legacy, Outback Edition (VIN -
4538G6852wW7HIE. This 4-door wagon was equipped with a 2.5-liter, 4-cylinder gasoline engine and an automatic
transmission. Figure 4 shows the Subaru at the time of the accident. As can be seen in the figure, the Subaru sustained
damage to the rear of the vehicle. The Subaru was not available for Kineticorp’s inspection.

gired2

Accident Scene Diagram; At the time of Kineticorp’s scene inspection, gouging and burn marl evidence were still present
on the roadway. Kineticorp surveyed this evidence and the site geometry and created a three dimensional model of the
accident scene, Using this three dimensional model, Kineticorp located additional physical evidence and positions of
involved vehicles by conducting photogrammetric analysis on photographs provided to Kineticorp.

Photogrammetry is the process of obtaining three-dimensional measurements and pesitional date fram photographs. The
photogrammetric technique that Kineticorp used on this case is referred to as camera-matching photogrammetry. This
technique involves the following steps:

{1) Computer-modeling software is used to create a three-dimensional computer modei of the crash scene from data that
was collected at the scene with surveying equipment, This computer model includes features of the environment that were
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present at the time of the accident such as road boundaries, roadway stripes and other unique aspects of the roadway
environment.

{2) The computer-modeled environment is then imported into 2 modeling software package and a number of computer-
modeled cameras are setup to view the computer environment from perspectives that are similar to the perspectives
characterized in the photographs taken shortly after the accident.

{3) Each of the accident scene photographs that are to be analyzed are imported into the modeling software and is
designated as a background image for the corresponding computer-modeled camera with the same perspective.

{4} Adjustments to the location, focal length and target location of the computer-modeled camera are made until there is
an overlay between the computer-generated environment medel and the eavironment shown In the photograph.

(5) Once the camera iocation and characteristics are determined and the overlay between the environment model and the
photograph is obtained, non-permanent features, such as physical evidence on a roadway and vehicle positions can be
mapped from the photograph onto the envirorment model. Computer models of non-permanent features, such as vehicle
rest positions can also be added to the environment through this same process. Once these non-permanent features are
fransferred to the environment model, they can be measured relative to the known dimensions of the environment model.

Figure 5 deplcts a sampling of our photogrammetry anaiysis. The first image of the figure is a photograph taken by police, in
the second image of the figure, the accident scene photograph has been aligned with the computer model which is visible
as an overlay of lines. The third image of Figure 5 [{continued on following page), shows the aligned computer model with
the physical evidence traced. Additionally, vehicle models have been positioned to locate the involved vehicles points of
rest. In the hottom image of Figure 5-continued, the photograph has been removed leaving the geometry from the
computer model.

Flgure &
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Figtire S-continued

Figure © depicts our sccident scene diagram, including the rest positions of the vehicles that were located using
photogrammetry. Glass, gouge marks and tire marks are indicated in blue. Fluid and burn areas are shown in orange.

Figure 6
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Analysis: Gouge and tire mark evidence ware used to locate the points of impact on the roadway. Figure 7 depicts the focation
of the vehicles at first impact as dictated by the physical evidence.

Figure 7

After the initial impact, the Jeep and Toyota traveled approximately 30 feet before impacting the rear of the Subaru. Figure
8 depicts the position of the vehicles at the second impact. As seen in the figure, the Jeep is crushed between the Toyota
and Subaru, During impact two, the Jeep and Toyota were both damaged more extensively, as evidenced by the glass
deposit at the location of the impact. As the Jeep was crushed, it rolled towards the passenger side and the Toyota under-
rode the rear of the leep as depicted in Figure 9. The leep rolled approximately 25 degrees based on the damage pattern ta
the rear lift gates of the Jeep and the Subaru. Specifically, the window opening of the Jeep's rear lift gate exhibits more
damage to the right stde than the left, consistent with the Jeep being rolled to the right as the Toyota penetrated
underneath the rear on the Jeep. Also, the rear [ift gate of the Subaru exhibits damage consistent with the front of the leep
being lifted up above the Subaru's rear bumper. Additionally, the right rear wheel of the Jeep gouged the pavement as it
rolled to the right.

Figtire 8
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Figure 9

The vehicles then traveled to rest. The coliision locked the rear right tire of the Subaru, causing it to leave a dark tire mark
that led to its rest position. The Subaru traveled approximately 130 feet after the impact and came to rest on the shouider.
The Toyota traveled approximately 40 feet before coming to rest in the right lane, As the Jeep was crushed between the
Subaru and the Toyota, it began to rotate counter-clockwise, The leep traveled approximately 50 feet, and rotated
approximately 180 degrees hefore coming to rest straddling the right and middle lanes. The motion of the Jeep as it
traveled to rest js depicted in Figure 10.

Figuse 10
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Through analysis of the accident sequence, Kineticorp determined that the Toyota impacted the Jeep at a spead of
approximately 73 mph. There was no evidence of braking prior to the point of initial impact. Both the Jeep and Subaru were
stopped or moving slowly when they were impacted. As a result of being impacted by the Toyota, the Jeep experienced a AV of

approximately 38 mph.

Figure 11 belaw shows a gouge mark created during impact one when the Toyota first impacted the rear of the Jeep. The
gouge mark was likely created when the jeep’s undercarriage made contact with the pavement. Analysis of the vehicle’s
bumper structures shows that the height of the Toyota’s front bumper is in lina with the Jeep’s rear burmper and that there
was good engagement between the bumper structures. As mentioned earlier, the Toyota pushed the Jeep ahead
approximatedy 30 feet into the rear of the Subaru. During this second impact, the Jeep was crushed between the two
vehicles and the rear structure of the Jeep, which had already been damaged, was crushed additionally. As seen in Figure
11, the fire pattern on the ground is located in the area of impact two. As depicted In Figure 9, the Toyota penetrated
underneath the left side of the Jeep causing it to roll towards its right side. It is during this second impact where there is
evidence of a fire pattern on the ground due to the leep’s fuel system being breached.

Figure 11

The top image in Figure 12 depicts the damage to the leep, as documented with our three-dimensional scan. The rear axie
is highlighted in blue in Figure 12. The bottom image of Figure 12 depicts the relative movement of the rear axle compared
to its original undamaged position. The axle would have moved further forward dynamically during the crash.



-v. Loman Auto Group
December 19, 2011
Page 11

%?
&

3

Figure 12

Discussion: Kineticorp compared the severity of the initial impact to the Jeep to the FMVS5 301 fuel system integrity test. In
the FMVSS 301 test, a four-thousand-pound, rigid barrier impacts the rear of the vehicle at 30 mph. Kineticorp determined
that the first impact between the Toyota and Jeep was approximately 6 times more severe than the FMVSS test conditions.

Kineticorp also examined crash test reports produced for the Center for Auto Safety (CAS) by KARCO", These tests involved
1999 and 1996 Jeep Grand Cherckee vehicies being impacted by Ford Taurus’. Kineticorp determined that the energy
involved in the initial impact between the Toyota and Jeep in the subject accident was approximately 2 times greater than
the 1999 Jeep test, and approximately 4 times greater than the 1996 Jeep test.

The subject accident was significantly different than the KARCO tests in terms of the lateral and vertical alignment of the
vehicles. The top image in Figure 13 depicts the initial impact alignment between the Toyota and the leep. The image below
shows the alignment batween the Taurus and Jeep from test TR-P31070-01-NC, The top of the bumper of each vehicle has
been indicated, the Jeep in red and the impacting vehicle in yellow. As depicted, there was good bumper alignment in the
subject accident. However, in the KARCO test, the entire bumper of the Taurus was beneath the bumper of the Jeep. The
test setup is conducive to vehicle under-ride, the subject accident was not. In both KARCD tests, the tires on the Jeep were
significantly larger than the tires on the subject Jeep at the time of the accident. Also, the tires on the test Taurus were
significantly smailer than the recommended tire size for that vehicle in test TR-P31070-01-NC. These tire differences make it
easier for the Taurus to under-ride the rear of the Jeep in the tests. Further, the test tire pressures were not listed in the
test reports and it appears that the tires of the Taurus were underinflated for the test. This would lower front of the Taurus
and male it easier for the tires of the Taurus to compress during the impact. Low tire pressure would also make it easier for
the Taurus to under-ride the Jeep. The alignment between the test vehicles was drastically different than the alignment
during the accident. In terms of under-ride propensity, the vehicle and tire selections in the test are skewed towards 2
worst case scenario for the Jeep's structural ability to absorb the crash energy. These conditions did not exist in the subject
accident.

' Test numbers TR-P31070-01-NC and TR-P31015-01-A
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Figure 13

in the subject accident, the Toyota impacted squarely into the entire rear of the Jeep. In the KARCO tests, the collision was
offset, such that the entire rear of the Jeep was not directly involved in the collision. This offset in the test is significant
because less of the vehicie’s width is available to absorb the impact energy. In other words, offset collisions are mare
severe in terms of energy absorption demands placed on the impacted vehicle. Since the subject accident was a full overlap
collision, the offset tests are misrepresentative of the subject accident. The top image in Figure 14 depicts the laterat
alignment of the vehicles in the subject accident. The red line indicates the center of the leep, the vellow line indicates the
center of the Toyota. The KARCO test is depicted below.” In the KARCO test, the Taurus is offset significantly to the left at
tmpact. Due the lateral and vertical alignment differences, no meaningful comparisons can be made between the subject
accident and the KARCO test results. It should also be noted that components in the test Jeeps were removed, such as the
spare tire, door panels and the rear side windows. At this time Kineticorp has not made a determination as to the effect of
removing these items in the tests,

Figure 14

? Note tha distortion from the KARCO video makes the Jeep appear wider than it is.
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Both the FMVSS and KARCO tests are single impact tests and do not involve a secondary impact as occurred in the subject
accident, These tests do not take inte account the additional severity introduced by a second loading event or under-ride to

an already damaged vehicle.

Closing: The opinions and conclusions expressed in this report were reached to a reasonable degree of engineering certainty
based on our investigation and analysis to date. We reserve the right to critique opposing experts after having the opportunity
to review their file materials and testimony. Further information, data, investigation or analysis may lead us to revise or
supplement these opinions and conclusions. Kineticorp may produce additional graphics and animations for use at trial.

Sincerety,

T /?3"“ K’/

7 gray Bé%uchamp, P.E.
Senior Engineer
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Appendin A
List of Provided Materials

New Jersey Police Crash Investigation Report; Case No. B080-2007-00445A dated 02/24/2007
State of New Jersey Division of Fire Safety incident Report dated 02/2472007

o Digital Photographs

o PDF containing 41 police photos

PDF containing 420 photos of Vehicle Inspection taken by Dynamic Analysis Group
PDF containing 16 photos of Scene Inspection taken by Dynamic Analysis Group
PDF containing 81 black and white photos taken by Mr. Alcala

41 8x10 police photos

¢ o 0 C

o  Dightal Video

o Video provided by Paul Sheridan

e  Deposition Transcripts (with Exhibiis®)

o Victoria Morgan-Alcala® o Paul Sheridan®

o Detective Kevin Bartles o Trooper Elkin Orellano®
o Natalie Rawls

o Phillip Kaeser

e  ExpertReporis

2 0 0 0 C O 0 0O 0 C o 00

Donald Phillips [nitial Report (National Forensic Engineers, inc,) dated 04/22/09

Donald Phillips Suppiementat Report {National Forensic Engineers, Inc.) dated 07/25/2011

Neal Hanneman Preliminary Report {Forensic Automaotive Consulting Team) dated 12/04/2009
Neal Hanneman Supplemental Report (Forensic Autometive Consulting Team} dated 08/03/2011
William Bush Repart {Bush Investigative Services, LLC) dated 12/03/09

Paul Sheridan Report ~ Second Revision dated 08/10/2011

Ross 1S Zbar Report {Plastic and Reconstructive Surgery) dated 08/09/10

Nicholas Durisek Report {Dynamic Analysis Group, LLC) dated 03/14/11

Robert Banta Report {Banta Technical Services, LLC) dated 03/24/11

Robert Banta Supplemental Report (Banta Technical Services, LLC) dated 12/12/11

Carl Nash Report dated 08/11/2011

Thomas Bennent Report (Forensic Medicine and Pathology) dated 09/09/11

Rose Ray Report (Exponent Failure Analysis Associates, Inc.) “Analysis of the Real-World Crash Performance of
1993-1898 Jeep Grand Cherokees dated 12/15/11

e lLepal Documents

O

o o O ©

Second Amended Complaint

Natalie Rawis Answers

Deposition Notices for Plaintiff's Experts
Deposition Subpoena Notices

Answaers 1o Form C Interrogatories

o Other Documents

O

O

Natalie Rawis Statement of Order
21 Real World Crash Study
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o Z) Frames and Bumpers Manual
o ZJ Fuel System Manual
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APPENDIX B
INSTRUMENTATION DATA TRACES

B TR-P31070-01-A



TABLE OF DATA PLOTS

Plot Page
1 Bullet Vehicle Center Tunnel X B-1
2 Bullet Vehicle Center Tunnel Y B-1
3 Bullet Vehicle Center Tunnel Z B-1
4 Bullet Vehicle Center Tunnel Resultant B-1
5 Bullet Vehicle Center Tunnel X Velocity B-2
6 Target Vehicle Center Tunnel X B-3
7 Target Vehicle Center Tunnel Y B-3
8 Target Vehicle Center Tunnel Z B-3
9 Target Vehicle Center Tunnel Resultant B-3
10 Target Vehicle Center Tunnel X Velocity B-4
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Test Vehicle: 1988 Ford Taurus 4-0r Sedan Project Ne.: P31070-01
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Test Vehicle 1988 Ford Taurus 4-Dr Sedan Project No.. P31070-01
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Test Vehicle: 1986 Jeep Grand Cherokee 5.Dr MPV Project No.. P31070-G1
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Test Vehicle 1996 Jeep Grand Cherokee 5-Dr MPV Project No - P31070-01 [

Test Program: 40 MPH Rear Impact 30% Offset Test Date: 5/16/11 5,1?1.%&9 j
30
26 =
Curve Description
T 1 Target Vehicle Center Tunnel X Velocity
% Plot Type SAE Class Units
. 010 INT 180 MPH
Max Time Min Time
0 217 196.0 0.0 1.0
-50 0 50 100 150 200 250 300

Time - Milliseconds
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DATA SHEET NO. 1
CRASH TEST SUMMARY

Bullet Vehicle: 1988 Ford Taurus 4-Door Sedan Project No.: _P31070-01
Target Vehicle; 1986 Jeep Grand Cherpkee Limited 5-Door MPV Test Date: 05/16/11
PRIMARY IMPACT DATA
Parameter Units Value
Bullet Vehicle Velocity at Impact km/h 65.53
Bullet Vehicle Test Weight kg 1529.0
Bullet Vehicle Maximum Static Crush mm 370
Target Vehicle Test Weight kg - 1889.0
Target Vehicle Maximum Static Crush mm_ | 580
Impact Point (From Centerling) mm § - 580
BULLET VEHICLE DOOR OPENING AND SEAT TRACK DATA
Description Driver Passenger
Front Door Opening Remained closed and opeérational | Remained closed and operational
Rear Door Opening Remainéd closed and operational | Remained closed and operational
Seat Track Shift . Unknown . i Unknown
Seat Back Failure " No " No

IJeer Grand Cherokee |

TARGET VEHICLE DOOR OPENING AND SEAT TRACK DATA

Description Driver Passenger
Front Door Qpening Jammed shut Jamimed shut
Rear Door Opening Jammed shut . - ~Jammed shut: .
Seat Track Shift ~ Unknown ' ©oon Unknown
Seat Back Failure cnoYes i o Yes o
VIDEO COVERAGE

Description Number
High Speed Video Cameras sy
Real Time Video Cameras SR
Total s b

INSTRUMENTATION SUMMARY

Description

Driver ATD Sensors

Passenger ATD Sensors

Builet Vehicle Structure Acceleromeiers

Number

Target Vehicle Structure Accelerometers

Total

TR-P31070-01-A
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Mr. David L. Strickland
Administrator

NHTSA Headquarters

1200 New Jersey Avenue, SE
Washington, DC 20590
202-366-4000

3 September 2012

_ Subj'ec_t: o Chrysler Group LLC Assertions - Karco ZJ-Body Impact Test of 16 May 2011
~ Reference: EAIZ 005 lec Update (Chiysier Jeep Fuel Tank System Defect)

Content Thfee Pages:

Time +8 §19 Post Impact Vlews Bullet/Target Speed Cl 0ss0ver Pmnt

A criticai momem inan 1mpact test whmh plovzdes raw data Whi{: h enab es calculation of plasticity, elasticity,
impulse, 1estttut10n efc., is called the crossover point. At this discrete moment, the accelerating target vehicle
has reacheci the . same speed as the deceleratmg bullet vehlcle

- At the crossover pomt the bullet vehicle kinetic ener ay, wluch was available for tlansfer has been fully
- transferred into the target vehicle. The maximum transfer is dependent on the specific test combinations, but
at thls pomt no further significant deformahon (z e. plastlczty) of either vehicle will occur.

- The pEastlmty pomon of the impact has concluded and the elastlc;ty pomon is mamfest That is,
egal atxon of the target from the bullet begins . . . the target vehicle begins to ‘pull away.”

- At this point the target vehicle will contine to utilize kinetic energy (whlch had been transferred from the
bullet) to accelerate further until its reaches it maximum post-collision speed; this data of the target vehicle
represents its maximum change in velocity, called Delta-V: 21.7 mph. -

- In this 16 May 2011 crash test combination (speed directional vectoung, offset mode, and vehicles types)
the cmssover oceurs at appxommatdy 1 19, 1 m;ihseconds after the mmal impact (T = 0.000).

- In tlm crash test cc:mbmataon fht, CImsover speed is ap Jm\imately f8 46 mph (ATTACHMENT 12),

At T +0 1 19 the target vehicle has commenced appreciable movement in the X-axis direction. This separation
sequence which moves the target /bullet vehicles off the impact pad, exposes the surface, and accommodates
viewing of the stoddard evidence of a fuel tank breach which I assert occurred back at T = +0.052.
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Time +0.119 : Post-lmpact Views - Bullet/Taraget Speed Equalization
“Crossover” Point Data Set”

Bullet Vehicle Target Vehicle
1988 Ford Taurus 1996 Jeep Grand Cherokee
(Taurus Platform) (Z4-Body)
Velocity in MPH Impact Duration: Event Velocity in MPH Impact Duration: Event
(Decreasing) Time in Milliseconds (Increasing) Time in Milliseconds

18.7533 117.8 18.2917 117.8
18.7323 117.9 18.3082 117.9
18.7113 118 18.3252 118
18.6902 118.1 18.3426 118.1
18.6689 118.2 18.36 118.2
18.6473 118.3 18.3771 118.3
18.6254 118.4 18.3935 118.4
18.6032 118.5 18.4088 118.5
18.5808 118.6 18.4226 118.6
18.5582 118.7 18.4346 118.7
18.5356 118.8 18.4445 118.8
18.5129 118.9 18.4522 118.9

18.4904 184578 S
i S

18.463

18.4648
18.403 18.465
18.382 18.4648
18.3613 18.4647
18.341 18.4646
18.3208 18.465
18.3009 18.4656
18.2811 18.4666
18.2615 18.468
18.2421 18.4697
18.2229 18.4718
18.2039 18.4742
18.1852 18.477

* Source: Karco Engineering tabulated data from 16 May 2011 Impact Test Report Number
TR-P31070-01-A
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