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VL FLIPPED ONTO
LEFT SIDE BEFOR
ROLLOVER|TO TOP

Y ukon

Subject

90'sGMC
Unbelted Driver
(4 others declined)

SUV Rollover



DeltaVV = 10 mph BE
Max Crush=20cm @ C6

Rollover - 00TDDO4
Max Crush = 31 cm of Driver Seat Area



i

| ntrusions
Fow Fosition | Area |ntruded Component |rtruzion Egnitude Cruszh Direchion
F B L=t interior  [Wwindshield header 32)>=30to < 46 cms | Yertical
Front Seat Left |Rkerior A, [&1A82]-pillar M |x=40to < d6cms | Vertical
Front Seat Left | nterior Windzhield 32 »=30to < 46 oz | Verhical
Front Seat Left |Rteriar Foaf [or convertible top J6|x=30to< 46 cme | Vertical
Frant 5eat Left | mterior Foof zide rail d2 1 »=30to < 46 cmz | Vertical
Front Seat Middle | [nteror Windzhield 24 »=15t0< A cmz | Vertical
Front Seat Right  |lnteriar Windzhield 191>=15t0< 30 cme | Vertical
Front Seat Right  |lnterar Windzhield header 20i»=15t0< 30 cmez | Vertical
Front Seat Right  |lnteriar Foaof [or convertible top 16{>=15t0< 30 cme | Vertical
Front Seat Middle | [nteror Windzhield header 28 »=15to< A cmz | Vertical
Front Seat Middle | Intenor Hoof [or convvertible top 26lx=18t0< 30 cmz | Vertical
Front Seat Fight  |Intenor & (&7 Ad2)-pillar Zdlrx=18t0< I cmz | Vertical
Front Seat Hight  |Intenor Hoaf zide rail 13{>=8to<1hcme Vertical
Second Seat  |Right | Intenar Hoof [or convertible top 9 »=8lo<15cmz |Yerlical




Subject Driver
30's Mde

No Belts used

No airbag

Injuries

Head - Concussion + LOC

Face - R facial contusion

Abd. - Hematuria’/blood in urine
(kidney/bladder contusion?)
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Three unbelted back seat occupants - No Serious Injuries



SUV Rollover G

1CM =2.5M

—— GLAZING DEBRIS

y—LIGHT POLE - RP
O NORTH EDGE OF SIDE

J’ STREET - RL

-«—
PAVED SIDE

STREET
—

- i,
. [

e [ive total occupants in vehicle who all belted



Single Rollover Event
Four quarters

CDC =00TDDO5

Max Crush = 38 cm

@ Right
windshield header



| ntrusions

How Fogition | Area |ntruded Component | Companzon | Intruded | Intrusion @nitude Cruzh Dlirection
Front Seat Right | Interior Windshigld header 102 B2 a0 »=30to < 46 cmz  [Mertical
Front Seat Fight | Intenar Hoof [or corvertible top 1110 (ate] 42 (»=30to < 46 cms  |Werhical
Front Seat Hight | Intenar & (&1 482 )-pillar 102 B A0|»=30to < 46 cms  |[Werhical
Front Seat Hight | Intenar FHoof zide rail 103 Bd J9|x=30to < 46 cmz  |Wertical
Front Seat tiddle |Intenor Windzhield 25 1 2 x=101t0< 30 cme | Merbical
Front Seat Right | Interior Windshield 2h 1] 2hl»=158t < 30 cmz  [Mertical
Front Seat Hight | Intenar B-pillar 102 a7 15{>=15t0< 30 cms  [Wertical
Frant Seat Middle |Internor Windzhield header T g5 211»=15t0 < 30 cmz | Mertical
Second Seat  |[Right | Intenor Hoof [or convertible top 110 35 15(>=15t0 < A0 cme  |Werhical
Front Seat tiddle | Interior Foof [or corvertible top 110 a6 24 »=18t0 < 30 cmz  [Mertical
Front Seat Left Irkerior FHoaf [or corvertible top 110 107 S r»=8to<1hem:  |Werhical
Second Seat  |Right | Intenor Hoof zide rail 103 94 S x=8to<1hcms  [Wertical
Front Seat Left [rterior Windshield 25 20 Al{>=3to< Bcms Wertical
Second Seat  |[Middle | Intenor Hoof [or corertible top 110 104 Blr=3to< Boms YWerhical
Front Seat Left Interior Windzhield header 343 29 4|>=3to < Scmz Yertical




Subject Front Right Passenger
20's Mde

Restraint: Lap/Shoulder belt

Max Roof Intrusion location



Contacts

F

E
Contact]Area Component Occ # |Body Reaion Ewvidence Confidence
i Front Sunvigar 2 Head Tranzfer [5pecify] FROBAELE
B R oot Hoof or convertible top 2 Head Hair CERTAIM
B R oof Roaf right zide rail 2 Head H air CERT&IMN
] R oot Foof or convertible top 2 nknown Scratched LI ER D
i R oot Roof ar canvertible top 1| Lowwer A - Unknowr Scuffed FOSSIBLE
{2 R oot Roof or convertible top 3 Urknown Scuffed FROBAELE




Contacts

F

E

Caontact| Area Component Oectt Body Fegion Ewvidence Confidence
s Front Sunvigar 2 Head Tranzfer [5pecify] FROBAELE
B R oot Hoof or convertible top 2 Head Hair CERTAIM
& R oof Raof right side rail 2 |Head H i CERTAIN
] R oot Foof or convertible top 2 nknown Scratched LIMEMNOw N
i R oot Roof ar canvertible top 1| Lowwer A - Unknowr Scuffed FOSSIBLE
F Roof Roof or convertible top 3 | Unkniowr Scuffed PROBAELE




AlIS Region
3 Spine
2 Spine
1 Spine
2 Head

Injuries
Injury

R C5 pediclefx, R
C5laminar, Rinf  uee =
facet fx C5 w/ cord
contusion @ base of _
C4-C5 one “*
C5 nerveroot injury
C5 nerveroot injury
Crown of L scalp 10%
cmlac, complex

te

g

1" central chin lac



Offset Frontal |mpacts

Into SUV'S
-
= )




SUV vs. Sedan

S
e

Obvious mismatch in bumper heights




SUV vs. Sedan

Override impact creates significant
Intrusion of instrument panel/hood

B

Bl SUV bumper into grill of sedan

Sedan bumper into front tire/axle




SUV vs. Mid-Size

e 90’s Ford
s Explorer
\V,
~ | 90
| | | | Mercedes
Subject driver pre-impact view " Y 190E

Posted speed limit - 30 mph

Driver V1 drifted straight, not negotiating
the curve to the left



B DeltaV =25 mph
Offset = 51%




Demographics/ Intrusions

Subject Driver: o
60’s Female '. | /4

Restraints; Lap/Shoulder 7/ -
belt w/ air bag deployment [ SE

Kneebolster -21cm B Y

Left Instr. Panel  -20cm § o\
Hood/windshield - 20 cm :
A pillar -17cm
Toepan - 13 cm
Steering assembly - 10cm



|nterior Contacts

A: Knee bolster
B: L inst panel

C:. L inst panel

D: Airbag




|nterior Contacts

A: Knee bolster
B: L inst panel

C:. L inst panel

D: Airbag

Airbag - Lipstick



Injury summary

..... , e L clavicle fx
Rib fxs:L 2 = (ieod ||
R 8,9

R hand fx

L. malleolus — L tibia shaft fx



REFERENCE LINE
TANGENT LINE

INivan

SUV vs. M

= 30 mph

M

Posted Speed |



I
Ll
* | V1-80's Jeep
. Cherokee

SUV vs. Minivan \ |

Subject V3-90's
Plymouth Voyager




90’ s Plymouth V oyager
DeltaV =27 mph

Minivan

Offset = 63%



Driver - 30's Female

Restraints:

L ap/shoulder belt

Airbag

Deployment
Driver Arealntrusions
Toepan =45cm
Instr.Panel =42cm
A pillar =52 cm

Windshield =24cm
Kick panel =18cm
Steeringcol. =15cm




Driver Entrapment
7/

\

L .‘ I'-" : ,4 — . . | e, |4 c
Dashboard Rollup
Dashboard on top of legs with both mid-shaft femurs fx'd



Driver Contacts

DASH BOARD ROLL
e 1‘. UP CHAIN
" Al ATTACHED TO

= BRAKE PEDAL THER}
QUT BASE OF
™ Y WINDSHIELD

Both Knees contacted into bolster area

Steering Rim Deformity
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“““““ > _ Injury Summary
—7&1
\ i
N Tl Minor chin
T . N and cheek
== abrasions

Driver - 30's Female

1SS =10

L eft Intertrochanteric
hip fx

L eft Midshaft Femur

Femur Fx Ex
Right Tibial L eft Tibial Plateau
Plateau Comminuted Fx

Comminuted Fx L eft third toefx



Injury Summary

AlS
Face
Multiple abrasions and contusions 1
L ower Extremity
L: Midshaft femur fx 3
Intertrochanteric hip fx 3
R:  Midshaft femur fx 3
Bilat: Tibial plateau fx, comminuted 3
L third toe fx 1

MAIS 3
1SS 10



FL EE Head-on
or Corner to Corner Impacts
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FL EE Offset Impacts

1

2

L ateral intrusion may occur

 Framerail getspartial hit, or even missed
 Bumper frame doesn’t extend to corner with any support

« With hollow fender well the impact will make contact into
the wheel/axle and at the base of A pillar

e Longitudinal intrusion of toe pan, instrument panel, steering
column, with even lateral intrusion of door and floor panels.



SUV and
FLEE
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SEVERE COMBO of
Longitudinal and Lateral




Offset FLEE
Into an SUV

BRIDGE BARRIER\.

V2 ROLLED TO

RIGHT SIDE\
GUARD RAIL\

RP __y

END GAURD RAIL

RL

BRIDGE BARRIE—]

EXTENDED SOUTH

V1 -90's Plymouth Breeze - Subject

V2 - 80’s Chevrolet Blazer
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Offset FLEE |

V2 ROLLED TO

into an SUV TS
Ny

END GAURD RAIL

RL

EXTENDED SOUTH

Three case subjects enrolled in V1

Driver, Front Right, 2nd Seat L eft
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CDC - 12FLEES

Smash Missing vehicle
DeltaV =20 mph

Database - Severe
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H o Intruded Component Irtriizior Magn;tude - Crush Di}ectinn

Left Side panel - forsard of the A1 32 »=30ka < 46 cmz | Lateral
Front Seat | Left Inztrument panel left 2Ex=18to< A emz | Longitudinal
Front 5eat [ Middle ||lnztrument panel center 151»=15t < A0 cmz | Longitudinal
Front Seat | Left Side panel - forward af the AT 19{>=15to < 30 cmz | Longitudinal
Front Seat | Left Hoaf [or converhible top] 2E(x=10to< A cme  |[Werhical
Second Seat | Left Croor panel [zide] 2 »=15k< A0 cmz | Lateral
Front Seat | Left Roof zide rail 200 »=15to < 30 cms | Lateral
Front Seat | Left A 1871 /82)-pillar Aalx=10to < Al emz | Longitudinal
Second Seat | Left B-pillar 16 »=15ta < A0 cmz | Lateral
Front Seat | Left Steering Azzembly 16(>=15to< A0 cmz | Longitudinal
Front Seat | Left Cioar panel [zide] 14|>=8to< 15 cme  |Lateral
Second Seat Left Roof zide rail Blx=8to< 1bcme:  |Lateral
Front Seat | (Right || Instrument panel nght Sreieiaionms Longitudinal




Demographics

Driver. 20's Male - No belts, Deployed Airbag

Front Right Pass. 20's Female
L ap/Shoulder belt w/ Airbag
/ months pregnant

2nd Left Pass. 4-8yr. Male
L ap/Shoulder belt ( no booster )



Front Seating Area Contacts
| |










Front Right Passenger Contacts




Seat 21
Contacts

i




Driver Injury Summary

AlS Reqgion Description

3 Head minor TBI/concussion w/deficits

3 Low Ext L transverse/posterior wall acetabular
Fx with sciatic nerve contusion

2 L hip dislocation

2 Abdomen L perinephric hematoma (Grade 1)

1 Multiple minor contusions

Minor contusions, lacerations, and scratches also on Head,
Thorax and Upper Extremities

1SS = 22



Injury Summary - F.R. Pass

AlS Region Description

2 Head + LOC/concussion

1 Upper Ext L upper arm contusion

1 L upper arm abrasion

1 Abdomen Inferior lower abdomen contusions
1 Thorax L chest wall contusions

1 L breast contusion

ISS =06



Back Right Passenger
Injury Summary

10 cm crown head lac (stapled)

L lower thigh contusion

AlS Reqgion Description

2 Head

1 Neck L neck abrasions
1 Lower Ext B knee contusions
1

1 Upper Ext L elbow contusion
1

ISS=5

L 4th finger/nailbed contusion



Conclusion

What to do about SUV offsets? - 2 -
i
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Rather than lower the support on the SUV create a
vertical component on the frame rail of the sedan?



Conclusion

What about the FLEES?

Need to brace and deflect the impact or
extend the bumper support to the corner



Case Reviaws Conclusion

A frontal offset impact into an SUV can create
significant intrusion of the hood, and instrument
panel area of compact sedans/others and increases
INjury severity to the lower extremities and thorax.

Offset FLEE impacts can be very severe, and could
create a lateral component of intrusion along with
rotation to the vehicle where both could exhibit an
additional occupant contact which increases the
INjury severity.

The combination of an SUV with an offset FLEE
can be severe or even fatal.





