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Background

« NHTSA started to conduct a series of
analysis and research to obtain a
comprehensive review of motorcoach
safety issues and the course of action that
NHTSA will pursue to address them.

o www.regulations.gov; NHTSA Docket
2007-28793
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=== Full Frontal Crash Test

e Obtain crash pulse from severe frontal crash event

e Obtain dummy readings for
— Different dummy sizes

— Different seat types
e No belts
» Lap and shoulder belts (3 — point belts)
» Lap belts (2 — point belts)
 Different seat manufacturers

Study seat and seat attachment strength for
different dummy sizes and rear occupant loading

e The test was conducted at the Vehicle Research
and Test Center in December 2007.
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== Motorcoach Detalls

2000 MCI 102EL3 Renaissance
Series 60 diesel engine

B500 Allison Automatic transmission
54 seats

45 ft long, 12 ft 6 inches tall
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—= Seats on the Motorcoach

e Baseline seats
— No belts
— American Seating

e Seats with Belts

— MCI/Amaya

« 3 point belts — 4 rows (dual seats)
e 2 point belts — 1 row (dual seats)

— Freedman Seating
e 3 point belts — 1 row (dual seats)
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NHISA  Seats (Continued)

 Baseline (No belts)

2
« MCI/Amaya/FAINSA “
— 3 — point .
— 2 — point n
| l

 Freedman 3 — point
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Seat Attachments

e 9 occupied, 13 unoccupied rows using
OEM equipment
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NHTSA Test Conditions

e Speed: 30 mph (48.3 kph)
Frontal impact: O degrees; full overlap
* Fixed Rigid Barrier

e Data channels: 355 dummy; 26 vehicle channels @
12500 samples/sec

e
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NHTSA Occupants

Hybrid 111 50 percentile male — 17 dummies
—175cm (5ft 9 in) tall and 77 kg (170 Ib)

Hybrid 11l 5t percentile female — 3 dummies
— 150 cm (5 ft) tall and 50 kg (110 Ib)

Hybrid 11l 95% percentile male** — 2 dummies
— 188 cm (6 ft 2 in) and 100 kg (220 Ib)

Each dummy has

— Accelerometers in head and chest

— Load cells in upper neck and femur
— Chest displacement potentiometer

** The 95" percentile male dummy is not in FMVSS
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Dummy Seating Locations

1L
2L
3L
aL
(McCI)S5L
6L
7L
sL
oL
10L
11L
12L
13L
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1R

2R

3R
AR(MCI)
5R
SR(Freedman)
TR

R
OR(MCI)
10R
11R(MCI)
12R

13R(MCI)
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Accel Locations

a95th Unbelted

S50th Unbelted

5th Unbelted

S0th Lap Belt Only

5th Lap Belt Only

95th 3-Point Belted

50th 3=-Foint Belted

5th 3-Polnt Belted

Reinforced
Attachment

OEM
Attachment
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Frontal Crash Videos
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e Speed: 30.36 mph
. . "i\ Inited States VRTC MOTORCOACH INTO FLAT FRONTAL BARRIER AT 30MPH

Ceparlment. of Onboard Accelerometers
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NHTSA Head Accelerations
N 50th Male — Front Seats

HIC's for HIlIl Mid-Sized Adult Male Dummies in Rows 4R,5R,6R and TR
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Head Accelerations
50th Male — Rear Seats

Dummy: HIIl Mid-Sized Adult Male

T | Unbelted(Dotted Line)
¥
125 Belted(Sclid Line) x
~
[=]
[
: -
2
®
= 75
QS
[T}
3] -
<
-
0 | )
. . TIME [ms
Filter Class: CFC_1000 [ms]
’ Dummy #6541 Seat 10L Window Dummy #134 Seat 11R Window
Dummy #1177 Seat BL Wind ow Drumamy #591 Seat 9F Window Unbelted 3 Point Bel
Unbeited Saps LRl TS TREWd Arg @T1teT TwSeolni TIENS AvaaTifeTI
TiSegny  TRHERD) AvpoTiET2 TUBsERl  TER)  Awg@TiR TR HIC[15]= 336.33 4T2.88 181.92 G7.68 HIC[15}= 38.08 16136 17640 23.10
HIC[M5}= 70005 34072 346.56 108.7 HIC[15]= 117.91 246.80 25688 42.58 = = T
R Wi Jummy #0041 Seat 137 Window
Dummy #4161 Seat 10L Aisle Dummy 8617 Seat 11R Aisle Dummy 'ﬂff :‘e:’tt o L o 3 Point Belt
Inbe | i nbelted
3-Point Belt Tl  TMAN  Swm.oTi kel TuSeoisi  THERS Avg.@iTiiTI
TiE=giy THERd]  Ame.aTiéeT2 THEsge}  THEmel  Ave.Q T1iaTZ ~ . s B3 5 HIC[15]= 26.62 16092 AT5T6 20,02
HC[M6]=  670.01 18442 185.52 11204 HICMSl= 29.57 195.04 20246 28.20 HIC(IS}= 20866 163.20 17576 4806 ) o



Y J ek

NHTSA

~==Head Accelerations — 5th Female

Dummy: HIll Small Adult Female
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Observation - Restraints

e Unbelted dummies:
— High head and neck accelerations

« Dummies with 2-pt belts:
— High head and neck accelerations

« Dummies with 3-pt belts:
— Low head and neck accelerations

« All dummies have low chest accelerations
and chest displacements and femur loads
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— = Qpservation - Unbelted Dummies

* Unbelted dummies typically made head contact with the backseat In
front within 150-180 ms

« Dummies on the aisle seats ended up on the floor and dummies on
the window seats ended up on the front seats or on the floor
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——= Qpservation - Belted Dummies

« Dummies stayed in seats

« Head/Knee contact with front backseat for 95t
male dummies
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Observation - Seat Hardware

 All seat attachments including baseline stayed
Intact

e Baseline seats and Freeman seatback

broke/bent when impacted by unbelted dummies
from behind
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o Rollover Tests

e Tests were done on 2
motorcoach models:
MCI and Prevost

« ECE-RGG6 test
procedures

e Data is being
analyzed

MCI R66 Exterior

21
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Roof Crush Tests

e Tests were done on 2 motorcoach models: MCI
and Prevost

e FMVSS 220 test procedures
e Data is being analyzed
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Future Plans

e Conduct evacuation and flammability tests

e Evaluate research data for rulemaking
recommendations

e Complete information can be found at
www.regulations.gov; docket # NHTSA-2007-
28793
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