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Summary

In order to achieve the Japanese government’s target, “The safest and smoothest road traffic society in

the world by 2030”, various efforts have been made by the local and central governments, automotive

manufacturers and others. This paper introduces Mazda’s efforts including a comprehensive accident re-

search covering from statistical analyses to in-depth study such as accident reconstructions and counter-

measure considerations. In the study, rear-seating elderly occupants’ injury cases at frontal collisions

were focused on, and the reproduction of vehicle and human behaviors at the accidents and the analyses

of the factors affecting injuries are explained. The findings of this study provide us the hints leading to

the injury/fatality reduction from the perspective of a human body.
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Fig. 1
Seriously Injured Participants in Accidents Involved with
Mazda Passenger Car (2013)
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Fig. 2 Configuration Rate of Crash Area of Mazda
Vehicle with Fatally and Seriously Injured Occupants of
Mazda Passenger Car (2013)
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Fig. 3 Injury Reduction Process
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Fig. 4 Human Structure Modeled by Lumped-masses
and Springs with Non-linear Stiffnesses
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Fig. 5 Standard-Sized Model(Left) and Scaled Models
(Center,Right)
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Fig. 6 Fatal and Serious Injury Rate by Age, Gender
and Seat Position
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Fig. 8 Fatal and Serious Injury Rate by Age Group in
Rear Passenger
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Fig. 9 Number of Fatal and Serious Injuries by the
Body Parts Mainly Injured in Rear Passenger
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Fig. 11 Reconstruction Summary of the Cars Behavior
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Fig. 12 Injuries of the Elderly Rear Seat Occupant in the
Case

Table 1 Summary and Passenger Simulation Condition
Accident mode Car to car Accident (Crossing-Paths)
Accident / model Accident data MADYMO Model
Adult male human
Rear seat Occupant | 83 years old/Male body model
Max Injury:AlS5
The chest blood
vessel damage
Injury source:
ity Seat belt Chest def.34 mm
Other Injury:AlS2 Abdomen def.23 mm
The abdominal
pancreatic damage
Result Injury source:
Seat belt
Rear door & No Paratripsis No contact
Injury B-pillar Trim mark
Souree | £¢ seat Intact Intact
Retractor 60-70 mm 65 mm
Pay-out
Seat belt Webbing siip |
€bbing slip 20-30 mm 20 mm
at Buckle
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Fig. 15 Comparison of the Rear Passenger Behaviors

—214—



No.32 (2015)

KR

Fig.15121%, LA E3o D4 — 2 DFIMINIE & ke E
DHFBOENER LTINS,

() r—ARAZT 4 IZ L ARBEFMRFTOE L0
(1) (2) HORRND, RIZERFOM%IE TR O
OO, T ) VERRERESERNIETHY,
ELWEEBEES L IESRY— L FOBANEETH S
TRl BERAOEIIEHHZBE LT, INb%x

TR L Tn&Ezn,

F72, VT AU—L RCOREEESEKFEZBHELT,
MEREFEIZBE L CORRDFEBMLETH Y, EFEEED
TX A= LD E BT bLIED D,

Stk ARIO XD R AHEE LT, BN 5 mEinE %
U & T AL ERREEBE Lz ETORMEMN2R R
HEE DO BRFE it LT <,

5. 8hVIC

AT, REFERTOREGE 2R L TV <D,
HAIZ 1T 2 LB DT & 45 DIV J L & 2272 b
BEOITREODT TN T A&/ L,

(1) BEEE CHLEEL L 2727 — A D64% (LA
RThD, FHZ, BEOGEEE DY A7 OBEITAIE XY
BN LD, AT, MmEZEROZE RnERE %
TFFER T IERE LTz,

(2) EBlOFEOFEMAETRR LZ I 7 nHlgT —% D%y
Wre, FMEBEEREDOTTVAZTREL, avBa—H
FTHEREFHL, AR, BERESHL, *HRER
L, FOEERBHRH e 2AEMILLTZ, 5%, Z0
Tt Z2E MV, BADITARDAS 7 ufiigs — & o
[E?CIDAS (China In-depth Accident Study) 7 — 10
FEREALT, SEIJEREGERBOTZDOIA AR L
TV TETHD, £z, TRHFHMREEREOTE
179 T D DEFE R Z B0 AN TR E i LT,

(3) AW%EFIOMHEESE, ®BIFRE, @miEOr—20
REFERD D, BFREOE LORELS L IE L s
EMHOBEEMRA LN R T,

(4) V7N —)v ROERE CREMRES DI E SN T
FHCOETE AR T D EANBAR Ak L, R D& eMm
FEBE LML EZ B L LEET D Z & T, BREROLS
LRZLOE EIZEBRL T E 20D,

SE

(1) Kawaguchi, K., et al. : Frontal Crash Data Analysis
in Japan for the Real-world Safety Enhancement, FISI-
TA F2006M136 (2006)

(2) FTHIZD « STEFEBORFEMERE O TG SRR 5 R
RO, ~ > X H, No.31, pp.161-167 (2013)
(3) Ogawa, S., et al. : Effect of Visibility and Pedestrian
Protection Performance on Pedestrian Accidents,
ESV13-0365 (2013)

(4) Happee, R., et al. : A Mathematical Human Body
Model for Frontal and Rearward Seated Automotive
Impact Loading, SAE983150 (1998)

(5) Happee, R., et al. : athematical Human Body Model-
ling for Impact Loading, SAE1999-01-1909 (1999)

(6) Mertz H.J., et al. : Size Weight and Biomechanical
Impact Response Requirements for Adult Size Small
Female and Large Male Dummies, SAE 890756 (1989)
(7) Happee, R., et al. : Optimization of Vehicle Passive
Safety for Occupants with varying Anthropometry,
ESV98-S9-0-03 (1998)

(8) Rodarius, C., et al. : Scalability of Human Models,
ESV 07-0314 (2007)

(9) H il = £ J5 5 3 o & i 5E & 0 45 F AR I D 53 4T,
ITARDA #16[FbJER £ 27 —~im 3 (2013)

(10) Chen, Q., et al. : A Comparison Study of Car-to-
Pedestrian and Car-to-E-Bike Accidents: Data Source:
The China In-Depth Accident Study (CIDAS), SAE No.
2014-01-0519 (2014)

[ B |

A —H

SRR 2 BRI B

—215—


http://www.mazda.com/contentassets/f9917ef8c0cc4705936fd468f87af961/files/2013_no030.pdf



