BN RN R OFFE 215 T, ABEEAr 2w sUE Vol.40 No.5 &V 5l

B B B AR DT FIC W CORZE (55 1 )

—  —WOUEZEFERIC L DR TR O —

R e v

Scattering Phenomenon of Broken Parts in Traffic Accident (First Report)

— Analysis of Scattering Mechanism of Broken Parts Based on One Dimensional Car-to-Car Collision Tests —

Mitsunobu Fujita

It is important to identify the collision point when reconstructing a traffic accident. Investigators including police

officers sometimes have to determine the collision point based only on the stop positions of broken parts. However,

few studies have been conducted to clarify the mechanism of such phenomenon. We have started to conduct

car-to-car collision tests to understand the mechanism. This paper, focusing one-dimensional car-to-car collision,

shows the clarified mechanism and the relation between collision points and stop points of broken parts.
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Table.1 List of Experimental Conditions

Gross Weight of Gross Weight of

RICHER BN tR) , IBREICT L—X 20T
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Speed Frontally Impacting Car *1 Rear—impacted Car *2
1 30 km/h 1039 kgf 1026 kef
2 30 km/h 1042 kgf *4 1021 kef
3 35 km/h 1037 kgf 1022 kgf
4 35 km/h 1048 kgf 1021 kef
5 40 km/h 1048 kgf 1030 kef
40 km/h 1012 kgf 1009 kgf

*1 Frontally impacting cars are braked after collision to avoid secondary collision.
*2 Rear-impacted cars are in stop conditions and no-braked.

*3 The types of all collided vehicles are same.

1 Speed *4 with frontal fog lamps
High Spee E .
Ca%nera Y . Measuring rulers Table.2 Actual Collision Speed and Distances of Scattered Target Parts from the
. \- & Collision Point
Frontally Impacting Car Car " Actual Collision Distances from Collision Point
(('-.D —> o Speed Target Part (Left) Target Part (Right)
30, 35, 40 km/h / 1 29.85 km/h Not Dropped 390 m
ioh d /,\- /- 2 30.04 km/h Not Exist Not Exist
Hig Spie Cgme.r;‘ \____/ High Speed 3 34.84 km/h 550 m 510 m
rom Lpside Camera 4 35.03 km/h 530 m 400m
5 39.60 km/h 595 m 510 m
Fig.1 Outline of Rear-end Collision Test 6 3991 km/h 390 m 6.10 m



[1] 0.000 sec. (Start of Collision)

: N &
Collision Point

[5]0.234 sec.

| Stop Position

Fig.2 Sequence of Collision and Parts’ Drop in Rear-end Collision Test (No.3, 35km/h)
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Fig.3 Comparison between the Theoretical Formulae and Observed

Values in Rear-end Collision Tests
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Fig.4 Outline of Frontal Collision Test
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Fig.5 Sequence of Collision and Parts’ Drop in Frontal Collision Test
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Fig.6 Comparison between the Theoretical Formulae and Observed Values
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Fig.7 Reconstruction of Collision Point/Speed from Objective Information



PRSNGSR R Z b o TR L 0D, —, 2
DFID L H IR EIE B O HFIFHS EERRZR OFIFH L 0 ISWEAIT
i, TREHA L7 I3 med, Lids I3
FolTEBHL, HOHETE T LIEDTZ] WAPEZDS
BN, MEEREIRE AR WO 2 B0 L CHERF 2%
T 2ERV. ) ZITRET A=y RO THRERICE
wROTT T LB LIZEZS, B TB) FlRT LI
5.1m OFEEIRAIEIL 43.0km/h UL EDOEZSEEICE £
L& liot. UEERAMICEET D &, H28EIT 40
~43km/ FRETH o7z EHERITE 5. EEOEZGHEE X
43.73km/h THH D, K TR 4dkm/h OREENE US54
Riirol. ZOMOEBINIERBAIEDRIUCINTIE

FEFITHHARERERVEL LN Z 5.

5. #% W

AHTIL, 6 BIORMERLO 7V Z » 7 BZEERE IiE L,

52212 X 2 HEAR RN OBIEE L ORI L OVE T otk
R TN LTz, ORISR, FHIEEOH S 3 o
DY Z R THRAEINZIE LTS Z EN M L=, Z oo
R BV USERIE & DA i Lz L 25,
BR AL ANIR T 28528 B BROD It LD BEEIRER O/ M % 0. 20
(18 2 RO B R OBEEFEII TN LY 0.56) £ §75 2 & T,
FRRC e FEAFERIC RS —&K Lz, (B2 ®)

WA, RGO E BN T 5 28 C OBz A AT
BEMRTDHZEEHNE LT, £ 4kn/h D7 VT v 7IEHR
BB E I Uiz, FOfER, M9 2/37 A —F M
5L THmREEMEOH TTE Y BEL, RARbEM4C
BOTHHBRSHEAFRETH D 2 &, Thbbimnros
MAMEHR L. (F33H)

PlEXY, @EOREICLD 5T A3k b MaEs 2k
M THLING, EHEOBRORFNCHERA R TR, o
T, MR SRICHIZEHE 2 K L TWD b D LR bILD. |
EWVIHIBZFIE, D7 EBARRIT TG E LIBHERR O
BRI BV CIIE BT E SN, %W & Sk
LTWDHIZ ERHBALT.

Bk, BRRROERMBLEND, FRHBIIRT 5 5
DISHIFEEH 1R L, TORA%EZRLE. (45
7el2 L, BEERECO BRI E ~ D) 72T A — 2 O
DALY > CTRIBBEROFIHOBENRKE S Ebo>TL 5.
FoT, WERARTA—FEMHATLI L, BIUEELE

BN ETHSEHRAEMT 2 2 EDHERICHETH S.

F7o, AWUITROCEZE T OEBREMOIZIRE L i#m
Th b4, &TOBEREICHET T 53R TIEARV. Lo T
CWRIEESE S B D T O ILRERRS, IR AR T B BB
Bafih U 7oV BT (BIEREREAT) OB OREHEIGIZ DN T,
T - T EED TN ZENSHRDOFETH D.

(1)

@)

©)

(4)
(5)

Z & W
TLSF—BR TR A B T, O, BiirE R, 1993

254p.

WP« 4T AR T & SRfRIEEE - ORIR, ZmRk
TR REE 3545 5 30 [A] H ASSE R g SR i 7o %
FaklES, p.25-27 (1994)

AREE A BB T, R, BT ERE, 1996,
276p.

BELT AR 20 AR OZSIFHLORAERDL,  2009.
), AR R - BRI L 2 =R L FRIL &
[ EREHA RO, B B AIRIEE No. 792, p. 493-502
(1979)



