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Automobile Angle Barrier Collision Test at Low Speed
for Analysis of Traffic Accidents
—The Collision Dymamics and Deformation of Vehicle—
Masaru UEYAMA* Makoto OHASHI*  Shuji SAITO*
Kazuyoshi YANO**  Toshiaki ENAMI***

The mini-compact cars were impacted against a barrier (at angles of 25’and 30°) at
low speed (5 to 23 km/h). The movements of vehicle a before and after the collision
were photographed by 16 mm high speed cameras and the films were analyzed to
elucidate the collision dynamics for angle barrier collisions. Also the permanent
deformations of damaged vehicles were measured by means of photogrammetry;
stereo-camera method. The relationship between permanent deformations and impact
speeds was analyzed concerning impact angles. In addition, an example of used some
of the data from the collision experiments for road accident analysis is shown as one

of the applications in the forensic science field.
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The data of test cars '79 Suzuki ALTO"’. mini-compact size
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Impact speeds and impact angles in experiments
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No. 3 4.5 /7 (16 /) 25°
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No. 5 6.4 1 (23 ) 25°
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Port side of the vehicle pre-test, the impact
configulation in relation to barrier and car
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The locale of car diagrammed by means of stereo-camera horizontal cross sections were drawn for four height
levels of bumper and fender of car (a). An example of horizontal section were shown with locations of deforma-
tions measured
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Fig. 3 EN@ERE¥E(XEXNo.3) ) 130ms
Collision sequence at impact speed of 4.5m/s(16km/h),
impacting angle of 25 degree(experiment No.3)
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Deformations on horizontal sections by stereo-camera in angle barrier test

EBR 2l ¥4k Vol 10, No. 1 (72) WEFI594F 3 A



838 AU O 72 5> AR Rk o 18 5 B 1l 22 S Bk 73

N
>
/N
| |
z :
i i
|
L
1
I I
| ]
P
No. | ! H
1 1 1 ' 1 ' 1 1
0 1.0 2.0 3.0 4.0 5.0 6.0
BHRRE m/sec
Fig.8 BREEL/ N AA—DEHBEDMEEZR
Deformation of bumper vs impact speed
mm
80 A
60
7
z ]
> & OmmeeO | Qcm
&4 40 ¢__ Y=oV ________/
| i
,;% Y —ivf—; No. 3
E oy .
»
N A R
0 3.0 4.0 5.0 6.0
WREE misec
Fig.9 BIREFEE 705 —DEHE L DMFR
Deformation of fender vs impact speed
cm
80 1
60 A
EE
E 40 1
£
T I Y — T o
o = —
B 20 = o2
B No. |
N 1 1
0 1.0 2.0 3.0
WREE mrsee

Figl) BIREEE 7z —EREAD7OY + F7HHDE
Bt DRA%
Distance of buckling point from front door vs
impact speed

IATSS Review Vol. 10, No.1

EEED DWEMIZAS L T Wb, F72, —EDNE %
IRT X, HO—EBHREm & (FTLE L72IKIET
o L7 b‘bﬁ_ﬂ LTw3 If’r-'l L E R

i) 2 & g2 s & A s A8 b

Fig. 5 (CHlj5e sy & e ié AL (T
%@Lxmd)mﬁﬁ L7z, B RIS E2E Y

WCKESIKGFETHZ e -T2,

1v) i X BE X ) BESE RO

D ARE ] 2508 U708 5T T B A
FOWEE % | Fig. 4 1R L 722 {LX D h o —
SEDENIRTHIE L T BXBNLELE L TR,
CHERICEERROEIE L 32 & EEMmE2s Tl
#11 m/sec?, 30° TIIEEW & DI BMER Ak 1251
WS AFIEEHI TR 3 m/sec? L E 2 LT,

v) ERIZEZ2HEOERIKDN

BEMI DM 2212 £ 5 HEERHE D E KL % Fig. 6
I2/RT, #E No. 1 & No. 2 TI3FR—##EH5R 3¢
72 TNZFNDERIT, N —BIUV 7205 —

BB REED N E WL D TH H72e AT L
I A FU & BFRG R X > TRk L 2%
FEARM 2ok KPR (No. 3. 4) # Fig. 7
2R L7z, Fig. 7 o0& NRIZ, & Lz, Kb
Dt Fig. 2 THM L2 X5 12, &4 b okt
L Twd, RfRIEIGL, ERIEEEZRDHERD
INN=BIU 720 =Dk ERLTWS, #H
KDEDOF L, N/ 3—TIIF DR T —Dfiji
OB ->TWBE I, 720 —TIl3%hum
HWASNENCHR AT ) L IRWTAR < HA, FLTMAT
7y b F7ORYAFFHICESL, EHETZ0L
IIZRFEBICRE L, L L ZORERNZWLDT
H DL, EWREEDIKRE A DI T, KRR
LbREL A>T B I D LS (F28 No. 2
DEWITFEE No. 1 DL #[K LT L5 THl
E Lice)s

INN=E T 3 =D RN AR (Fig. 2
IR L2 B ME R & B & DR E KD,
Fig. § ~1012/k L7z, Fig. 813, /~v/¥—- 25—
DALE D S ZMI10ecm, 20cm Dl ToN v 2 X — D {5l
wmm (Fig. 2 “57"), Fig. 93, 7z v % —kms
Kl 5H510em D TH 7 = v F—DPI~DF§)
wmm (Fig. 2 “k”) &, R X oMRs = h
ZIURT,

Fig.10i3, 7 = » #— DMl & B 7 2 i cm
(Fig. 2 “1”) 2tk » oFE %2 R3, Fig. 8 ~
10021 F &9 12, Bnt S lREE & DMRIE, <

(73) March, 1984



74 EILRE, REGEC, ks,

o S—D2em AR ISIZTIRITH Y. %X
FEEDEZEHTHLE L 72 AALIC I L TN E s 72,

4, E =

I RO T ERDFEBU S, R % D LoD F i)y
L:%é LEZHND, "‘lﬂlﬂ')'é%’ﬁf‘ﬂi\ JLER ] K
P, EREER FEDBIZIEIT—IANLTH D

N «}\@"ﬁ‘f‘}iv)ﬁ‘ o712,

D) FEOMEZE Tld, H2212 L 581 DBl 2E %
DHEDEH e L IIEHRAEDO DT 7 Ak E <
WHE Y2 b, JHUTK LT, HoBRRIL S
FEED DTS * L TIIE R M I e i 3
T OEREEAKE 4B I0E - TER R D FLHEN
2RI B s A S 7z,

KR EE I TOFRIDER I B W TUE, EHRH%
AL BEH & ORI T CRIEICBWTRAEL, BE
231 ~ 2 ROMOGELRIE RSN EFIETH
272, DL EDAPITOREEREIEIZ]1 ~ 3 m/
sec’ FRIETH - 72,

N HMDERZ A7 . DO BHEZ A O RGE
ELT, A7 Vv A A 27125 B GARG R D Hyfl
BHCARIC & ) IR IR E L TIRAF T E 2D T, LR
BEPLLAWRTHD LW S0 72, Mg
KoV (72X 2 3AMER L7220cm) 2 7L 4 7
A ZAFRERE B L OHOHE (10kg) D6 b AT
NTh b,

5. RIREREC~DILA

Fig. 11125316 52 .5m Dl T, —kHEkon b
ICRAE L 72D, BOREN 7oy 758 (2 ~ 3
m S SEENL) ISRED ISR L. 5 m FRERE
I A2 L e hs S e LTIk L7z, v Bl
AL, BT Fig12—@IRT L) 12N
—BEUT 2y S rERL T, ’

Z DR PR AR DL (5 7 35
HED) 1IZDOWT, RO FIMATHEE 217572,

DZ2F7VvAAH 4271250 Figl2—bI2 R34 K
KRB & AR L 72,

2) 2O 6 GO LRZ KDz, bbb,
PAEDOER R IZZ N ZF 3> 7¥—10cm 5 T32
mm, 20cm 5 TH9mm, 7 = > ¥ —10cm £ T30
mm, 20cm g5 T36mm, IS E TD K Tis 60
Pk (327 5cm TH 7, T H D% Fig. 8 ~
Fig 100 (2 46 L. 2 4LIS ks $ 2 1722 i %
Rl 5 aid & - 72, BIUZIE, 2HL S D2 s

RKEFAIR ., RO

Fig!l EEBEHICLIEHEC 70y 7B ERA
An actual accident of mini car collisioned against
wall and the stopped location of the car after collision

TR L7, T4bb, EH2EEE(33.6~4.6m/sec
700 14 m/sec BHEE ST,

NKNT, I DMEZEIE A I FRBEHUT A L TRy
Wsd b a2l 5720, KD FIHICHE- 72, §
bbb H5EEE 4 m/sec TRE ICME9E L7z X X2
M DI DMA 2 Fig. 520 51.6m/sec fils &
HEoE L7z, 7ok, BRI (3 i o B D35 5
No. 3ICHLL T3 2 X h 525 filis - & 2 72,

4) Hi X BEIf] & DA DT OREENGE R A 1 ~1.5m/
sec? fitli & L C Fig 131253 i &ftmiﬂi{*’ﬁ %
L7z 7 b5, FESERIR0M I (31722 F )25 DRI & -
THEM 24 U 7245805 & SRR 0 L D A8 L T
WaHZENL, TFREEEEZ S, Zhick

E. HUIEERICHE L, SRR LS 4 ~
5 muEfr LCHFIbT 5 2 2 £ ) RIT RS
E—E L7,

SRR D B — X TORMEREZ KD 72, T4
bbb, '77":/1/0)3”“7\%\4’7]”{&[, ZDEEDIHXK
MEE G %855 4 —% — % L CHENEE X %
iR 2 ko 7z,

ZORERE, PIENSE2 ~ 3 m T3, (300
A (0.2G BEE) TH 2 m/sec VIR, s@d st (0.4
G Fg) THI3.5m/sec, S 5 1z5mvsEiE (0.5~0.6
G RE) THI4 m/se otz

VL EDFNEIZ & - ’Cﬂ'hﬂf LRE o e DI
L. fflchia i) Qe gk 2 ir-72 46 &
g L7z,

6. &

PRED— 78 & LT T b LT B 1 FHy iU
Mrid, PEEACFEOERATZDFENE W H0I12T 5 2

[EB 5l 2t Vol 10, No. 1 (74) BRSO 3 f]



S BT O 72 8 DK

gitﬂﬁﬁz'ﬁ“/f \

e [ 5E BE 1B 22 FE B 75

|

K 7 S
l—

(b)

Fig.12 BHEDEHBRREXT LA AFICL B3ERE
The collision damage of the accident car and deformation diagram by stereo-camera
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Estimated velocity change for the accident
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