|ATSS review
Vol.4,No.4 1978

275

BREHICAT 3 BRNHR

[ T R =/F 2 O VA G

&W“&ﬂ BROE R (RAEER) 2T, BRSO WPLIYRIE - BE- 1 T
SHL7ZLDTHhH B OB B L oEEGE (X CIZHRTEEEIER) L To 3 ~ 5 i
mxﬂﬂ&ﬁ#~%ﬂ* ol & OBIR S L O EGE % oS- B - o % Hitay i
AT L R R R & O iR AT 4 5 72, (BZRRN & A & D IR RIS H 1
7ot EHMRIEZE OBRIZEZIE- XD LT Ik BN EEORRERT LDk
HBbh s,

Basic Research on Rear-end Collisions

Takashi NISHIMURA Hiroyuki TAKA|**

This research on the incidence of rear-end collision accidents (rate of incidence) has
been analyzed in light of the relationship with indexes such as those of type of road and
traffic volume. Based upon traffic accident statistics over the last three to five years on
roads in general and expressways (in particular urban expressway arteries), a statistical
analysis has been made of the relationship to traffic volume and the influence which
lane layout and planning as well as overall highway design will have on these incidence
rates. A comparison was then made of the incidence of accidents involving a single ve-
hicle. Research has shown that the rate of outbreak of rear-end collisions is directly pro-
portional to the degree of congestion or traffic volume. When it came to the relation-
ship to lane layout and numbers of traffic lanes, however, no clear direct proportional

relationship was observable. This appears to indicate that there are limitations to the

application of such analytical tools.
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Table 1 XERAFIC &3 TBEFR(ESHER) EBEMRI, BRIRERR (BFI8E)
Types of traffic accidents in Osaka Prefecture occurring on various location
(with or without traffic signals)

X% i | = # » D] H N
= = 5 L3 A3 L 8 m
was | wnmn | towo| | sEam| _ | wwws| | como| | () ummE

BERE | | ume| s s O TR gy | AR | gy | BOE | g 0 B
- 1521 12 12 | 1,551 | 2.424| 577 | 1,580 | 89 75 | 4.085| 8,800 10,35
FEERB (00)| 0.0) | (0.1) | (14.9) | (23.0) | (5.8) | (15.4) | 0.9) | (0.7) | (39.0) | (85.0) | (26.8)
& m| 42| 10 78 | 4,570 817 | 30 957 | 3 a0 | 3.383| 5,230 9,800
» (46.0) | (0.01) | (0.8) | (46.6) (8.3) | (0.3 (9.8) | (0.0003) | (0.004) | (34.5) | (53.3) (25.4)
Hoa | 1,449 1,449 | 4,789 | 54 51 62 | 4,95 6,405
B & = (22.6) (22.6) | (74.8) | (0.84) | (0.8) (0.97) | (17.4) | (16.6)
B s e | 1,80 2 | 1,897| 1,463 19 29| 2 4 a5 | 2,152 4,049
5 fIE&RE | (46.8) (0.04) | (46.9) | (36.1) (0.5) (5.4) | (0.05) 0.1) | (11.0) | (53.0) (10.5)
2o B 5 | o267 | 2| 3 46 | 4 6 2.953 | 5,029 6,296
(19.9) | (0.08) (0.2) | (20.1) | (20.2) (0.5) | (11.8) | (0.06) (0.3) (47.0) | (80.0) (16.3)
o . w| 0| s 91 | 9,183 | 8,342 | 140 | 1,973| 9 60 | 6.843 | 17,367 | 26,550
T (34.2) | (0.06) | (0.3) | (34.6) | (31.4) | (0.5) | (7.4) | (0.03) | (0.2) | (25.8) | (65.4) (4.3)
‘ 282 3 285 i85 2 197 | 10 989 | 1,384 1,669
EMHARE | (6 o) 02 | an | aen | @ | 11.8) | (0.08) | (0.6) | (53.2) | (82.9) (4.3)
0 55 55 55
S (100.0)| (100.0) | (0.1)
% m | 10.86 | 27 106 | 11,009 | 10,951 | 718 | 3,760 | 99 145 | 11.932 | 27,606 | 38,625

() @ | (28.0) | (0.07) | (0.3) | (28.5) | (28.4) | (1.9) | (9.7) | (0.3) | (0.4) | (30.9) | (71.5)

Table2 XBRAFICH 173 EHFM(E | YUHEE)ER. RFRSE2OZAERINCER)RERR(FERE) (BBR4IIF)

Occurrence of traffic accidents in Osaka Prefecture by age and driving experience of the
first parties involved

FREFRER £ i3 3 # 133 bill @ %
462 2,215 1,444 690 287 343 2,100 1,518 904 576 343 10,882

ERERB 4 5) (203 | (13.3) | 6.3) | (2.6) | 3.2) |(193) | (13.9) | (8.3) | (53)| (3.2)| (20.2)

502 | 3,471 | 2,212 996 353 171 | 3,205 | 2,325 | 1,289 115 171 15,410

= = (3.3) | (22.5) | (14.4) (6.5) (2.3) (1.1) | (20.8) | (I5.1) (8.4) (4.6) (1.1 (28.6)

=
H % @ 344 | 1,786 | 1,080 543 258 109 1,795 | 1,149 705 362 109 8,240
BlE = (4.2) | (21.7) | (13.1) (6.6) (3.1) (1.3) | (21.8) | (13.9) (8.6) (4.4) (1.3) (15.3)
Bs 5w 266 | 1,442 792 466 249 49 | 1,857 893 557 308 49 6,528
g | ME&R| (4.1) | (22.1) | (12.1) (7.1) (3.8) (0.8) | (22.3) | (13.7) (8.8) (4.7) (0.8) (12.1)
% zom 465 | 2,061 1,313 659 304 185 | 1,965 | 1,407 875 555 185 9,974
(4.7) | (20.7) | (13.2) (6.6) (3.0) (1.9) | (19.7) | (14.1) (8.8) (5.6) (1.9) (18.5)
B N 1,577 | 8,760 | 5,397 | 2,664 | 1,164 514 | 8,422 | 5,774 | 3,426 | 1,940 514 40,152
. (3.9) | (21.8) | (13.4) | (6.6) | (2.9) | (1.3) |(21.0) | (14.4) | (8.5) | (4.8) | (1.3) (74.6)
215 452 373 255 71 3 592 306 199 269 3 2,738
EMERES 09y | (16.5) | (33.6) | (9.3) | (2.6) | (0.1) | (21.6) | (11.2) | (7.3) | (9.8) | (0.1) (5.1)
| 8 2 3 | 7 5 | 2 30
BOFES a5 267 6.7 0.1) (3.3) (3.3) | (16.1) | (3.3) | (6.7) (0.06)
ERIE - 2,255 | 11,435 | 7,216 | 3,612 | 1,523 860 | Il,121 | 7,603 | 4,530 | 2,787 860 53,802
() e (4.2) | (21.3) | (13.4) | (6.7) | (2.8) | (1.6) | (20.7) | (14.1) | (8.4) | (5.2)| (1.6) |

[0 4% 4 236 Vol. 4 No. 4 ( 56 ) IR HI534:12 13



S5, HMHMEE . SENER EORR & O%%
fi - RN EEIFTH Y | B A SO T

HZEHESIC BT 2 LR R

rPef - fHi2e L 2 i T, BRFREEIIZ S v,

HEFNATAE 2 & WEFRIS14E 0 5 [ | RO s &
RBCEEEEE N 8 B CORBt AR, KBSF AR
PNUEN S NIPN ¢ 5N CNIPNIY SN NN T

271

KA, KBRREAR, KBCGR#) THRAE L 238Hd
fir 8,016 % JERELCRL & L T, BERBEHOFEERT
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Table 4 (2777,
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Number of traffic accidents occurring in Osaka Prefecture by time of day and type of

40% Bt 60% I HSB TH 5, NI,
Table 3 KBRAFIZ & T3 X BHEMEFRIF . BRA. REGF (BBFS0EF)

accident
T
Sl 3 6 | 9 12 15 18 21 "
g § § § § f § | .
ST 3 6 9 12 15 18 21 24 | () EmAE
. 161 6l 681 1,358 1,788 2,713 1,262 559 8,643
FEOEEL (| (0.7) (1.9) (15.7) (20.7) (32.1) (14.6) (6.5) (21.3)
- % 489 186 985 1,396 1,260 1,439 1,090 795 7,640
" = (6.4) (2.4) (12.9) (18.3) (16.5) (18.8) (14.3) (10.4) (24.2)
o 167 94 707 766 769 1,040 593 361 4,497
m | HRFRER (3.7) (2.1) (15.7) (17.0) (17.1) (23.1) (13.2) (8.0) (14.2)
Bla wom 73 30 668 671 648 996 746 297 4,129
5 | AE&Z (1.8) (0.7) (16.2) (16.3) (15.7) (24.1) (18.1) (1.2) (13.1)
98 60 766 955 953 1,238 778 326 5,174
Flx oo, G2) | (as) | (85 | (8.4) | (3.9 | (150 (6.3) (16.4)
® . - 827 370 3,126 3,788 | 3,630 4,713 3,207 1,779 21,440
l’J A (3.9) (1.7) (14.6) (1.7 | e.9) (22.0) (15.0) (8.3) (67.8)
_ R ~
- 241 80 146 200 | 169 214 178 286 1,514
EREREE| o (5.3) (9.6) (13.2) (1) (14.1) (11.8) (18.9) (4.8)
0 0 9 3 6 5 8 2 33
B OO F (21.3) (9.1) (mz)% (15.2) (24.2) (6.1) (0.1
53 # 1,229 511 3,962 5,349 5,593 [ 7,705 4,655 2,626 31,630
() mmmE (3.9) (1.6) (12.5) (17.5) (17.7) (24.4) (14.7) 1 (8.3)
Table4 BR#EFEERICH 3 XBERREERR (KREEHER)
Occurrence of traffic accidents on the Hamshin Expressway (under Osaka jurisdiction)
SR Fl @ 4 49 50 51 & B
¥z B 83| 14% | 1074 | 17% | T2tk | 12% | 84k | 12% 65¢ | 9% 41145 13
* RSB &M - X 107 18 89 14 83 14 93 13 108 16 480 15
o B B (C B M- 1B R | 225 37 201 32 223 39 277 40 317 45 1,243 39
" S ok W f# ®| 5l 8 41 7 4] 7 47 1 52 T 232 7
= e EmM-FR| 5 8 93 15 41 7 41 6 33 5 259 8
w | % 2 f| 94 15 102 16 119 21 155 22 124 18 594 18
I | 611 633 579 697 699 3,219 40.2
B #t 8 | 539 55 | 610 62 573 63 544 62 625 60 2,891 60
&=
- % & &8 = | 194 20 167 17 161 18 143 16 180 17 845 18
A E ] E: 3 fn | 208 21 177 18 145 16 147 17 194 19 871 18
Elz ) | 32 3 32 3 3 | 4 49 6 42 4 190 4
= ‘
" [ | 973 986 914 l 883 1,041 4,797 59.8
& it 1,584 } 1,619 1,493 1,580 1,740 8,016
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Table 5 BFRIBITBRAENRR (FRMSHEE BBF47~515F)

=] o
o, 5y

0. HEN S VAL HERIEIC K R
LTWbZedbhd, FHEICEL TId, HH

WMo R LR TR & (2 L L, IR 4 ~ 68
D T296. 14 /B Ekm ( H P 0 6.8f%), K H1~
3IEND [ T150. 50 /1§ &km (HSF#) 0 3. 54%) HF%‘?
KE{ > Twa, it\mﬁ$&m$&$
Tix, HIRERIZ & BBz \UL518¢;
BénTSO\%Hﬁm4~6ﬁﬁ§€%<Jw2
/fEEkn s B D185 L D L % - T 3,
”ﬁ$&#%i#ﬁ?$ft%\1am§ﬁﬁﬁﬁ
RIS A S ENTB Y | MEBRS S ESERETA
EE 1 HOEREMA CHRARIC A 5 8N Tw b &
WZ AL ZHIEEGEE Y, B - R R T 5
TZHThHhDd, MET D&, A FHIT @RI A

Occurrence of accidents by time of day on the Hanshin Expressway (1972—76)

K73 i 1~3 | 4~6 | 7-9 | 10~12 | 13~15 | 16~18 | 19~21 | 22-24 |
# % | 3 298 507 409 412 353 337 528 3,218
- % 1.6 9.3 15.8 12.7 12.8 1.0 10.5 16.4 100.0
ik | 1505 | 291 62.3 29.1 30.7 26.8 21.2 2.5 | 433
# X 190 120 707 941 807 1,019 572 442 4,798

H HE B % % 4.0 2.5 14.7 19.6 16.8 21.2 1.9 9.2 10040_
k| 765 L } 86.9 J‘ 66.8 60.1 7.2 4.2 60.7 | 66.6

Table 6 BR#EFEBOEHIEHIFEE (8BF47~51F)

(BME 4/ BEbm)

Cause of accidents by type of accident on the Hanshin Expressway (1972—76)
R BAVEL ‘ B # | PERGE ' 1 } ‘
2 ! #* 7 | ERGEERE  EEEMH
&R E 2y 7 ‘ﬁT\/ie) BB & N o 0 & b
Eﬂ\ﬁ Tk TEYE TEE| FEY R &
47 238 151 25 5 | 55 13 18 0 I 97 613
= |
48 244 105 26 0 41 12 25 3 5 163 634
49 128 163 55 2 35 19 30 | | 20 ‘ 126 579
B e T
50 i 251 58 3 26 27 39 4 5 | 173 697
pLd
x sl 19 235 82 2 21 26 45 6 5| 158 | 699
|
" gN 840 905 246 12 177 ; 97 157 14 56 718 3,222
=t | (26.10% | (28.1) (7.6) 0.4) (5.5) (3.0) (4.9) (0.4) (1.7) (22.3) (100.0)
47 66 93 3 39 w2 7 76 228 10 28 974 |
5 — T ni
48 59 60 5 54 471 12 66 213 6 40 986 |
[Col — 1 s
49 23 | 94 13 34 270 7 190 23 | 2 38 914
ﬁ -
50 12 67 5 26 133 3 295 253 4 9l 889
" :
51 17 35 9 58 98 | 7 370 323 0o 124 1,041
= I -
" db 177 349 35 210 1,39% 36 997 | 1,260 22 321 } 4,804
5 (3.7) ‘ (7.3) (0.7) (4.4) (29.1) (0.8) | (20.7) (26.3) | (0.5) (6.7) : (100.0)
- |
& 1,017 I,254 281 223 1,573 133 1,149 1,274 78 1,038 ‘ 8,020 |
= (12.7) | (15.7) | (3.5) (2.8) (19.6) (1.7) (14.3) | (15.9) (r.o0) | (12.9) ‘ (100.0) '
) | | 1 I
[Eg A4 223 Vol. 4 No. 4 (58) 12 F153412
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Occurrence of accidents involving two vehicles on the Hanshin Expressway
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Occurrence of accidents involving single vehicles on the Hanshin Expressway
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D, HREHER AR 215 TH 257, HAEK
B2 i A R T, EEEEL 0 LIS,
KELHELRTHEIZIZIEASEI S v, B,
BEONGHEL L L ICHEMRL) S . HEE
Tl 2 OISR 9B & EH T 5,

2. BB EREHREECHT S

2—1 —EKIC BT 2RISR
BERRRLERN SV RRER TS, 22T
FRHE LB ERMEEROMRE 2B 2L LT 5,

—WEEH I BT ARl e LT, KBRIFICE 1T
2 HAFI504E 0> 1 4 [ o R B ) P2 i & B
WEOMGES &) HIFTaA L, KRIFGME L5
MR L T v B 2GS RORE & D L SRR
OFEEH AR (B/H) & RO R
Table 7 FR¥GEREROBRBIERHEIZE (BBFN4T~51 %)

Degree of damage by type of accident on
the Hanshin Expressway

—
BRIl oy g ln oy M| zom |8 B
47 0 20 97 445, 5| 613%
= B I
8] 6 22 87 450 68 633
[}
49| 3 22 108 405| 40 578
" |
50| 21 13 41| 21 697
® ?
51| 4 %6 99 562 7 698
B
" P I ‘ 503 2,403| 187 | 3,218
=4 ((0.4)%| (3.4) 1(|5.5) (74.7) | (5.8) | (100.0)
41| s 8 | 0 s a4 974
& . ) | |
48| nolos1 | a0 7 986
m ! Ay R
ag| 8 | 48 | 803 54 914
ﬁ _ . S | | I S
500 0 8 | 6 8oo| 17 888
E — i
51|03 503 998| I | 1,040 |
-2 — ‘ ' |
" T 40 271 4,290 191 | 4,802 |
s+ (0.2) | (0.8) l (5.6) | (89.3) | (4.0) | (100.0) |
S Uk N S S ;
g | 2| o | 6,693 378 | 8,020 |
= (0.3) | (1.9) ‘ (9.7) ‘(83.5) (4.7) j(‘OU'O)E
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Relationship between traffic volume and
rate of occurrence of rear-end collision
accidents(national highways, 1975)
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Relationship between traffic volume and
rate of occurrence of rear-end collision
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Relationship between traffic volume and
rate of occurrence of rear-end collision
accidents (town and country roads, 1975)

Table.8 BRI BHEMREFRICAHT IHBHMERGEIE)

quantification analysis of the number of occurrences of

Results of multi-dimensional

Relationship between traffic Volume and
rate of occurrence of rear-end collision
accidents (expressways, 1975)

traffic accidents by type of accident (type 1)
fr’ A F I - £ W OE OE B X W OM OB OE oK
7| e » 5 YT | M fE Z B | R % fa Z o# | RAE%
I 200 mIUF 97 1.698 3.501
B 2 200~300 m 162 0.554 1.092
g.f 3 300~400 m 82 |.285 2.907 —0.802 4.659
= 0.127 0.286
A 4 400~500 m 90 0.245 (3) —1.152 (1)
7 5 500~3000 m 125 —0.297 —0.737
6 3000 m LAk 285 —1.209 —0.892
i I 0 4 FfF 181 2.103 0.479
™) _ 3.244 1.429
pes 2 | 4R 421 —0.256 i 0.206 0.334 (3) 0.119
= 3 2 # UL 239 —1.141 —0.95
% ::: woL 369 0.713 —0.254
1000 2 0~ 100 —0.131 . —1.330 2.140
L m 83 0.13 1.370 . o 128
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Table.9 HHIEFEFHAEEMABICAT I BBIELITEREIE)
Results of multi-dimensional quantification analysis of the number of occurrences ot
traffic accidents by type of accident (type 1)

A A7 Iy - \ ¥ @O OE ¥ M A OB OBOF OB
1 ! e
% No. » = YT | M fE z 8 {RARTR H z & RAAH%
| 0~100 m 2 1.® 7.65 ‘
2 100~ 200 65 0.29 0.33 1 ‘
2 3 200~ 300 162 —0.15 0.83 |
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i 5 | 400~ 500 90 —0.44 (2) —1.43 (1)
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m
L 3 50~ 100 40 —0.43 —0.61
¥ 1.85 2.06
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& 6 200~ 250 63 —0.09 1.30
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Tablel0 HHIEFZBFHREEMHKICHT 2 HBIESIF (B11)
Results of multi-dimensional quantification analysis of the number of occurrences of
traffic accidents by type of accident (type 1)
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Diagram of score distribution of multi-dimensional quantification analysis (type 2)
Table.1l HHENXBFEXEEARICETIHBIEINER(ELR)
Results of multi-deminsional quantification analysis of the number of occurrences of
traffic accidents by type of accident (type 2)
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bk 0.149 0.257
o g2 & L 0.10 (4) 0.15 (2)
 SESSEICRCRE . T S SEES S = i | i P ) S —— P
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