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2. FRONT-TO-SIDE

COUNT

ROW PCT ROW

COL PCT TOTAL
SEVERE TOT PCT

SLIGHT 1.

SERIOUS 2.

FATAL 3.

COLUMN
TOTAL

EEntah) 2.3
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+hnATT
1, SLIGHT
COUNT ACIC STOOD IN GOT INTO GOT OUT
ROW PCT SAT 1IN VEHICLE VEHICLE FROM ROW
COI, PCT VEHICLE VEHICLE TOTAL
TOT PCT 2 3 4 5
MIN + GIL 1
B+G<3
B+ ¢ 4-11 2
B+ G 12-20 3
F 20 - 39 4
M 20 - 39 5
F 40 — 64 6
M 40 - 64 7
i ]
F+M+ 65 8
COLUMN

TOTAL
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Table 1: Distribution of Bus Accidents with Casualties (Mot Including
Pedestrians) by Severity and Road During the Years 1974-1978.

N¥7311'y 3723 p*»o aman n1raynry oo o . njy |
Interurban Road Severity Urban Road Year
80 . 7% 134 !Slight b 90. 3% 866 1974
o ;10.8% 18 !Serious nup o 8.6% 83
19.3% 1'g 5o 14 !Fatal  23bop 9.7% {17y, 10
100% 166 Total Ut ' 100% 959
80 9% 123 {Slight b 91,34 853 1975
16.4% 25 [Serious nwp 7.5% 70
4 s
19 1% 1 oy 4 |Fatal >abup 8.7% L 1 % 11
100% 152 [Total S'ho 100% 934
78 0% 124 'siight b 89.6% 793 1976
o (17.6% 28 iSerious nwp o 9.2% 81
22.0% () 4 7 'Fatal >3bup 10.4% { § 0 11
100% 159 |Total S'"ho 100% 885
74 1% 143 {Slight by 89.9% 992 1977
19.7% 38 |Serious  nup 9.4% 104
% .
25.9% "¢ o0 12 |Fatal »abop 10.1% { 579y 7
100% 193 |Total 2ho 100% 1103
66.2% 127 !Slight bo 90.2% 1214 1978
o 22.4% 43 jSerious nwp . 8.8% 118
35.8% {1] 4 22 lFatal »abup 9.8% { 1 0e 13 )
100% 192 |Total 'ho 100% 1345
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Table 2: . Percentage of Motor Vehicle Road Accidents in Israel
by Severity and Type of Road. 1974-1978 (Kot Including
Pedestrians)

N34y 1A 707, napAan 27y . niy

Interurban Road Severity Urban- Road- | Year

70.2% Slight ey 88.5% 1974
22 .7% |Serious e 10.2%
29.8% { 5 (o lparal  »avop| 11-5% 14 3
100% |Total -  D>''ad 100%

69 .4% |Slight 5 88.7% 1975
23.5% [Serious: nop 10.3%
30.6% { 7.1% |Fatal rabop 11.3% { 1.0%
100% |Total - 2o 100%

69.9% |Slight op 87.9% 1976
23 9% |Serious nep 10.9%
30.1% { 6 2% |Fatal 3507 12.1% { 1.29
100% |Total ~ oo 100%

70 5% |Slight 5P 88.4% 1977
23 4% |Serious = nWp 10.6%
29;5% { 6.1% Fatal‘ - 73')0?) 11,6% { 1.0%
100% |Total 2o 100%

67.5% |Slight -~ 97 88.6% 1978
25 7% {Serious:. WP 10.4%
32.5% { 6 8% |Fatal ~ vabop 11.4% { 1.0%
100% |Total - - 2"no 100%
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Percentage of Bus Accident with Casualties (Not Including
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Fig. 2: Percentage of the Whole Motor Vehicle Fleet in Usrael (Not
Including Pedestrians)
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COMPARLSON BETWEEN PERCENTAGE LICHT SEVERITY BUS ACCIDENTS
AND SERIOUS AND FATAL ACCIDENTS RY TYPE OF ROAD (NOT
INCLUDING ACCIDENTS WITH PEDESTRIANS) 1974-1978.
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TABLE No. 3:

n171177Y 173 07577 N179177Y 07597 |
_INTERURBAN ROADS URBAN ROADS
hivp hisarh haop ni13IRN nIwp NYaIrn niop N11Irnh niv
nyrasops SLICHT n1Tavum SLIGHT YEAR
SERIOUS4FATAL ACCIDENTS ||SERIOUS+FATAL| ACCIDENTS
ACCIDENTS ACCIDENTS
19. 3% 80.7% 9.7% 90.3% 1574
190.1% 80.9% 8.7% 91.3% 1975
22.0% 78.0% 10 .4% 89.6% 1976
25.9% 74 .1% 10.1% 89.9% 1977
33.8% 66.2% 9.8% 90.2% 1978
o2 3 o 9 yxmn
24.0% 76 .0% 9.7% 90.3% MEDTUM
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Table 3: Distribution of Bus Accidents with Casualties by Type of
Accident, Severity and Type of Road.Not Including Pedestrians

Accidents.

\ n1?a1y 1?3 0?2771 RS ERY n¥Iant - ‘
1 : L .
nterurban Road i} Urban Road 1 - A9 ARNN A1D .
oo 59 158 %2027 83 88|75 : ; Y
ESIRS o SloS e LR 50 Type of Accident ear
nEhs || AyrelrEl g @
| 4 @ gl @
|
{02+ +08) REALFEHN D""'!D 1974
6 40
8 \ 4 i&k Collisions Total

1
0 7 12 p1770AR HY DIAYY NIRD a'nb
\Eiégle Vehicle Accid. (09+11)

|
(12) a5 102 yoI33 NPT AD

n
-
|
|
|
|

26- 0 26 ! 392 Injury to Pass. Inatdé. Vehlcle
5 | 0 0 \ 5 45 | 1] 4 A0 (13) ya 2o wbvg:
\ | ! ‘ | Falling fron Moving vehicle
| Z p?yd13 HY NINNY NIIRD sl 1+
183$a 0 0 l 31 }42320 Total Pass. Accident {14)
| -

Total Other/Not Known Acca

(15399) yy1? Nb /qnR 3"10\

A1wh DINTVIR RIIIRD ol o]
Total Accidents per Year

a
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n o - o el n o Pa ] Eal LET ]
b= r~ o] 4 =] r~ - ™
U w Q [#5]
[¥2] w
150l 121 200 100 516t 7! 54! ass 'C L1aiol 2208) mzigAINn Snol A7
77 7% 46.8% o] isions ota
D139V IR Hw nYaxy hIwRnD O'"hd
5 0 1 4 10 1
265 0.9 0 0 O |single Vehicle Accid. (09:11)
12)  a5h%n 910a Yyoila aYyTasn
21 0 s | 1 . (
6 4°6 q 32| 424 Injury to Pass. Inside Vehicle
13)  y3 a3 ndral
8 0 1 70 9 (
7 0 1 > Falling from Moving Vehicle
oYYDIA 5S¢ nrnxYy haikh 2''ho
29 0 6 23 52 3 43
15.0% 4733% 0 4 8 Total Pass. Accident (14)
(15499} yy7r ®5/nn OMhb
9 0 2 51
a 7 N 0 7 44 Total Other/Not Known Acc.
4.7% 4.6%
i
1
| 195 | 121 38| 143 11030 71 104 | 992 ij?d°‘3"°‘“ UAERLIE
100% 100% Total Accidents per Year
A 1t
17 | 19| 37 91| 61| 11 s3 | sa7 |, . (02208) mawaann 5oy 1978
76 ,,6% 45 .4,/0 o] 1510108S5 ota
DY2IVIR HY nTRYY NAIWRh O'M'ho
16 3
0 3 10 120 0 ! 11 Single Vehicle Accid. (09:11)
‘ 8.3% 0.9%
12) 3577 7103 ¥YDII2 NYTAD
23 0 1 (
22 557 0 44 >13 Injury to Pass. Inside Vehicle
(13) 3 35 nb1o)
4 0 1 99
5 ! 13 85 Falling from Moving Vehicle
BIYDII DR DTRYY N3IRD O'hb
27 0 2 25 65
14 .0% 48.?% 1 >7 598 Total Pass. Accident (14)
(15+993 w7 RS/9NR O'"nd
2 1 1
. 0 66. 1 7 58 Total Other/Not Known Acc.
1(1ﬁ 5.0% ‘
1
192 | 22 | 43 ] 127 || 13a5| 13 | 118 | 1214 NP7 BILIR NIIIKD IO
100% 1002, Total Accidents per Year
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TABLE No. 4: NUMBER OF INJURED (NOT INCLUDING PEDESTRIANS) IN ACCIDENTS WITH BUSES INVOLVED DURING THE YEARS 1974~-1978 BY
SEVERITY.
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Table 6: Distribution of Serious and Fatal Bus Accidents (Not Including
Pedestrians Acc.) on Urban and Interurban Road According to Position
of Injured :
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TABLE No. 7: NUMBER OF INJURED IN BUSES (1) BY SEVERITY OF CASUALTY, TYPE
OF ACCIDENT AND ROAD
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TABLE No. 9: DISTRIBUTION OF INJURED IN ACCIDENTS CODENUMBER
12 AND 13 FROM ACCIDENT FILE "A" CLASSIFIED AS
SERIQUS AND FATAL 1974-1978.
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TOTAL |OTHER/ LEFT {ENTERED | S$T0OD SAT TYPE OF ACCIDENT CODE YEAR
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a590 1032 YBII nYvas
13 2 3 - 3 5 INJURY OF PASSENGER 12
INSIDE VEHICLE
¥ 1974
| ¥3 257 hhal
5 X 2 2 i - - FALL FROM MOVING 13
g VEHICLE
]
: 2990 q304a yba hyrao
20 i - 6 1 6 7 INJURY OF PASSENGER 12
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»1 a5 nbral
6 - 5 - - 1 FALL FROM MOVING 13
VEHICLE
; a591 103 b1 hpTas
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2595 74032 yoia nyras
138 4 51 5 39 39 INJURY OF PASSENGER 12
INSIDE VEHICLE
S'hD
ya1 asan nbvad
45 3 32 2 2 6 FALL FROM MOVING 13
: VEHICLE
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TABLE No. 10:NUMBER OF BUS DRIVER CASUALTIES BY SEVERITY & TYPE OF ROAD.

AY? 290 hanah ’95 IPA83Y 0I1AI0IN AN 800 NY3YRND "abn
NUMBER OF BUS DRIVER BY SEVERITY P171%0p) ey
17 210
NUMBER OF TYPE OF naw
o Mhp 1500 nep 5p SERICUS & ROAD YEAR
6 TOTAL | FATAL |SERIOUS | SLICHT |FATAL BUS
ACCIDENTS
: nrary
20.7 6 1 3 2 29 RBAN
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319y »a
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SELECT IF
SELECT IF
SELECT 1IF
SELECT IF
LIST CASE

]

FREGUENC

1ES
STATISTICE

SELECT IF
SELECY 1IF
SELECT 1IF
SELECY IF
LIST CASES

FREQUENCIES

"7 hobl

'R OhX9N hAon

n1raary @YoM

{(1YPV1 EQ 4 OR TYPVZ EC 4)
(TYPRC EG 1 OR 2)

{IYPACC NE 1)

(SEVERE EC 2 OR 3)

CASES=1000/VARIABLES=DISTRICT+FILEsDAY s MCNTFH, YE IR, TYPACC.SEVERE
NCASs SEVCI +»TYPCLlo ACTCE o VEHC1 3 CASSEX1+CASAGEL,
SEVC22.TYPC2,ACTC2.VEHC24CASSEX2sCASACEZ.

SEVC3 s TYRPCRWACTCI s VERCIJCASSEXILCASACEZY

CENERAL=NCAS
ALL

N1?1397Y 420 DY OMT

(TYPV] EGQG & GR TYFV2 EQ 4)
{YYPKLC EQ 3 OR 4)

{TYPACC NE 1)

(SEVERE EQ 2 GR 3)
CASES=1000/VARIABLES=DISTRICT,FILE,DAY+MONTH, YEAR, TYPACC,SEVERE,
NCASSEVC]E o TYPC L4 ACTCL o VEHCL 4CASSEX]1,CASAGE1,
SEVCZ2+TYPC22sACTC2e VEHC29yCASSEXZ22CASAGEZ,
SEVCAsTYPC3,ACTCI»VEHCI, CASSEX3,CASAGE3S
GENERAL=NCAS
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sf FCT IF (TYDACC NF 1)

cROSSTARS TABLES=SFVFRF 7Y MEAS RY TYRACC
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This report contains an analysis of statistical data of bus accidents
with casualties on urban and interurban roads. The purpose of the analysis
is to establish the characteristics of those bus accidents, and to
determine, by logical analysis, the zones of the bus bodies and interiors

where these casualties occurred, for different types of accidents.

Pedestrian accidents are not included because this research is
thought of as an aid to the vehicle designer to improve occupant safety in

buses.

Analysis of accident data files for the years 1974-1978 showed that
despite the larger number of accidents on urban roads (six times more than
on interurban roads), the percentage of severe and fatal accidents on
interurban roads was double that on urban roads. Furthermore, this percent-
age showed a definite upward trend. The overall picture of bus accidents

is similar to that of the whole motor vehicle fleet in Israel.

Analysis of casualty files showed :

1. On urban roads, a significant percentage of accidents are
"self caused passenger accidents".
(No. 12 : injury of passenger in vehicle; No. 13 : falling from

moving vehicle}.

2. This type of accident seldom occurs on interurban roads. Most
interurban bus accidents with casualties are collisions and single

vehicle accidents (running off, skidding or turn-over).

3. The percentage of elderly people (aged 65 and over) injured in buses

forms a significant proportion of the injured bus passenger population
( 25%).
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The proportion of bus drivers injured in bus accidents is

specially high on urban roads.

Conclusions from the analysis :

The greatest number of passengers are injured in urban and interurban
bus accidents while in the "seating" zone. Therefore, the greatest
effort to improve passenger safety in buses should be directed at
improving the seating, seats and their immediate vicinity, by active

or passive means.

There is a need to improve passenger safety on urban buses by
improvement of the holding fixtures for aiding standing passengers;

the steps, especially for disembarking passengers at the back door,

and the control means for door cpening and closure to prevent passengers

from falling out of moving vehicles.

The differing characteristics of urban and interurban bus accidents
show the necessity for different designs of buses destined for urban

and interurban use, even from the safety aspect.

There is certainly a need to make more design improvements to the bus

driver's seat and its surroundings.

Bus design has to take intec account the high percentage of injured

elderly people.

In order to obtain deeper inmsight into those fixtures of the bus body
causing accidents, there is a need to undertake case studies of
characteristic police files. Their reference numbers are given by

the data processing of the accident files mentioned above.
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