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The traffic accident factors and reduction method in the

hazard zone of mountain sightseeing roads
-focused on Jeju local roads-
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'Department of Public Administration, Jeju National University
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Abstract In Jeju-Do, there is the 1100 Road, 516 Road, and Bijarimro, which are typical mountain sight-seeing roads
in Jeju. These roads are local roads that have been the location for many traffic accidents. This study focused on
these roads, categorized the type of traffic accident and analyzed the accident characteristics.

The major accident factors were analyzed through trip AHP analysis, Comparative analysis of the velocity distribution
and the factors affecting traffic accidents were analyzed.

Tourists took many trips on these roads. The mixing rate of the rental cars was 36.70%~71.60% in 1100 road and
Bijarimro. Currently, these local roads are regulated by a speed limit of 60km/h. However, it might be necessary to
reduce the speed limit to 40km/h considering the geometric line form of the road and the climate in these areas.
The speed limit of more than 40km/h is found 87.0% on 516 Roads, 88.57% on 1100 roads, and 93.1% on Bjarimro,
In these roads, the speed ratio is higher as described above. Therefore, these roads have been found to have a higher
risk of traffic accidents by overspeeding driving.

The overspeed driving ratio of these roads was 87.0%~93.1%, The overspeed driving enforcement method at one spot
has only the effect of reducing the speed at that enforcement place; the effect cannot be expected for the other places
or sections.

It is necessary to introduce a section overspeed driving enforcement system utilizing the average velocity in these
areas to prevent traffic accidents.

Keywords : 1100 Road, 516 Road, Bijarimro, mountain sight-seeing roads, Traffic accident characteristics, the rate
of overspeed

of TS 2015PIE AFdish sEAEA T ALl Slte] ATHA
*Correspondlng Author : Kyung-Soo Hwang(Jeju National Univ.)

Tel: +82-64-754-2971 email: kshwang@jejunu.ac.kr

Received November 24, 2015 Revised (1st December 28, 2015, 2nd January 4, 2016)
Accepted January 5, 2016 Published January 31, 2016

374



ol

ARA % HEE AFEe AYEE FHoR-

rir
ol

A= Ao oF
ok Azt A
w7 20139 1309 elA 20146l 1
wo Zlseh 1Ela AFA A wFAL
201213 3,869710A] 201319+ 4,3027],
201430l = 4,48471 0.2 F7FslSith ol 9f o] A|FA|
olo] Qlg-e} PN Fh= AsAe FUE 7HAS
i, AE A Tk wEARLe] FUlE JHASita @ ¢
Atk ATkt AFEA o] MNETo]| o] g wFAFIL Ty
A4S 1 2012300 = 3347 201330 39474 18]
2014d0l= 39370 0.2 A|FAS WEAFILY] OF 9% =
E AAsta ek 283 201399 ASolE AAuE
AL APEAREZE 1077916 HEte] ANETo) o8k wE
AbIL APGARSETE 14702 oF 13%0] gt glh
ojo} o] AFA el NEINE X35
AAR Z7hs AFAGY kS

9131, § Uol7hAl eriAlo] ol

==
Ta=

2 o

of
>
g

fo
el
o
rlr
ko
ro,
o,

L

o
fr

AN Hoa

A]

12

al

;

O
o
M
o

do
24

2
2

o
i
Mo

*

rlo
b
i

il

f
i

=

o
=
£ 2
fol
_)#
u

St
Bl o2
)
[ > Mo Kl
o2 of
o for

=3

ol
o

N
)
=

2t

F

o
¥
N
=)
mV)
o,
[
ofl

|

ot
oo
_0|L
£l
2

NI L
o o lo

HUu:Zi:E

ol
2L
=

,_
&
A
24
fu

N

N

fu
. 4

T3
o] x| o]
Aol A= tha v

utebA EAdTelAE A=
Aol AgA 549789 mE,
29 & R IR A oFH7HA vy
=2

&3] A% A A

k|

o

>

=
TR

ol rg

o
2

o2 m
2 ox

o

&

L

L

1o

)
=2

e
o)
T l‘ﬂ
fru

dR
2
ol
oo

_1

ol
=

X oL o
o kBl U

o
o

o] FHgA|ehe

= [e)
54857

—.~
)

!
fass

375

o) BRI 9] AFE A

# AE 08 oz Ao

faorle
£

12

_.
N
)

e
L ool

[
=

WEARLE g oJEA] WA
A5 48 A QIAEe] B3

sl A9t Bol 1 U1y AnE

AL 44 &tk

Me AFE AL 1100224 1139
WX 1131%), HAREZ2(AEE 11123)

AEARIL A glof ofe] QIAE] H§

Aol 7] 4 SEARE FA8IoH,

gAERe WEALE APER FAea

xe
>
=
o K
1o

2
oo
of
ol
£

!
0%

ol
e =
of

re
-
=2

e

ol
—_

(



FFAE & =B A7 RS, 2016

- Background and purpose of study

Introducti
noduction = The range of study

r

- Traffic accidents related to speed

Theory Review and Research Papers Review

:

- Annual accident trend analysis

—\_ — Local Road Accident Analysis

Jeju Island accident
characteristics

r

516 Road 1100 Road Bijarimro

~Traffic accidents frequent spot survey

-Traffic accidents and speed analysis
- Accident Factors analysis

— Traffic accidents and geometry weights

N\ Traffic accidents with vehicle weights

— Conclusion

.~ A comprehensive policy to improve

Fig. 1. The Flow Chart of This Research

r

AHP analysis

"

Conclusion
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AR ER YT WEAT SRY U ANt AFEY AYEs FHom-
Auk, B AFAE VEAT e 9] E2x271 5H Table 2. The characteristics of Traffic Accidents
Oﬂ H—t‘ == E‘l 7]3]'_?}— iZﬂ, :_75‘}—6, Z];@IQT‘E =1 The number of Wounded
_ _ . B Division . Dead persons
o® T, AFEAL S84, AEs), YA Tl accdents Persons
- 2010 3,617 101 5,374
o e BAsert
2011 3,459 106 5,108
2012 3,869 92 5,726
Table 1. Existing relative research with discrimination, 2013 4302 107 6415
Category Contents 2014 4,484 92 6,656
The characteristics of |~ relative charact_egstlcs Traffic Accidents Growth(%) 552 231 5.49
. - Road characteristics
Traffic Accidents
- Car model
- The number of accidents -
i isti A 547 % W 2} Z2u W AS
site characteristics - Dead persons & Wounded Persons I S AFSEAA ] 2R 4
Raod - Road Conditions = AHE 20104 22307904 2014 410302 AA)
- Environmental conditions spot speed - 2 -
A 0, 7} 2 BFE oA vFAEL T Q)
Car type - passenger car, lental car, Truck etc HAFT L. 5/0«] a5 ]— ] gl i = go]—'l_ > )‘q"
Table 3. The traffic Accident characteristics by road
type
3. 22 National | Local | City and
. ationa ocal ity an
Di Ei
nvision Sum Highway Road | county road te
FAHY 2 AgFHoME AFEIAAT Ity 2010 3,617 ) 2,230 1,239 56
A AFREAEA, AFEHAX 2] Al gt 3 2011 3,459 7 3,138 277 37
UrER 9 ARERd 1100%5E, 51658, HAHHEE 2012 | 3869 1 3,531 249 88
EH}EJ'Q.E "\17‘35}91‘3} EH;(\)]_EEQI ﬂ%*]—:ﬂ_{f ﬂ%%]:’ 2013 4,302 0 3,839 291 172
- 2014 4,484 0 4,103 193 188
&, V)52 5o Wk A oR AgHT 94
= - ratio(%) 100 0 91.5 43 42
uh B Atol= 3709 Category® T-E-3he] Alud#EE
4, B2 9 /S PRE, AFRA0E TR 54
- A 547F AFEHAX CRE A}k z}S=
_% —1‘%@.‘6}9\11’4. X]HO}‘E 1100% , 51653, H]X}%i% ] ]—1_ ]ﬁ;E ]’ ]—1—’] ; oWE }o ]’;‘
N Zo| A x|l o = 1 A 1
WAro.= WEALT WHAle] glo] olz] olgme] mapy oot ANIEe] A= 20101 7974 2014+ 891
o 2 % alz)2= ") = Ao HA]
484 gohur) 919 WAA A Qeow gapaq o N APIES 96.74%E AR Ao v
3]
o GPAEE BT 5 de wAS PR gh AT
HZ 37 g ERe] WEAILE AR A1
SEALT 57 o9l A Aol tsle] mEEAS pra  120le 4. The numbers of deaths by traffic accidents
o] - EAS BAET) Division Sum National Local City and Ete
Highway Road | county road
2010 101 4 79 17 1
3.1 MFEEXIXE nSAtn UHEY 2011 106 0 97 9 0
AFAG L A% WA Aojo] g el § 2 | 2 | o | w 7|
ol o|tolAM[T), EF WAk SHE gu ) 2B |0 | o | w | 7 |2
wol the Aoje] MRS e SRl giT) 3 e T R . .
- ratio(%) 100 0 96.74 3.26 0.00
T 5A% AFSUANES] WEAD EYS A9nH
HAATE 2014 44847102 ARPAT7HE 5.5%=
- _ AL 530 AFEEAA RS & B
Z7¥etar glom, AbgAleE 20148 92O R 231% 12 sdd AFSEAA RS mRERE P
= 2"l 1= ™ of| X 1= Hog A
o 7ham BAEGon BAAS: 28-S 549% | 20101 3304789014 2014 6131 Al
H A)}z)2= 0 2} 2§ = 74 o ySR=
E—@]E]‘;’}E}— T ]’T 92.1%% ]’ ]Ol' i_""l ]%D]'
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Table 5. The wounded numbers by traffic accidents

Local
Road
3,304
4,639
5,262
5,792
6,131
92.1

National
Highway
176
10

City and
county road
1,827
406
365
416
298
4.5

Division Etc

2010
2011
2012
2013
2014
ratio(%)

67
53
97
207
227
3.4
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Table 6. The traffic Accident characteristics by the
lental car

Division 10 13

whole

4,169 | 4,492 | 5,398 | 5,340 | 5,639

The number
of accidents

country
Jeju

237
5.3

334
6.2

394
7.4

393
7.0

233
5.6

Occupancy

whole

country
Jeju 6
Occupancy 7.8

EENETT wEAL 5

77 92 91 106 91

Dead
persons

9.8 9.9 13.2 3.3

=

=4 .

=

m
M
i
(T
Y

4 2

L H

AFA o] NET} WFAFIL
o] ol 20149% 621H
ueh 9] oF 1% HEE A8k 9
Aol l AeAM = A=H] OF 53%~7.4%
EF} AFARL APEAL H]F] QL
= AbgRE BlEE 7RAEAIRE
7.8%~13.2%Z

A3k glof
WAt )

=A YeRta

Y
el
m]o _!l
=

[

2 o &
=)
;9
(o
:E 4

=2
>~
=

o
G
1z
)

oz ¥ fm
4
=
of
&

X
b

S
L
—(E I

_u

rH
[V}
=
~
rL

1

RN

49‘ I
>
>

[\
S
—_
[\

013d7}pX

_,_.
11!
o::

=

30,
T o

3.2 MFX|H II'Z-,’EQI il
3.2.1 5162 E'_EA}
516229 WEALLL
BALL S7HES 28.45%E Al
Ao, Fado] HA ] 18.
Ala7F AA L] 69.5%S A }
5162200 A oS

RTINS

A8k, 2}t
A5 9o}
AbaLzy A <]

al

o=z

o%rlru'

&ol

378

43.7%m, TEAFPoZ 3t FAHHo] 32.5% 24|
3t o] 47T A R} g o] HA 9] 58.3%, xFE]
EAL 583 45.7%, =3} 25.8%, WET} 11.3%S
A ebe, A"HEEE 4007F 22.5%, 60T o]4te]
172%% A8 Ao® AL

Table 7. The traffic accident characteristics of 516

road
Division contents Characteristic
The number of| oo 201140 + The rate of increase
accidents " year 2012 : 45 : 28.45%
- year 2013 : 66
+Sun : 19
*Mon : 18
+ Tues : 22
Dazv;)cfkthc - Wed : 22 “ Thur : 18.5%
+ Thur : 28
+ Fri : 23
- Sat : 19
Characteristics | + The deaths : 8
of traffic + The seriously wounded : 101 | - The slighty wounded
accidents + The slighty wounded : :178
Type of -acadentsbetweent\w?als:]OS + accidents
accident ~Clrs and peple rafic acidert : 12 two cars : 69.5%
- only car : 34
+ default safe driving duty : 66| - default safe driving
Traffic - violation of central line : 49 | duty : 43.7%
violations - Did’t assure aj sate distance : 13 | - violation of central
c: 23 line : 32.5%
* Snow : 11
+ Rainy : 38
weather + Fog : 2 + Sunny : 58.3%
+ Cloudy : 12
* Sunny : 88
+ Car : 69
- Rental car : 17
Vehicle + Truck : 39 - Car :45.7%
Accident + Taxi : 13 + Truck :25.8%
+ Motorcycle : 11
- Etc : 3
- 40s : 34 - 40s © 22.5%
Ages +30s : 29 -more than 60s
- more than 60s : 26 1 17.2%
3.2.2 11002 WEAID EN M
1100=29] At BAS AERW FHE 397
WFEAFIE -6.9% FHastar glom, dadle] MA9

26.3%S AA|sH o] WFARILIE HA| 9 47.4%S

AAEh, A ALk dA9 50.0%E A
Aoz EAEAc

1100E 204 Fded Holal HEALI} AAlel
78.9%, ©1371FA KT} B o] A 9] 553%, AHE
o] 542 587 36.8% AFUERE 40th7) 26.3% S
AA s Ao EAE9IH.
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Table 8. The traffic accident characteristics of 1100 *Sun : 6
road 'I;Aon : ;1
- Tues :
- — Day of the | g . s n : 22.9%
Division contents Characteristic week  Thur : 4
The number | o 201115 + The rate of “Frd 6
. - year 2012 : 10 . - Sat : 8
of accidents increase : -6.9% —
- year 2013 : 13 Characteristics | + The deaths : 5
+Sun : 10 of traffic - The seriously wounded : 34 | -The slighty wounded
Mon : 5 accidents - The slighty wounded : :46
Day of the + Tues 5 . Sun - 263% - accidents between two cars : 30 _
‘week - Wed : 4 - Folidy : 474% Typ_e of . Car§ and people traffic accidents ~ between
- Thur : 4 accident accident : 2 two cars : 62.5%
< Fri: 2 - only car : 16
- Sat : 8 - defalt safe civing
Characteristics | - The deaths : 1 Traffi + default safe driving duty : 32 duty : 66.7%
of traffic |- The seriously wounded : 32 - The slighty wounded . lia e - violation of central line : 13 | - violation of
accidents + The slighty wounded : :46 violations - Etc : 3 central line :
T £ - accidents between two cars : 18 27.0%
az,cpi(ele‘:nt + Cars and people traffic accident : 1| - only car : 50.0% - Snow : 5
- only car : 38 + Rainy : 4 . o
+ default safe driving duty : 30 |- default safe weather - Cloudy : 2 Sunny : 77.1%
Traffic S . ..
olation - violation of central line : 5 driving duty : * Sunny : 37
VIOWHONS | it assure aj sate distance : 3 78.9% “Car : 12
+ Snow : 9 Vehicl + Rental car : 20
- Rainy : 4 Ac,:f ct - Truck : 9 “Rental car : 417
weather +Fog : 1 + Sunny : 55.3% ceden + Taxi & Bus : 4
+ Cloudy : 3 + Motorcycle : 3
+ Sunny : 21 - more than 60s : 4
«Car: 14 +50s : 6
Vehicle * Rental car : 6 A +40s : 10 +20s 1 29.2%
Aoy |7 Truck £ 7 - Car : 36.8% ges ©30s : 11 “30s : 22.8%
+ Motorcycle : 6 +20s : 14
<Etc: 5 < 10s : 2
+40s : 10
Ages +30s : 10 +40s @ 26.3% 33 ;.||_7I<_x|o_=|| Ill:(IDI-E éEEg _E_A_‘ll
+20s : 10
3.3.1 516E2 & B
516229 £EFAAHL F A4S ZARIN O,
3.2.3 H|X 2ig2 JMEAIT EAM EA‘I _ B
IXE2 DS BY wpEe WA 57.03kmh, Aot 40,33kmh,
R o] wEALLL EAS AR o 3dzk o
P Rel g 545 d ] v oFal 58.15km/h, HAAL 55.78km/hE 4] E )Tt
BARL 782 483%= 20134 A F7F 59 e
B SRS 48300 | SRR aamge saas SRl Aot 255 At
2 golo] A e 002 Z|-A| 5] e x|l AF317F %
292 ] \j ﬂ/] 22.9% = ]’ ]Ol'ﬂi ]’EH ]’ ]’J~ ]’ < m_ol HHﬂ o]—U% H*}ﬁkol = D]_H]__gx_;q_ Ux E]_}qﬂoﬂ}q i
3| Ke} o S o A=WS R ox]
Ao} 62.5%% AA= Aoz BAHA BT} Be Ao EAHL
H 2L 2ol A QP Eold) wEALaL7E A 66.7%,
oA EA BT} B Yo] AHA 9 77.1%, AE EA Table 10. The velocity analyses of 516 road
> Eﬂ_]E_ﬂ—ﬂ- 41.7%= ;'(]—Z]é}-ﬂq’ ?ﬂ‘%‘tﬁ‘gi—t— 20‘:}17]' L Mabang Suouch | Namsa
B _ Division Seongpanak Brid Brid
29.2%, 30th7}F 22.8 AA = Zlo® EAH AT Dasture ey | Buidboy
The number of
. 7 17 4 7
accidents
Table 9. The traffic accident characteristics of Bijarim Death numbers 0 0 0 1
road Defamation numbers 3 11 3 6
Minor accidents numbers 8 23 2 4
Division contents Characteristic weather cloudy fog sunny sunny
straight line Curve straight
< year 2011 : 11 li
The number of | ycar 2012 : 10 - The rate of Linear geometry and | the front P arkcq on me
accidents y : increase : 48.3% conditions and the both sides | Curve | the front
- year 2013 : 22 of the and the
rear curve
street rear curve

379
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Research Traffic volume 324 171 252 229
truck and bus mixing rate| 15.1% 12.3% 10.3% 10.9%
Car Rental mixing rate | 16.7% 19.3% 19.4% 14.8%
Average 57.03 40.33 58.15 55.78
Standard error 0.53 0.59 0.53 0.66
Median 57.00 40.00 58.00 56.00
iifngé‘r’sg fff:l‘l‘fc‘: 5000 | 4200 | 60.00 | 48.00
Standard Deviation 9.46 7.67 8.44 10.05
Dispersion 89.50 58.83 71.20 101.09
kurtosis -0.50 0.64 0.60 -0.10
Skewness 0.20 0.41 -0.14 0.07

range 50.00 45.00 50.00 53.00

The minimum value 34.00 19.00 31.00 32.00
The maximum value 84.00 64.00 81.00 85.00

a5 7

20

1is

. d |||I| ||||||||||| ”I I |

34 37 40 43 46 49 52 55 58 b1 B4 BY VO V3 V& 79 BZ

Fig. 2. The velocity analysis of Mabang Pasture

25 7

20 T

15

| | 'l l | | || ||

3234365384042444648 505254 56586062 646668 70727476 788082 B4

w

[=]

Fig. 5. The velocity analysis of Namseokyo

3.3.2 1100ER &F £Y

11005220] SHEFAA -2
H, ofe]Eele] BitSs

= 56.93km/h, HHEbo)shaek

F INArE ZABIE S
9km/h, 11003457

3.71km/h= E4 9]

9.3
5

Table 11. The velocity analyses of 1100 road

Division Entrance 1100 Rest Tamra
Eorimok Place University
The ngmber of 4 3 5
18 g accidents
16 + Death numbers 1 0 0
14 Defamation numbers 8 4 1
12 4 Minor accidents 3 0 7
10 | numbers
& weather sunny sunny sunny
6 . straight line
a4 Lincar geq@etry and Curve the front and Curve
conditions
[ ] the rear curve
’ -I I I I I II Research Traffic
0 Y b b 84 55 53
19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 Volume
) ] ] truck and bus mixing | ) 4 14.5% 26.4%
Fig. 3. The velocity analysis of Seongpanak rate
Car Rental mixing rate 41.7% 41.3% 71.6%
Average 49.39 56.93 53.71
25 Standard error 1.09 1.43 0.97
Median 48.00 56.00 53.00
20 + The most frequent 43.00 56.00 48.00
number of values
B Standard Deviation 9.96 10.62 9.86
10 Dispersion 99.25 112.85 97.22
kurtosis 0.07 -0.65 -0.11
5
I I Skewness 0.40 0.00 -0.06
0 Wbl d-A1- 3110 - Ll 1 range 49.00 45.00 45.00
3133353739414345474951535557596163 6567697173 75777981
The minimum value 27.00 34.00 31.00
Fig. 4. The velocity analysis of Sooackyo The maximum value 76.00 79.00 76.00
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12 < Research Traffic volume 229 133
21 truck and bus mixing rate 13.9% 17.3%
Car Rental mixing rate 36.7% 48.9%
® Average 5224 57.18
& Standard error 0.56 0.73
5 Median 52.00 57.00
s The most frequent 52,00 57,00
2 number of values
Standard Deviation 8.46 8.39
o L1 !J . I .. ,!,!!ﬂ! B | ——
27 2031333537 3941 434547495153 5557 5961 636567697173 75 Dispersion 71.49 70.36
kurtosis 0.33 0.58
Fig. 6. The velocity analysis of Entrance Eorimok Skewness 0.12 0.17
range 47.00 49.00
The minimum value 33.00 34.00
. - The maximum value 80.00 83.00
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Fig. 7. The velocity analysis of 1100 Rest Place o ARLIRE -m ! LLLLLL B L O et LS
33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71737577 79

14 1

12 1

10 1

a +

5 +

4+

2+

o LI LA RL R L)L I' ALl
3133 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75

Fig. 8. The velocity analysis of Tamra University
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Table 12. The velocity analyses of Bijarim road

Division Ryeoni forest Sangumburi
The number of accidents 4 4
Death numbers 0 4
Defamation numbers 2 11
Minor accidents numbers 2 5
weather Fog Fog
. straight line straight line
Lmeazoizoi?::;y and the front and the | the front and the
rear curve rear curve

Fig. 9. The velocity analysis of Saryeoni forest
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Fig. 10. The Flow Chart of Sangumburi
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Table 13. The speeding violation ratio of 516 road

Division numbers More than | More than
v 60km/h | 40km/h
numbers 976 289 849
Total
Ration 100 29.6 87.0
numbers 806 243 704
Jeju Island
Ration 100 30.1 87.3
. numbers 170 46 145
tourist
Ration 100 27.1 85.3

50

40

30

20

10 1

o wa t LICIL LA -

1922252831 34374043464952555861 64677073767982 8588

Fig. 11. The overspeeding analysis of 516 Road
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Table 14. The speeding violation ratio of 1100 road

e,

Division number More than | More than
Visto e U 40km/h
numbers 243 57 214
Total
Ration 100 23.5 88.1
numbers 144 38 125
Jeju Island
Ration 100 26.4 86.8
. numbers 99 19 89
tourist
Ration 100 19.2 89.9

60km/ho]AFe] F<&n]8-2 23.5%0°]1, 40km/holA}
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Fig. 12. The overspeeding analysis of 1100 Road
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Table 15. The speeding violation ratio of Bijarim road

Division numbers More than | More than
v 60knm/h 40km/h

numbers 362 71 337
Total

Ration 100 19.6 93.1
Jeju numbers 213 47 202
Island Ration 100 221 94.8

numbers 149 24 135
tourist

Ration 100 16.1 90.6

il

1922 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88

Fig. 13. The overspeeding analysis of Bijarim Road
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Table 16. The measure of Traffic accidents

The number of .
K for 3 years, rate of increase
) accidents
Accident
-related Death numbers for 3 years, rate of increase
characteristics
Wounded .
for 3 years, rate of increase
numbers

(2) I:i ol 7101_ }_
A rﬂEAuA ]

2 8 ez, 4
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Table 17. The measure of road and geometry

road and straight line & curve, uphill road &
geometry downhill road
road and Environmental surroundings of a scene, secure a
geometry conditions sight distance
average spot velocity, minimun
Spot speed | velocity & maximum velocity, range

velocity, rate of velocity violation

M HEH o u%
B e A

Table 18. The measure of Vehicle conditions

Traffic conditions hourly traffic

Vehicle

.. Car Rental mixing rate | mixing rate of rental car
conditions

truck and bus mixing rate | mixing rate of heavy vehicles
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Table 19. The Evaluation Indicator for AHP Analysis

division

Accident data

Geometry Properties

cars_characteristics

Mabang Pasture

+ Accident numbers : 7

+ The deaths : 0

+ The seriously wounded : 3
+ The slighty wounded : 3

+ straight line

+ the front and the rear curve

+ surroundings of a scene: monticule, good

- average velocity: 57.03km/h

+ minimum velocity: 34km/h

+ maximum velocity 84km/h

- velocuty range: S0km/h

+ more than 60km/h over velocity: 29.6%
- more than 40km/h over velocity: 87.0%

+421v/h
- mixing rate of rental car 16.70%
+ mixing rate of heavy vehicles 15.10%

+ Accident numbers : 17
+ The deaths : 0

+ curve line

- parked on both sides of the street
- surroundings of a scene: good

- average velocity: 40.33km/h

256v/h

5 Seongpanak | The seriously wounded :11 * minimum velocity: 19km/h + mixing rate of rental car 19.30%
1 - The slighty wounded : 23 + maximum velocity: 64km/h - mixing rate of heavy vehicles 12.30%
6 + velocity range: 45km/h
- more than 60km/h over velocity: 29.6%
. - more than 40km/h over velocity: 87.0%
* curve
Z + surroundings of a scene: good
d + Accident numbers :4 - average velocity: 58.15km/h
Suouch + The deaths : 0 + minimum velocity: 31km/h 327v/h
Bridges + The seriously wounded: 3 |+ maximum velocity: 81km/h + mixing rate of heavy vehicles 0.0%
+ The slighty wounded : 2 |- velocity range: 50km/h
+ more than 60km/h over velocity: 29.6%
- more than 40km/h over velocity: 87.0%
+ straight line
- the front and the rear curve
. surroundings of a scene: good
" Accident numbers: 7 - average velocity: 55.78km/h 297v/h
Namsa + The deaths : 1 . L - o
Bridges - The seriously wounded : 6 . mlm'mum Veloc1'ty. 32km/h . m%x%ng rate of rental ca.rl'4.80/o
- The slighty wounded : 4 + maximum velocity: 85km/h + mixing rate of heavy vehicles 10.90%
+ velocity range: 53km/h
- more than 60km/h over velocity: 29.6%
- more than 40km/h over velocity: 87.0%
1 .
1 * curve hn_e
0 - surroundings of a scene: good
+ Accident numbers: 4 - average velocity: 49.39km/h
0 . . 327v/h
Entrance + The deaths : 1 + minimum velocity: 27km/h - mixing rate of rental car 41.70%
‘ Eorimok + The seriously wounded : 8| * maximum velocity: 76km/h - mixing rate of heavy vehicle;s 10.70%
o + The slighty wounded : 3 |- velocity range: 49km/h ’
a + more than 60km/h over velocity: 23.5%
d - more than 40km/h over velocity: 88.1%
- straight line
+ the front and the rear curve
. . - surroundings of a scene: good
:?;:l((i;r:thr;u:rngers. 3 verage velocity: 56.93km/h 317v/h
1100 Rest Place| The seriously wounded : 4 + minimum velocity: 34km/h + mixing rate of rental car: 41.30%
- The slighty wounded : 0 + maximum velocity: 79km/h - mixing rate of heavy vehicles: 14.50%
- velocuty range: 45km/h
+ more than 60km/h over velocity: 23.5%
- more than 40km/h over velocity: 88.1%
+ curve line
- surroundings of a scene: good
+ Accident numbers: 5 - average velocity: 53.71km/h bo7v/h
.. |- The deaths : 0 + minimum velocity: 31km/h ..
Tamra University . . . * mixing rate of rental car: 71.60%
+ The seriously wounded : 1| - maximum velocity: 76km/h .. . . o
- The slighty wounded : 7 |- velocuty range: 45km/h  mixing rate of heavy vehicles : 26.40%
- more than 60km/h over velocity: 23.5%
- more than 40km/h over velocity: 88.1%
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Saryeoni forest

+ The deaths : 0
+ The seriously wounded : 2|
+ The slighty wounded : 2

- verage velocity: 52.24km/h

+ minimum velocity: 33km/h

+ maximum velocity: 80km/h

- elocuty range: 47km/h

+ more than 60km/h over velocity: 19.6%
- more than 40km/h over velocity: 93.1%

<

ABYER YT WEAT AR 9 gAYl AR e FHom-
- straight line
+ the front and the rear curve
- surroundings of a

+ Accident numbers ::4 - scene: good a . 299v/h

+ mixing rate of rental: 36.70%
- rate of heavy vehicles :

13.90%

+ Accident numbers

=4

+ straight line

- the front and the rear curve

- surroundings of a scene: good
- average velocity: 57.18km/h

+ 215v/h

+ The deaths : 4
+ The seriously wounded : 11
+ The slighty wounded : :5

Sangumburi

+ minimum velocity: 34km/h
+ maximum velocity: 83km/h
+ velocuty range:
+ more than 60km/h over velocity: 19.6%
- more than 40km/h over velocity: 93.1%

+ mixing rate of rental: 48.90%
+ mixing rate of heavy vehicles : 17.30%

49km/h

Table 20. The result of Weight value

Table 22. The transit authority workers result of

i i i i i i Weight value
Evaluation Ttem Corrpm Review[ReviewReviewReviewReviewReview g
hensive| ed 1 |ed 2 |ed3 |ed 4 | ed ed 6 vt N iowed ; —
Geomelry 7 776 1 725 | 75 | 702 K] 724 Evaluation Item |Comprehensive| Reviewed 1|Reviewed 2|Reviewed 3
Vehicle condition | .27 224 | 275 | 25 | .298 3 276 Geometry 0.716 0.725 0.7 0.724
Road Vehicle
Aligment | 196 | 319 | 038 | 066 | 175 | .102 | 455 venicle 0284 0275 03 0276
[Road before| Road
and after | .12 | 058 | .049 | .051 | .196 | 273 | .093 Alignment| 020 0.058 0.102 0.455
Geom|  Linear Road
ey EW 064 | 065 | .068 | 078 | .05 | .065 | .057 before and 0.138 0.049 0.273 0.093
conditions Geo [after Linea
Spot speed| .12 128 | 158 | 178 | 102 | .081 | .075 Eini 1
over speed 3 0.063 0.068 0.065 0.057
ratio 23 206 | 392 | 377 | 179 | 179 | .044 conditions ) ) ) )
Per hour Spot speed. 0.105 0.158 0.081 0.075
. .08 .007 | .022 | .021 | .058 | 0.2 | .173
Vehi|  Traffic Overratsigeed 0205 0.392 0.179 0.044
cle | Rent Car |00 1 155 | 008 | 058 | 205 | 052 | 084 Per hour
cond|mixing rate Traffi 0.132 0.022 0.2 0.173
. . raltic
ition) rukad b |00 | 65 | 1ss | 171 | 035 | 048 | 019 Vehir ot Car
mixing rate cle| .. 0.078 0.098 0.052 0.084
d,mlxmg rate|
C:?n | truck and
0on ..
. . bus mixin 0.074 0.155 0.048 0.019
Table 21. The traffic engineer result of Weight value rate ¢
Evaluation Item |Comprehensive| Reviewed 1|Reviewed 2|Reviewed 3
Geometry 0.743 0.776 0.75 0.702
Vehicle condition|  0.257 0.224 0.25 0.298 ,
Road 0.187 0.319 0.066 0.175 0.800 = The traffic engineer
Alignment ) ) ) | 0700 - ; )
L p uThe transit authority
Road before as00 ———
and after 0.102 0.058 0.051 0.196 a5 - p
Geom|  Linear u.4|][| v
etry |Environmentl ., o 0.065 0.078 0.05 23
lal conditiong
Spot_speed 0.136 0.128 0.178 0.102 0200 7
over speed | )54 0.206 0.377 0.179 b0 -
ratio 0.000 +
Geometry Vehicle condition
Per hour | 49 0.007 0.021 0.058
Vehi Traffic
Rent Car . . .
ce | ing rate| 138 0.152 0.058 0205 Fig. 14. The result of Weight value(The traffic engineer
CONA ek and /The transit authority workers)
ton s mixing | 0.090 0.065 0.171 0.035
rate
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0.300
=The traffic engineer

=The transit autnority worker

0.250

2
o200 0187

0.138 0.136

0.150

0.100
0.068.063

0.050

0.000
Road
Alignment

Road before  Environmental  Spot speed
and after conditions
Linear

over speed
ratio

Fig. 15. The result of Geometry Weight value(The traffic
engineer /The transit authority workers)

=The traffic engineer

0.140
0.120
0.100

0.080

0.060
0.040

0.020

0.000

Per hour Traffic

Rent Car mixing rate  truck and bus mixing
rate

Fig. 16. The result of Vehicle condition Weight value
(The traffic engineer /The transit authority
workers)
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Table 23. The method of Over speed enforcement

The method of

Road
04 Over speed enforcement
mountain 516 Road
X K Enforcement system based
sightseeing 1100 Road .
q on the travel time speed
roa Bijarim road

Enforcement system based

General local Road
on the spot speed
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