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Abstract : Recently, a massive loss of life and property is occurring in Korea due to traffic accidents, with the rapid increase in cars. For
improvement of traffic safety, the Korea Transportation Safety Authority intensively analyzes accident data in local governments with
low traffic safety index, performs a field investigation to extract problems and offers local governments improvements for problems, by
conducting the 'Special Survey of Actual Conditions of Traffic Safety' each year, starting 2008. But local governments cannot strongly
push forward the improvement projects due to the limited budget and the uncertainty of the improvement plan effects. Therefore, this
study suggested a model which applied the Utility concept to the AHP theory, in order to efficiently decide a priority of the improvement
plans in accident black spots in consideration of the limited budget of local governments. The number of accidents in each spot for
improvement and accident severity, traffic volume, pedestrian volume, the improvement project cost and the accident reduction effect
were chosen as evaluation factors for deciding a priority, and data about the improvement plan costs and the accident reduction effects,
traffic accidents and traffic volume in the spots to undergo the special research on the real condition of traffic accident in the past were
collected from the existing studies. Then, regression analysis was carried out and the Utility Curve of each evaluation factor was
computed. Based on the AHP analysis findings, this study devised a priority decision method which calculated the weight and the utility
function of each evaluation factor and compared the total utility values. The AHP analysis findings showed that among the evaluation
factors, accident severity had the biggest importance and it was followed by the improvement plan cost, the number of accidents, the
improvement effect, traffic volume and pedestrian volume.The calculated utility function shows a rise in utility, as the variables of the 5
evaluation factors; the number of accidents, accident severity, the improvement plan effect, traffic volume and pedestrian volume
increase and a fall in utility, as the variables of the improvement plan cost increase, since the improvement plan cost is included in the
budget spent by a local government.
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Introduction

Literature review

= The model to decide a priority the Improvement Plans

= Effect of Improvement Plans

= Problem and Improvement Proposal for 2008-2013
Special Research on the Real Condition of Traffic Safety
= Effect of Improvement Plans

= Grouping the Improvement Plans by Object

Decide Evaluation factors and AHP
= # 0f Accident, Accident severity

Evaluation
factors

= Construction Cost and Effect
= Traffic volumes, Pedestrian volumes _

= Calculate the Weight of each evaluation factor(by AHP)

Calculate Utility Point
= Derive Utility Curve

= Calculate utility point of each evaluation factor

= Compare total Utility values

Fig. 1. Process of study.
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k.

painting a lane
installing Raised pavement markers

installing crash cushion

relocating crash cushion

painting a bicycle crossing

set up a traffic safety mark

removal of a bicycle crossing

relocating a traffic safety mark

RS - Y- SAAE - HEH
Table 1. Grouping the Improvement proposals by objective
Objective Improvement proposal Objective Improvement proposal
colored pavement removal of jaywalking-preventing facility
set up a speed bump removal of sidewalk
Deceleration set up a speed camera removal of Pedestrian traffic lights
relocating a speed camera removal of traffic lights
grooving removal of speed bump
set up traffic islands removal of removal of colored pavement
Improvement of removal of traffic islands unneccessary installation removal of traffic sign
ntersections
pavement of a road removal of pavement marking
set up lighting systems at intersection removal of delineator
traffic information collection system removal of a no trespassing sign
Clear visual field installing a reflector removal of traffic lane
removal of trees removal of crosswalk
removal of flower bed chevron Alignment sign
add the traffic signal lights Installing tubular markers
replace the signal light(4-light) Delineator left turn guide line
set up secondary traffic lights
set up a signal flag
set up a fence
Improvement of
traffic safety facility
Safety for bicycle

Improvement of

set up a cantilevered sign support

relocating a signal flag
set up a signal lamp

painting a pavement marking

traffic management

Safety for pedestrian

146

relocating a signal lamp
set up a no trespassing sign
installing rised pedestrian crossing
set up the jaywalking-preventing facility
set up the curb(curved type)
set up the curb(linear type)
set up a sidewalk ) inti
lower the curb Information service replace a road sign
set up pedestrian signals installing a road sign
relocating pedestrian signals relocating a road sign
plant a tree sign for obstructions
elevator at pedestrian overpass relocating a farm road entrance
set up an audible signal for pedestrian relocating a shelter
set up a LED light for crosswalk The others remaval of a shelter
painting a crosswalk
set up a shelter
relocating a crosswalk (remove and repainting)
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Table 4. Eigen vector and utility point for accident severity

Accident Severity (EPDO/3years) Eigen vctor Utility pint

123 0.306953 100

108.375 0.218204 72.403

93.75 0.154323 50.974

79.125 0.108882 35.065

64.5 0.076442 24.026

49.875 0.053309 16.558

35.25 0.037028 11.364

20.625 0.025946 8.117

6 0.018914 5.844

ACCIEDNT SEVERITY
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Table 3. Eigen vector and utility point for # of accident

ESAL:!

# of Accident(case/3years) Eigen vctor Utility pint
35 0.306953 100
30.75 0.218204 71.08712
26.5 0.154323 50.2757
22.25 0.108882 354718
18 0.076442 24.90364
13.75 0.053309 17.36708
9.5 0.037028 12.06321
525 0.025946 8.452761
1 0.018914 6.161892
# OF ACCIDENT
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Fig. 3. Utility curve for # of accident,
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Fig. 4. Utility curve for accident severity.
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EFFECT OF ACCIDENT REDUCTION

X5 - 2 BXAH - AEH
Table 5. Eigen vector and utility point for construction cost
cost(won) Eigen Vector Utility Point 100
15000 0.306953 100
80
21,890,000 0.218204 71.08712 y = 5.619409572x
43,765,000 0.154323 502757 60 R*=0.9999
65,640,000 0.108882 354718 40
87,515,000 0.076442 24.90364
109,390,000 0.053309 17.36708 0
131,265,000 0.037028 12.06321 0
0 10 20 30 40 50 60 70 80 90
153,140,000 0.025946 8.452761 9%
175,000,000 0.018914 6.161892 Fig. 6. Utility curve for effect of accident reduction
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Fig. 5. Utility curve of construction cost .
Table 7. Eigen vctor and uility pint for taffic volume
MA OV AL TZFAFT Traffic Volume -
(4) H R ]‘—1— o —g—-‘:}‘ (vel/hr, All direction) Eigen Vector Utility Point
Z1]- LE?_]_‘;S.}\]—OI:—IPJ A}‘?" }\]—E(’)]- E‘l Z%}\]—:ﬂ—oﬂ EHB‘]‘ 6.374 0.306953 100
= 20-28 5 ’ ’
Antaa s ATAT o) whet Table 63 7o 5614 0.218204 71.08712
2 2.00%, 11 77.67% Hol| sl oA = JLrEa}ar 4,855 0.154323 50.2757
A o] | E 53f Eigen VectorZ}ka} Utility Point 4,096 0.108882 354718
2 AbEsiolh AR AR =2 g4 3,337 0.076442 24.90364
Aol tfsf =& Utility PointE F-¢{3}a1, Utility Point 2,577 0.053309 17.36708
2HE 3 YEALS E9) Fig. 63} Zo] y=5.6194e 0™ 1,818 0.037028 12.06321
_,] ﬂﬂq.‘% :IL61'93\E]' 1,059 0.025946 8.452761
300 0.018914 6.161892
Table 6. Eigen vector and utility point for effect of accident
reduction TRAFFIC VOLUME
Effect of Accident Reduction(%) Eigen vctor Utility pint 100
77.67 0.306953 100 &
68.21 0.218204 71.08712 Y = 5.2678e0000%
60 R? =0.9999
58.75 0.154323 50.2757
49.29 0.108882 35.4718 40
39.84 0.076442 24.90364 .
30.38 0.053309 17.36708
0
20.91 0.037028 12.06321 - 1,000 2,000 3,000 4,000 5,000 6,000 7,000
h/h
11.46 0025946 8.452761 i ul
2.00 0.018914 6.161892 Fig. 7. Utility Curve for Traffic volume
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Table 8. Eigen vctor and uility pint for pdestrian volume

(;);ggit/r}if (‘)Igi;un\:,z;) Eigen vector Utility pint
1,010 0.306953 100
883.875 0.218204 71.08712
757.75 0.154323 50.2757
631.625 0.108882 354718
505.5 0.076442 24.90364
379.375 0.053309 17.36708
25325 0.037028 12.06321
127.125 0.025946 8.452761
1 0.018914 6.161892
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Fig. 8. Utility curve for pedestrian volume,

o= T
)& &go} W8 ookl tEal glow, o
HHOoZ IFEF (0|, Eokb I|ARY), aJdE
A, FREAR], ARV AES 535 AFEA AHPS

4.3.1. AHP—-—&.% 2t
H7tQ A
olLf 29l 4
tasg B
& HU]— ;<4 0(3)]6‘

é ﬂllo

é
fil [o
© 25
Jo
3:
o
Jlm
03:

% Adon Apse 1548
54 259 Sl s oH’%} 2
BHL ArjHoz MRSl sEA

L2EAE St S 7AE AEdth

67HA H7FQ AR g JRAQEY] AlE f-Ale
8 sl Aushs slo] BHols] wo] olof

WEOLAINAALY A3 AL E XA o]—7] -r—]oH Fig.
99f ol Z} ol gt <t
23 7k Aicke) A REow —E;}Oﬂ 71k
o WRES oA RES Alde ATAZLE
ELEOE J=glon, AAA HES 7 1_?_} H)g, 7
].—rﬂ/\_gJ_} zﬂioi 1’]"‘!"—1—- U]—X]U]—Oi
e ﬂ%%", HePef dRor iro] 45
R G O R i A FH E 3&%)4
2 2 FTPHAY AoH A2 e
A 71E Aolet AFARIE ©]8 3P°fl A+
ebskal ERskieh A7 @ol Loy
ol gt MAdArde Aldishs 2 aefs
27 9] o}xqm BAS A8y g 37} Jo
Hal AABE o) BAIs AelEziol oha)
a0} gl £ AAE RS O ge
L S A3 Sjofst
ch. Abarchat Ao Uehbs 22 34k Abnd 3
23} AT AR ] B ES e Ak 42
= GEe AN oA FHHES dehd S
e Ao ksl QPR 3
| Bkes B ARle) AAe el
£ AeE NS St gt AL

=

E

rhx 5=) mﬁ

N

>

ok
EF

R

=
-

N



Z|X[& - A=Y -

= L ol=

Level 1 Evaluation Factors For deciding a Prioirty of
Goal the Improvement Plans
Criteria 1 -
Level 3 # ot Accident Trattic Pedestrian
Criteria 2 accident [Severlty} [ Cost ] [Eﬂed] Enlumes] Volumes \
B e e
- e e oy 5
P g =1~ —
Alternative [PIaceA = Plan 1] [Ph:ceA - Plan 2] [Place G - Plan 1] [Place G - Plan 2] [Plar.e G - Plan n]

Fig. 9. Hierarchy on evaluate factor to set priority.
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Table 9. Results by the analytic hierarchy process

Territory . . . Aggregate
(Weight) Evluation Categories Weight Weight
Safety # of Accident 0.33 0.14(F1)
(0.44) Accident Severity 0.67 0.30(F2)
Economics Construction Cost 0.56 0.19(F3)
(034) | Effect of Accident Reduction | 0.44 0.15(F4)
car to car crash | traffic 0.59 0.13(F5)
Exposure | 00 9% | pedestrian | 041 0.09(F6)
©2) 1 o person | traffic 0.41 0.09(E5)
crash above 25% | pedestrian | 0.59 0.13(F6)
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gates AlmA AmAZE, BEG W maee] A SUE BANE e dustel 1A dite] 3
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Table 10, Example of prioritization (On parts of Imsil—gun, Jeollabuk—do)
o Fl F2 F3 F4 F5 F6
Itemizaion
0.14 0.30 0.19 015  |0.09 or 0.13| 0.13 or 0.09 Aggre|p 4o
Pedontr Total | -gate a place
# of A o fredes , Rank
Place Improvement Plan ACOC Uee Sevgrcity U;’{,[f;,., Cost* | Ugyy | Effect | Uggpec T{?g‘c U{;{‘;er// {?:)11 U@}v{rwww an
relocating a crosswalk 6 | 866 | 23 | 866 |3,520|3511 2611|1484 | 434 | 654 | 65 | 725 |2545| 9 4
(remove and repainting)
painting a crosswalk 6 8.66 23 8.66 | 2,275 | 51.01 | 19.71 | 11.70 | 434 | 6.54 65 7.25 25.43 10 3
O-Su market
Intersection”” set up traffic islands 6 | 866 | 23 8.66 | 7,340 | 11.16 | 41.1 | 25.92 | 434 | 6.54 | 65 725 | 2579 | 7
painting a pavement marking| 6 | 8.66 | 23 8.66 | 229 | 9424 | 19.71 | 11.70 | 434 | 6.54 | 65 725 2610 3 1
painting a lane 6 8.66 23 8.66 | 1,511 | 64.15 | 19.71 | 11.70 | 434 | 6.54 65 7.25 25.71 8 2
set up a sidewalk 11 | 1328 | 23 8.66 [10913] 3.82 | 19.71 | 11.70 | 387 | 6.39 57 7.07 23.13 19 8
grooving 11 | 1328 | 23 8.66 | 9,627 | 5.62 | 38.28 | 23.34 | 387 | 6.39 57 7.07 25.28 11 6
set up a traffic safety mark | 11 |13.28 | 23 8.66 | 836 |78.56 5 6.77 | 387 | 6.39 57 7.07 25.83 6 3
hIm_Sﬂl relocating a traffic safety mark| 11 |13.28 | 23 8.66 | 312 [91.92 5 6.77 | 387 | 6.39 57 7.07 25.97 5 2
ospita
Intersection . |Painting a pavement marking| 11 | 1328 | 23 | 8.66 | 229 |94.24 | 19.71 | 11.70 | 387 | 6.39 | 57 707 12671 1 1
installing a road sign 11 | 13.28 23 8.66 | 8,000 | 9.16 5 6.77 | 387 | 6.39 57 7.07 23.31 18 7
painting a lane 11 | 13.28 23 8.66 | 1,511 | 64.15 | 19.71 | 11.70 | 387 | 6.39 57 7.07 26.32 2 4
painting a crosswalk 11 | 13.28 23 8.66 | 2,275 | 51.01 | 19.71 | 11.70 | 387 | 6.39 57 7.07 26.04 4 5
relocating a crosswalk 1 565 | 14 | 693|352 |35.11(26.11]1484] 592 | 708 | 32 | 660 |2449| 16 5
(remove and repainting)
set up traffic islands 1 5.65 14 6.93 | 7,340 | 11.16 | 41.1 | 2592 | 592 | 7.08 32 6.60 24.84 13 6
Kwan- set up a traffic safety mark | 1 | 5.65 14 693 | 836 |[7856| 5 6.77 | 592 | 7.08 | 32 6.60 | 2427 | 17 2
Chone 'Sta*.** painting a pavement marking| 1 5.65 14 6.93 | 229 (9424|1971 | 11.70 | 592 | 7.08 | 32 6.60 | 2514 12 1
Intersection
set up pedestrian signals 1 5.65 14 6.93 | 1,680 | 60.98 | 19.83 | 11.75 | 592 | 7.08 32 6.60 24.70 15 4
relocating a signal lamp 1 | 565 14 6.93 9333 | 6.14 | 17.58 | 10.81 | 592 | 7.08 | 32 6.60 |21.92 | 20 7
painting a lane 1 5.65 14 6.93 | 1,511 | 64.15 | 19.71 | 11.70 | 592 | 7.08 32 6.60 24.75 14 3
"Unit : thousand won, ~F5=0.09, F6=0.13, ~ F5=0.13, F6=0.09
St=orxists| x|, M31H &35, 20164 153
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