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ABSTRACT

Standards suitable for local conditions on deciding one-way road are desperately required to
solve traffic congestions at the backside roads in the old downtown areas which were not
designated as a road by urban planning. Therefore, this study intends to re-establish a standard to
decide one-way road which is regarded to be of the greatest effect among traffic system control
methods in order to control one-way road system more efficiently. Also, this paper suggests a
standard for such decision to improve efficiency of using backside roads and expand designation of
one-way road. AHP (analytic hierarchy process) was carried out among the traffic experts to find
out the factors to decide one-way road system. Its result reveals that importance of causing
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accident to walking quantity and traffic was high. 10,000 cases out of all the possible scenarios of
accident by combining detailed evaluation items and scales were extracted to draw the outcomes of
analyzing the scenarios, which were schematized in a graph. As a result, division by three sections
of point of inflection was verified into 1< section A<1.91, 1.91< section B<2.08, and 2.08 <

Received 13 April 2017 section C<3. In other words, priority of deciding one-way road should be given to section C, the
Revised 9 May 2017 highest total point, while posterior to section A, where relatively low points are distributed. The
Accepted 21 June 2017 standard on deciding one-way road suggested in this paper may be used for designating one-way

. road and basic data to re-establish the relevant system in the future.
(©) 2017. The Korea Institute of
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(Table 1) Comparison of reference indexes

Review Existing Research . .
: The Effect of Traffic Accident Sellectlon of Saf? ped'e strian
Reduction of Traffic Safety environment pro]ecf site and
Investment using Panel Data, development of design manual,
One-Way Factor Selection and Classification Kane Soo Chul. Kim Joone Hyo | Ministty of Security and Public
J ’ ey Administration
* Traffic volume * The number of pedestrian
* Average speed traffic accidents
AHP Analysis * Medium vehicle intrusion rate | * The number of fatalities
* Road type * The number of injured persons
* Separation of road * The number of pedestrians
* Road width * The number of passing
* Safety fence / Protection fence | vehicles
One-Way Factor of Weight Estimating « Speeding bass « The suitability of vision and
* Slippery road goals
* Road marking * The necessity of project
Proposed of One-Way Selection Standard * Traffic sign implementation
* Walking road obstacle * Feasibility
. * Entrance facility * Expectation effect
(Fig. 1> Flow chart * School location * Local cost burden
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1. AHP(Analytic Hierachy Process) 24
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(Table 2) Pairwise Comparison Matrix (ex)

Items Policy Geometry Flow Safety
Policy 1 2 3 5
Geometry 12 1 12 13
Flow 1/3 2 1 12
Safety 1/5 3 2 1

(Table 3) Survey Contents

Division Contents
Date 2016. 03. 28 ~ 2016. 04. 10
Sample 121 People
Objet Traffic Experts (Government Officials, Researchers, Engineering etc.)
Questionnaire Policy, Geometry, Traffic Flow, Traffic Safety, Traffic Facility
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| 2 Step | | 3 Step

—| Compliance With the Parent plan

—| Resident Complaimts

—  Policy |

—| Optimization of Road Network Traffic Operations

—| Traffic conditions change in development projects

—| Horizontal Alignment

—| Vertical Alignment
—| Sight Distance
—| Road Approach

—| Traffic Volume
— Traffic Flow : Pedestrian Volume
—| Parking Status

Car vs Car Accidents
—|Traffic Safety
Pedestrian Accidents

Obstruction
— Facility
Traffic Safety Facility

(Fig. 2) Layers of Status

—| Geometry [—

One-Way

Standard
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J8]3 WA SHAME B3Pz A, W FRHHAAAE FRMe A=, E27|8TF FHdA =
HAAE 2 AA7E T3 eyttt 2453 34|54 Udehd 2255 Fgste] HFHA 95y
TAEE A A Ak mdo] 0182 M B9k, RAAILIL 0.130.F I TS ol HE
Vo] dE o A% A AFAEY WY TA5A A4S ol dAF oz UEd AP AF
AE9] oj7o] 7 gol W Ey] wEel Aoz Aty RPxEe] T3 BHI AeFte] HEAL W
AE $AHoz asol & alo® AR AL wFLFY MART wENHAS FAAEY] "o}
R 2]

(Table 4) Factors Specific Important of One-Way Standard

2 Step 3tep
1Sep | Classification . One-Way
(Importance) Details Item Importance Importance
Compliance With the Top Plan 0.09 0.03
Policy Resident Complaints 0.45 0.18
0.39) Optimization of Road Network traffic Operations 0.29 0.11
Traffic Conditions change in Development Projects 0.17 0.07
Consistency Index 0.052 < 0.1
Horizontal Alignment 0.48 0.04
Geometry Vertical Alignment 0.12 0.01
(0.08) Sight Distance 021 0.02
Road Approach 0.19 0.02
One-Way Consistency Index 0.058 < 0.1
Standard Traffic Volume 0.20 0.05
Traigz ;k’w Pedestrian Volume 0.34 0.09
Parking Status 0.46 0.11
Consistency Index 0.039 < 0.1
Traffic Safety Car vs Car Accidents 0.20 0.03
(0.16) Pedestrian Accident 0.80 0.13
Consistency Index 0.00 < 0.1
Traffic Facility Obstruction 0.60 0.07
(0.12) Traffic Safety Facility 0.40 0.05
Consistency Index 0.00 < 0.1
V. o|i 2% drgd) AA7E AA
1. MRS E7P|E Az HA|
AHP BHol ojs) APEY AHaglol e NS gsel 3AAY A FLEE DU 5 YA,
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AA B AE A BIIE R oR Agshen A Aok ek AREGE B EE @Yt
9 71% AEE B AEAE AAGosA PaY QYFYY APelRE AR AR B8 F 9

olo NEIGEY Hrir|E YL 23 <Table 552 H7IHEE U4 o2 7]1€ A7HGlennon and D.W.,
1978; Lamm et. al., 1999) A AAIE H} & 384 & HHES 831 /M d5E 30 £/ /&S
A A 3FA T

(Table 5) One-way road Evaluation Scale

3 Step Evaluation standard Evaluation index 3 Step Evaluation standard Evaluation index
More Import and export
Road Less than 0.33 Bk
Yes No A Cr)zach than 0.67 number/building
Top Plan Whether meets the Pp! 3 ‘ ) ‘ 1 number
Parent Plan
More
3 2 1 Traffic than 0.67 Less than 0.33 Traffic volume and
Volume capacity ratio V/C
. 67% 33% . 3 | 2] 1
Complaint Resident agreed
te Less than .
s 3 2 1 ra Pedestrian E More than B Service level(LOS)
Volume (A,B Great /| C,D
Great | €| Mo 3| 2 | General | EF Bad)
Road ral change | Traffic conditions
Network improvement rate More Parking occupancy rate
3 2 1 than 0.67 Less than 0.33 D= SL
Parking Status (S : Parking occupy
Traffic | Very bad | Bad | Nochange | Reduction rate with 3 2 1 length,
condition the increase of L : Overall length)
Change 3 ) 1 traffic volume More Less than 3
Car vs Car | than 7
R less than | R more than | Horizontal curve Accidents 3 5 !
Horizontal 200m 400m radius(R)
Alignment Less than 200m ~ More Accidents number
3 2 1 more than 400m than 7 Less than 3
Pedestrian
Ramp Late Ramp rate Accidents 3 5 |
‘ more than than2% Vertical ramp
Vertical 6% rate(S)
Alignment More than 6% ~ More
3 2 1 less than2% than Less than 0.5m
Obstruction 1.0m The walking
Less than More than 3 ) . 1mped1ment?
20m 40m Minimum  stopping 1 interference width
Sight sight distance More (Highway Capacity
Distance D = 0.694V + Traffic Less than 0.5m Manual)
3 2 1 . % - than1.0m
V,[254f Facility
3 ] 2 | 1

* Rules regarding the structure of the facilities based on the road
Design speed based on local roads(40km/h Application)
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= % 143489077 0T},

SHA R 14,348 90771 9] AU & AAdste] 24 sl7]ols dAA 0 R Erbsdith kA B dAFdAE
Random SamplingS 53 AUl 25 YoFEsle] B9 o, 529 Avged Hrp|&d F2=0h
FTAE HEAAH

X 7] 143489077 5 A9 001 A&t om, A= 731 9% ke FRFE ALk 4
4 3,1627}F A H A

£ AFaAE 2o A4 Qe AR =25 98 B2 10,0005 L9 %%6}04 A8k Bt
71%@ Vet BE A 7 T REFEINA FAE(CEANE HEAT]

EE AUg et Axten ARER7E 7128 HAee Avgl e T4

(Table 6) Scenario Analysis of Selection Standard Cumulative

Division 1 2 3 o0o 10,000
Top Plan 0.069 0.104 0.069 0.035
Complaints 0.541 0.18 0.361 - 0.541
Road Network 0.108 0.324 0.108 0.108
Traffic condition Change 0.194 0.065 0.129 0.194
Horizontal Alignment 0.117 0.039 0.117 0.078
Vertical Alignment 0.021 0.031 0.031 0.031
Sight Distance 0.018 0.035 0.018 0.035
Road Approach 0.05 0.034 0.034 0.017
Traffic Volume 0.104 0.104 0.052 0.052
Pedestrian Volume 0.167 0.167 0.167 0.083
Parking Status 0.115 0.23 0.23 0.115
Car vs Car Accidents 0.032 0.065 0.032 0.097
Pedestrian Accidents 0.129 0.386 0.257 0.257
Obstruction 0.147 0.22 022 - 0.073
Traffic Facility 0.044 0.088 0.044 0.132

dtEY MA7E AANZ Y8l T 75 v L 14,348,907/ 5 10,0001 2 Lo F=3 2= A
TEIZHAOZ AASIEY. FAFEIIZAY F 7749 13 AH, 23 Ao H/IHFE 443k Ay 24z
5 .

71€7)9 WaEE BAM% Aa 1< ATFI<191, 1.91<BT7H<2.08, 2.08< CTII<30.2 % 37 F3o=2
FEon, FHol /M w2 CHAE SAHoE e A3 FofoF sta, vHlmy Hprt o
Al FEH AT A5 dEY AAA FEAE AAo] Hojof & Ao AvkdT

B3t A9, M W BEE Holu glon, IdEe) A7 ofF AR o] E_i%}t} < g Aok mebA
B77e] dEd oF Ads A AR mE N2 WTE FHH R st diEdy A
A 81s Aol & AR Addh
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(Fig. 3) Scenario Cumulative Graph (Fig. 4) Scenario Analysis Graph
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