Int. J. Highw. Eng. Vol. 17 No. 4 : 127-133 AUGUST 2015
http://dx.doi.org/10.7855/IJHE.2015.17.4.127

AH FEoA o REGR] A 2HS fT HHE AL
(QH== A SHeR)

Methodology for Prioritizing Sidewalk Construction among 100 Candidate Sites on

Rural National Highways
ML=  Jeon, Woo Hoon H3|¥ - S2AMT |97 T2HTA £MH2LR] (E-mail : cwhoon@Kkict.re kr)
2= 8  Yang, Choong Heon 3 H - =i 7 |stE EESTA SMARE - S|t St Et A
UEER 9 |TSEStt W4 - W AKX} (E-mail : chyang@kict.re.kr)
S X  Yoon,Jung Eun HM3|¥ - sh2AMI|2H7E E2HTA AR (E-mail : yoon22@kict.re kr)
QI A Yang, Inchul 3 H - =7 s E EESTA SMARHE - S|t St Et A
WEZEE 2 |ITSZ&t W4 (E-mail : ywinter75@kict.re.kr)
ABSTRACT

PURPOSES : The purpose of this study is to develop a methodology to prioritize sidewalk construction on rural national highways.

METHODS : In order to determine an appropriate prioritization for sidewalk construction, we developed a specific methodology. The
proposed methodology includes three main steps: 1) Analytic Hierarchy Process (AHP) methods, 2) Subjective evaluation of relevant road
agencies for the candidate sidewalks along rural national highways, and 3) Field study conduction. Each step has four phases. The primary
feature of this methodology is the addition of expert consultation and survey data, as well as a field study. In addition, the method could
guarantee flexibility in selection for evaluation criteria. As a result, the proposed methodology could be used as a general procedure for
application to other roadway classifications when considering sidewalk construction.

RESULTS : In order to demonstrate the reasonableness of the proposed methodology, a case study was performed for exactly 100 candidate
sites for sidewalk construction on rural national highways. All required evaluation scores were properly produced for each candidate site. By
doing so, decision-makers can determine the priority for sidewalk construction at these sites by reviewing quantitatively and qualitatively
considered data.

CONCLUSIONS : The results of the case study can be applied to a long-term fundamental plan for sidewalk construction on rural national
highways. Furthermore, this methodology could be employed to prioritize a small-scale SOC project(e. g. bicycle or pedestrian roads).
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Table 1. Principal Concept for the Proposed Methodology

Division Contents
Economic — Economic evaluation for SOC
Quantit|  analvsis facilities through cost/benefit
ative y analysis
way Modeling* — Casual analysis of need for SOC
9" | facilties and field data
Expert — Analysis of need for SOC facilities
o i:ion* based on subjective judgment of
P Experts
Qualitat — Analysis of need for SOC facilities
ive Consult, ,
survey* based on related people s
way Y consultant and survey
Field — Field examination on the candidate
evaluation™ | sites

Note: * indicates existing methodology used in small scale SOC
facilities

** indicates novel components that this study developed
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Priority of Sideway Construction

P | Step 1 Step 2 Step 3

AHP Public Agency Field Evaluation
: (Expert Opinion) (Consultant & Survey) (Study & Analysis)
DATA Collection
Phase 2 |
| 0~100 ‘ ‘ 0~100 ‘ | 0~100 ‘
Normalization
Phase 3 l l l
| N,/100 ‘ ‘ N,/100 | | N4/100 ‘

Ny#N+N;=100 | |

Phase 4

‘ Step 1 + Step 2 + Step 3 ‘

Phase 5 l

Fig. 1 Overall Procedure
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Table 2. Details by Evaluation Criteria

Criteria in|Criteria in phase

phase 1 | 2 (direction) Contents unit
No,.of ped. acc.| Average pedestrian related
. . Num.
(+) accidents during 3-years
Traffic volume |\ ADT for candidate ste | Lo
) /day
Safety
Avg. shoulder | Average shoulder width for m
vol, () candidate sites
Ved. S?f)ed it Legal speed limit for vehicle | km/h
Pedestrian vol. . Person
Pedestrian volume
Possibility +) /day
of ped. No. of b
demand | reident/road | No. of resident/road length erson
/km
length (+)

Distance from
children facilities

+)

e. g.) School, Kindergarten, etc| km

Distance from ) )
S a. ce fro Distance between candidate
residence . ) km
) sites and residence areas

Distance from
Connect-|pusiness district
ivity (+)

e. 9.) Commercial, Religious,
Postal facilities, and Public km
offices

Distance from
e. g.) Bus stop, Transfer

public transit . km
facilities
+)
Dlstancel from e. g)Resort, Park,
attraction S km
) Amusement park, Historic site
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Table 3. Criteria for Field Evaluation

Eva!uat'|on Contents Score assign
criteria
Pedestrian use or not, 0 5 10 B2
Ped. . -
Future pedestrian | <€ >
demand ) o ) .
induced facility Low Middle High
Shoulder width, 0 5 10 15 20
Existing sidewalk
Ped. Operation section
safety p c o | <€ >
Sidewalk width,
Pavement deterioration| Good Normal Bad
Missing links for 0O 5 10 15 20
. pedestrian, -
Connecivity Planned route for | >
pedestrian Low High
Fill-up ground, Cutting| 0 5 10 15 20
Confs‘truct the ground, Brldge, < >
ability Grade, Geographical
features Difficult Easy
Vulnerable section for
nighttime travel. 0 5 10 1B 2
Sidewalk section for
Need potential pedestrian | <€ >
demand when
connected with existing| Not Necessary ~ Necessary
sidewalk
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Table 4. Candidate and its Location
No. Location Route number Length
1 City of Geoje 14 1.3 km
2 City of Pohang 14 1.3 km
3 City of PeongTaek 38 1.0 km
4 Lmsil-gun 30 2.4 km
5 City of Yongin 42 1.0 km
6 City of SunCheon 17 1.1 km
7 City of Gumi 33 2.3 km
8 Gapyeong—gun 42 1.8 km
100 City of Nonsan 23 2.9 km
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Table 5. Details by Evaluation Criteria

Criteria in | Estimated Critiera in phase 2 Estimated
phase 1 weight_1 P weight_2
No,. of Ped. Acc. 0.221
Traffic volume 0.087
Safety 0.429 Averagg shoulder 0.067
width
Legal spegd limit for 0.055
vehicle
Pedestrian volume 0.211
Probability -
for demand 0.285 | No. of resident/road 0.078
length '
Distance from
children facilities 0.068
Dlstahce from 0063
residence
Dist f
Connectivity] 0.286 stance from 0.051
business district
Distance from public 0.072
transit
D|stancel from 0.025
attraction
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Table 6. Evaluation Results for Sidewalk Construction

Order Location AHP score Publi(;caogrzncies FieL(i:()SrteLde (QOH;) Publi(;zfgg/oe)ncies Fiego?/;[:dy Total

1 City of Geoje 100.0 38.0 64.0 60.0 76 12.8 80.4

2 City of Pohang 64.7 80.0 76.0 38.8 16.0 15.2 70.0

3 |City of PeongTaek 58.4 75.6 56.0 35.1 151 1.2 61.4

4 Lmsil-gun 46.9 100.0 60.0 28.2 20.0 12.0 60.2

5 City of Yongin 70.7 33.6 52.0 42.4 6.7 10.4 59.5

6 City of SunCheon 412 80.0 90.0 247 16.0 18.0 58.7

7 City of Gumi 58.3 60.0 52.0 35.0 12.0 10.4 57.4

8 Gapyeong—gun 431 56.0 76.0 25.9 1.2 15.2 52.3
100 City of Nonsan 2.8 20.0 36.0 1.65 4.0 7.2 12.85

AHP, Public Agencies, Filed Study Evaluation Score represents that standardized normal distribution values are transferred to

maximum 100 score,
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