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ABSTRACT

Length and the number of tunnels has increased 10% annually. Tunnel construction has positive effect in nature and driving
condition. However, the structure of tunnels lead to a greater probability of major accidents. For this reason, tunnel is focusing its
attention on the rapid incident handling and disaster management to build a tunnel management system in recently. In this study, tunnel
management system adequacy analyzed in terms of operational safety using IPA and AHP analysis. IPA analysis results using the
portfolio chart, incident management factors has a large gap between important and satisfaction. Disaster management is analyzed high
ranking in priority. However, incident management factors are derived first priority in AHP analysis. This study determined that the
results are meaningful to practitioners in the field is determined. In addition, practitioners comments should be reflected primarily for
tunnel operational safely.
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(Table 1) Growth of Tunnel

Places Total length
2005 817 551
2006 932 648
2007 1,064 755
2008 1,152 806
2009 1,287 910
2010 1,382 974
2011 1,465 1,053
2012 1,578 1,149
2013 1,659 1,208
2014 1,777 1,293
Average per annual +106.7 +824
(+9.1%) (+10.0%)
amount of 1960 0
Change  |2005 to 2014 +117.5%) (+134.7%)

(source: Statistics Korea(e-Nation Index))[17]
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(Table 3) Questionnaire for AHP

Evaluation o S _ < — Evaluation
factors 1 factors 2
A. Disaster o B .Traffic Safety
5-@-3-2-0-2-3-®@-
Management 6-9-6-2-0-2-6-@-6 Management
A. Disaster C. Traffic Flow
@ -@- © @
Management 6-9-6-2-0-2-6-@-6 Management
B .Traffic Safety a C. Traffic Flow
-- © [
Management 6-@-6-2-0-2-6-@-6 Management

(E 4) =AY EL
(Table 4) Tunnel List of Survey
Length | Width | Height
m | m | (m
Provincial Road | #58 | Gadeok Tunnel | 3,666 10 6
National Road | #19 | Bonggye Tunnel | 1,674 9
#35 | Jincheon tunnel | 475 9
Highway #55 | Jukryeong Tunnel | 4,600
#100| Sapaesan Tunnel | 3,997 17

O |3 |30
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(Table 5) Analysis Result of IPA
Performance Importance Importance - Performance
Resulr Average Resulr Average Resulr Average
A(a) Fire Extinguishing Facilities 3.69 4.41 0.72
A(b) Alarms facilities 3.69 4.38 0.69
A. Disaster A(c) R.efuge énd @4uction _ 3.66 380 424 435 0.59 055
Management A(d) Fire Extinguishing Activity 3.66 4.24 0.59
A(e) Emergency power maintenance 4.00 4.31 0.31
A(f) Disaster Monitoring 4.10 4.52 0.41
B(a) LCS/VMS Operation 3.79 4.17 0.38
B(b) Incident Management 341 441 1.00
B Traffic Safety B(c) 2nd Collision Incident Prevention 345 4.62 117
- 3.49 3.99 0.51
Management B(d) Road Markings Management 3.48 3.45 -0.03
B(e) Road Safety Facility Management 3.48 3.59 0.10
B(f) Road Safety Facility Monitoring 331 372 0.41
C(a) Traffic Data Collection 297 293 -0.03
C. Traffic Flow C(b) VDS Maintenance 2.93 305 3.10 332 0.17 027
Management C(c) Traffic Flow Monitoring 321 ’ 4.00 ’ 0.79 ’
C(d) Enforcement 3.10 324 0.14
Average 3.50 3.96 0.46
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(Table 6) Analysis Result of AHP
Evaluation factors Weight Sub-Evaluation factors Weight Total weight Priorities
A(a) Fire Extinguishing Facilities 0.128 0.053 10
A(b) Alarms facilities 0.149 0.062 9
A Disaster Management 0417 A(c) Refuge and Induction 0.196 0.082 5
A(d) Fire Extinguishing Activity 0.116 0.048 11
A(e) Emergency power maintenance 0.203 0.085 4
A(f) Disaster Monitoring 0.207 0.086 3
B(a) LCS/VMS Operation 0.164 0.069 8
B(b) Incident Management 0.263 0.111 1
B Traffic Safety 042 B(c) 2nd Collision Incident Prevention 0.214 0.090 2
Management B(d) Road Markings Management 0.070 0.030 13
B(e) Road Safety Facility Management 0.103 0.044 12
B(f) Road Safety Facility Monitoring 0.176 0.078 6
C(a) Traffic Data Collection 0.175 0.028 16
C. Traffic Flow 0166 C(b) VDS Maintenance 0.179 0.029 14
Management C(c) Traffic Flow Monitoring 0.470 0.076 7
C(d) Enforcement 0.177 0.028 15
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