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ABSTRACT

Tunnel reduces travel time as and it is essential facilities for the eco-friendly road construction. In recent years, It has been accelerating
the tunnel construction to provide a higher level of traffic service but a driver driving in the narrow and dark tunnel takes
characteristically psychological anxiety and the restriction of the sight. Moreover, A driver passing through more than 1,000m long
tunnel, as to pass inside the monotonous form of the tunnel for a long time can cause drowsiness and increase the driver load. This driver
load can degrade road-holding of the inside of the long tunnel highly and pose a high risk of accidents. Accordingly, In this study is to
present the proper length of the Tunnel, considering the characteristics of traffic accident. For this, this study is that the long tunnel that
affects traffic safety traffic safety variables are selected and classified.

Traffic safety variables are classified in detail as a variable of the traffic accident and velocity one, the applicable variables the number
of the traffic accident, the ratio of the traffic accident, driving velocity, the individual vehicle velocity etc. Traffic safety variables are
categorized as more than a pole length of the tunnel in order to examine its impact on correlation analysis. The results indicate
significant results in traffic accidents in accordance with traffic accidents, traffic safety, selects the variable was Variable depending on
the length of the tunnel traffic safety point of significantly increasing the possibility of an accident can be seen as a high point. And the
point of the Distribution of selected variables in order to create a traffic safety was a significant increase in traffic safety variables was
set at critical intervals. Before reaching the critical point and the corresponding length of the long tunnel was set at the proper length.
In this study, the optimum length of the proposed long tunnel through the long tunnel that occur in the future to contribute to reducing
traffic accidents would be able to be determined.

Key words : Long tunnel, Traffic safety, Traffic accident, Design consistency, Correlation analysis
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Fig. 2. Map of the Research Section

Table 1. Selected Tunnels

Tunnel Name Direction Length(m)

Ilsan 1,685

Buramsan Tunnel
Toegyewon 1,685
Ilsan 2,950

Suraksan Tunnel
Toegyewon 2,950
Ilsan 3,971

Sapaesan Tunnel
Toegyewon 3,971
Ilsan 2,197

Nogosan Tunnel 1
Toegyewon 2,197
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Tunnel
Buramsan
Table 2. Traffic Accident List Tunnel llsan 200 4 35 0.5
Tunnel Name Direction | Length(m) | Number of Accident B};rams*:m lsan 300 4 35 05
Buramsan Tunnel Ilsan 100 2 unne
Buramsan Tunnel Ilsan 200 2
Buramsan Tunnel | Tisan 300 2 Nogosan | Toegye |, 4 35 0.5
Tunnel 1 -won
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Table 3. List of Traffic Volume and Vehicle Speed Table 5. List of Horizontal and Vertical Alignment
.. |Tunnel Length | Running Speed | Traffic L Tunnel Length Grade
Tunnel Name | Direction Tunnel Name|  Direction
(m) (kph) (vph) (m) (%)
Buramsan |- o 100 100 1,555 Buramsan lsan 100 0.87%
Tunnel Tunnel
Buramsan |- o 200 100 1,555 Buramsan Ilsan 200 0.87%
Tunnel Tunnel
Buramsan |- o 300 100 1,555 Buramsan lsan 300 0.87%
Tunnel Tunnel
Nogosan Toegye Nogosan o
Tumnel 1 ~won 100 103 1,535 Turmel 1 Toegye-won 100 0.80%
Nogosan Toegye Nogosan o
Tumnel 1 ~won 200 103 1,535 Turmel 1 Toegye-won 200 0.80%
Nogosan | Toegye 300 103 1,535 Nogosan | - .0 v e-won 300 0.80%
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Correlation Analysis between the Length of long Tunnels
and Traffic Safety Variables

« Classification of Traffic Safety Variables
« Correlation Analysis between the Length of long Tunnels
and Traffic Safety Variables

Characteristic Analysis on Traffic Safety Variables
by the Length of Long Tunnels and Traffic Safety Variables

« Distribution of Traffic Safety Variables by the Length of Long
Tunnels and Traffic Safety Variables

» Determination of Combined Traffic Safety Variables by the
Length of Long Tunnels and Traffic Safety Variables

« Critical Point of Traffic Safety Variables by the Length of Long
Tunnels and Traffic Safety Variables

Suggestion on the Length of Long Tunnels Considering
Traffic Safety Characteristics

Fig. 3. Methodology
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Table 6. Traffic Safety Variables
Classification Variables Variables
about Traffic Accident about Speed
Detailed Number .of Traffic N Runnmg. Speed -
Variable Accident Individual Vehicle Running-
Traffic Accident Rate Speed Difference

Table 7. Traffic Safety Variables at Selected Tunnels

Individual Traffic
.| Tunnel | Running Vehlc.:le Number Accident
Tunnel |Dire- Running Rate
. | Length | Speed of Traffic
Name |ction (m) (kph) Speed Accident (case/
P Difference million
(kph) carskm)
Buramsan 1 100 | 100 5.00 2 0.36
Tunnel
Buramsan 1 200 | 100 5.00 2 0.32
Tunnel
Buramsan 1 300 | 100 5.00 2 0.36
Tunnel
Buramsan 1 400 | 100 5.00 | 0.27
Tunnel
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Table 8. Results of Correlation Analysis

Number | - Traffic Running |Running Speed
Classification of Traffic| Accident e . &SP
. Speed Difference
Accident | Rate
Pearson
. .076 408(** .091 = 511(x*
Correlation ) )
Tunnel B
Length| i€ 259 000 173 000
(2-tailed) ’ ’ ’ ’
N 224 224 224 224

** Correlation is significant at the 0.01 level (2-tailed).
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Table 9. Distribution Table of the Traffic Accident Ratio

Buramsan Suraksan Sapaesan Nogosan
Tun- Tunnel Tunnel Tunnel Tunnel 1
nel Toe Toe Toe | Toe
Len- | Tlsan | gye gye | gye | gye Toe | Toe
h Ilsan - gye | gye
gt - won won | won | won
bound won - | won -
(m) | bound| - ) ) " | bound | bound
bound bound | bound |bound
100 | 036 | 0.72 | 0.19 | 0.39 | 0.19 | 025 | 0.42 | 0.24
200 [ 032|073 | 0.15| 039 | 0.16 | 0.25 | 0.40 | 0.19
300 | 0.36 | 0.69 | 0.27 | 036 | 0.19 | 0.29 | 0.40 | 0.22
400 | 0.27 | 0.48 | 0.32 | 032 | 0.19 | 0.31 | 0.36 | 0.20
500 | 025 | 032 | 0.30 | 0.25 | 0.21 | 0.31 | 0.34 | 0.17
b AN
N
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Fig. 5. Distribution of Traffic Accident Ratio (Buramsan Tunnel,
lisan-bound)
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Table 10. Combined Traffic Safety Variables

. . Combined Traffic Safety Variables
Classification L
(case/million cars-km)
100 0.35
200 0.32
300 0.35
400 0.31
500 0.27

Traffic safety
0.2 variable

o o
b o

8 8 8 8 88 8 8 8 88 8 8 8

Leng tunnel length

Fig. 13. Distribution of Combined Traffic Safety Variable
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Table 11. Combined Safety Variables
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Table 12. Critical Point of Traffic Safety Variables

Classification Percentage Change of Combined
Traffic Safety Variables (%)
100 0
200 -6.33
300 7.05
400 -11.85
500 -12.37
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Fig. 14. Variation of Combined Traffic Safety Variables
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Classification Length of Long Tunnel(m)
2,000
Critical Point of 2,300
Traffic Accident Variables 2,700
3,800

Table 13. The Optimal Length of Long Tunnels

Classification Length of Long Tunnel(m)
1,000 ~ 2,000
Optimal Length 2,100 ~ 2,200
of Long Tunnels 2,400 ~ 2,600
3,000 ~ 3,700
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