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ABSTRACT

PURPOSES : In Korea, over 70 percent of the land consists of mountainous and rolling area. Thus, tunnels continue its upward trend as road
network are extended. In these circumstances, the importance of tunnel has been increased nowadays and then its safety investigation and
research should be performed. This study is focus on confirming and improving the safety of tunnel. On tunnel hood, sunglare effect can irritate
driver's behavior instantly and this can result in incident.

METHODS : The study of this phenomenon is rarely conducted in domestic and foreign papers, so there is no proper measure for this. This
study analyzes the driving environment of the effect of sunglare effect on tunnel hood.

RESULTS : Traffic accidents stem from complex set of factors. This study build the Traffic Accident Prediction Models to find out the effect
of sunglare effect on tunnel's hood. The independent variables are traffic volume, geometric design of road, length of tunnel and road side
environment. Using these variables, this model estimates accident frequency on tunnel hood by Poisson regression model and Negative
binomial regression model. Although Poisson regression model have more proper goodness of fit than Negative binomial regression model,
Poisson regression model has overdipersion problem. So the Negative binomial regression model is used in this analysis.

CONCLUSIONS : Consequently, the model shows that sunglare effect can play a role in driving safety on tunnel hood. As a result, the
information of sunglare effect should be noticed ahead of tunnel hood so this can prevent drivers from being in hazard situation.
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Table 13} 7t}

Table 1. Tunnel Site of this Study

Table 2. Variables of this Study

Division Explanation of variables
Depgndent Y Number of accident(pcs/5year)
variable

Occurrence of sun glare effect
(“0=NO” or “1=Yes")

X, Length of Tunnel(m)

X, Downhill check(“0=NO" or “1=Yes")

X, Flatland check(“0=NO" or “1=Yes”)

Xs Uphill check(“0=NQ" or “1=Yes")

Independent Xs Stralght check(‘0=NO" or “1=Yes")

variable | X, Curve check(‘0=NQO" or “1=Yes")

Xs AADT(veh/day)

Cutting the ground check
(“0=NQ" or “1=Yes")

X,o | Tunnel of azimuth(“0=West" or “1=East’)

X Gender(“0=Woman” or “1=Man”)

X Age of driver
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Table 3. Variable Descriptions

Occurrence of sun glare effect

Variable Occurrence Non—occurrence
Mean Slahdard min | Max |Mean Slar.wdf.ard min | Max
deviation deviation

Name of Name of Direction AADT
expressway Tunnel (veh/1day)
Namhae Hadong Busan 12,749
Namhae Hadong Suncheon 12,749
Namhae Gwangyang Busan 13,087
Namhae Gwangyang | Suncheon 13,087

West Coast Mongtan3 Seoul 12,297
West Coast Mongtan3 Mokpo 12,297
West Coast Mongtan?2 Seoul 12,297
Jungang wonmoo?2 Busan 9,586
3.2, HapMH
UdrA o7 w3 kAol A ofH H7F A= G
Lobol upet mego] Ay e 2 Afo|sh b W 7h
FHEAS Sl Y3 HaE Ak A W 5

Y 0.9 1.3 |0.0]6.0| 07| 08 |0.0|20

X 1.0 00 |10]10]00| 00 |00]|0.0

X, |1,003| 939 | 55 3,170, 711 | 704 |204 {3,300

X; 05| 05 |00/10]04| 05 |0.0]| 10

Xy 02| 04 |00(|10|03| 04 |00]|10

X5 03| 05 |00|10|03| 05 |0.0]10

Xs 06| 05 |00|10| 06| 05 |0.0|10

X; 04| 05 |00]10| 04| 05 |0.0]10

Xs 11,978 1,790 |9,228/15,73111,685| 1,290 |8,311(13,379

Xy 06| 05 |00]10| 07| 05 |0.0|10

Xio 05| 05 |0010]05| 05 |0.0]| 10

X, |0.892| 0.315 | 0.0 | 1.0 |0.815| 0.396 | 0.0 | 1.0

X, |378] 109 |20.0/60.0/36.5| 10.5 |20.0/60.0
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Table 4. Occurrence Time of Sun Glare Effect on Tunnel

Name of Name of N Occurrence
Direction )
expressway | expressway time
Namhae Hadong Busan Non
Occurrence
N
Namhae Hadong Suncheon on
Occurrence
Namhae Gwangyang Busan 5:20~5:40
Namhae Gwangyang Suncheon | 17:20~18:00
Yongdong |Daekwanryung4| Gangneun Non
gdong yung 9 9 Occurrence
Yongdong |Daekwanryung4| Incheon Non
gdong yung Occurrence
Jungang wonmoo2 Busan 7:45~8:35
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Table 5. Number of Accident on Tunnel
o Occurrence of sun glare effect
Division
Occurrence [Non—occurrence
Number of accident 37 27
Number of accident Site 19 20
Number of non accident Site 21 20
Number of accident on
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Table 6. Regression Results from Applying Poisson Distribution and Negative Binomial Distribution

Poisson Negative Binomial
variable Exponential 2?\/?::?(;: Z P-value |Exponential ?eavri]:t?c;g Z P-value
Constant -3.064 0.892 -3.44 0.001 -3.064 0.892 -3.44 0.001
Occurrence of sun glare effect 0.671 0.298 2.25 0.025 0.671 0.298 2.25 0.025
Length of Tunnel(m/1000) 0.339 0.133 2.54 0.011 0.339 0.133 2.54 0.011
Downhill check 0.391 0.352 1.1 0.266 0.391 0.352 1.1 0.266
Flatland check 0.901 0.397 2.27 0.053 0.901 0.397 2.27 0.053
straight check -0.790 0.289 -2.74 0.006 -0.790 0.289 -2.74 0.006
AADT/1000(veh/day/1000) 0.014 0.007 2.03 0.043 0.014 0.007 2.03 0.043
Cutting the ground check 0.361 0.334 1.08 0.281 0.361 0.334 1.08 0.281
Tunnel of azimuth 0.181 0.258 0.70 0.482 0.181 0.258 0.70 0.482
Number of Obs 80 80
InL —83.701 -81.625
g 0.2625 0.2456
LR 4.152 > 3.841(X20.95,1)
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Table 7. Result of Model
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