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Abstract This study aimed to quantitatively validate the strategy specifications of the recent government
policy in its initial stage. In particular, the current study used the random forest algorithm to identify
major risk factors, among many data fields, that significantly affected freeway tunnel crash severity.
Further, this study compared the random forest-based risk factor identification with the existing list of
risk factors for disaster prevention facility installation in tunnels. This study also identified the types of
disaster prevention facilities needed for tunnel safety improvement and selected freeway tunnels with the
relevant disaster prevention facilities. This is achieved by comparing the random forest-based binary
logistic regression with the variance inflation factor-based regression. Based on the analysis, vehicle
kilometer traveled, tunnel height, horizontal curve section, heavy vehicle were confirmed as risk factors
affecting injury involved crashes in a freeway tunnel. Especially, communication or monitoring facilities
were significantly identified to decrease tunnel crash severity for disaster prevention, and 27 freeway

tunnels needed warning facilities.
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Table 1. Current standard of tunnel class

Class Tunnel length (L) Sum of risk indices (X)
1 L = 3000m X )29
2 1000m < L < 3000m 19 (X <29
3 500m < L < 1000m 14 (X <19
4 L < 500m X < 14
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Table 2. Variables used in this study

Variable features N(?‘ of variables
in a feature
Dependent Crash severity 1
Tunnel disaster prevention
s 8
facility related
Tunnel geometric 7
characteristic related
Collision related 9
Independent
Traffic related 9
‘Weather and temporal factor] 6
related
At-fault vehicle and driver 3
related
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Table 3. RF-based BLR model vs. VIF-based BLR model

Variable Variable RF-based VIF-based
(Base) category Vi p Vi p
Constant N/A -3.97 0.01 -5.11 | 0.01
Head-on 1.54 0.01 1.73 <0.01
Collision type| Angle 1.87 0.01 1.82 | €0.01
(Single vehicle| Rear-end | 1.89 | <0.01 | 2.08 | <0.01
involved) ——
acility
collided 1.36 <0.01 1.39 <0.01
Tunnel widih | 2P0 | 025 | .01 | 025 | <0.01
width
Vehicle type | e | 079 | .01 | 084 | .01
(Car)
Main cause of Driver's
crash ) 2.12 0.05
(Other) sieep
Tunnel Tunnel
height, h | height | 04 | 002
Tunnel zone Exit 052 | 0.05
(Inner)
Emergency Call/
facilities Broadcast/ | -0.99 | <0.01 | -1.19 | <0.01
(None) CCTV
Road surface
Ory) Wet -1.19 0.03
Driver status Fatigue 1.04 .01
(Sobriety) 18 . :
Categorized
tunnel height | h> 7.5m -1.16 0.02
(h < 5m)

Pseudo R* (RF vs. VIF) = 0.27 vs. 0.26, Sensitivity (RF vs. VIF) =
19.0% vs. 15.1%, Specificity (RF vs. VIF) = 97.4% vs. 98%, Total
accuracy (RF vs. VIF) = 85.0% vs. 84.7%.
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Table 4. Freeway tunnels that need to install
emergency call/broadcast/CCTV

Route Tunnel name Route Tunnel name
No. (Bound for) No. (Bound for)
1 Daejeon Goryeong 3
(Seoul) (Yangpyeong)
10 Joseong 1 Goryeong 4
(Youngam) (Yangpyeong)
Namwon Gimcheon 1
12 .
(Gwangju) i (Yangpyeong)
15 Mongtan 3 Dujeong
(Mokpo) (Yangpyeong)
Seulchi Mungyeong 2
(Suncheon) (Changwon)
Shinri 2 Jungwon
(Suncheon) (Yangpyeong)
27 Osu 1 Daegwanryeong 4
(Suncheon) (Gangneung)
Yongam 3 50 Daegwanryeong 4
(Wanju) (Incheon)
Yongam 4 Masung
(Wanju) (Gangneung)
Naeseo 4 Gunwui
(Cheongju) (Chuncheon)
30 55
Suriti 1ljik
(Sangju) (Chuncheon)
Misa
(Yangyang)
60
Songsan
Banje (Seoul)
40
(Pyeongtaek) Sorae
100
(Pangyo)
Gwangmyeong
110 (Incheon)
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