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Relationship between the Locations of Tunnel Entrance and Areas Affected by Deforestation

in the Forest in Korea™
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ABSTRACT

The construction of road tunnels and bridges have delivered driving efficiency and stability based on
developed engineering technology. Tunnels have the advantage of reducing the deforested area compared with
other road construction methods. Since a tunnel is an underground passageway dug through the surrounding
soil/earth/rock and enclosed except for the entrance and exit, commonly at each end, it does not cause a large
amount of deforestation. This study surveyed the deforested areas at each end of the tunnel by the design of the
tunnel entrance and exit and forest topography to minimize the amount of deforestation caused by road
construction. A survey was done on a total of 150 tunnels (300 entrances and exits) on several main roads in
Korea. The deforested area of each tunnel was collected by a breakdown of the entrance area and the upper area
of the tunnel. According to the results of Kruskal-Wallis analysis, it was found that there was statistically a
significant relation between the location of tunnels and the amount of deforestation by the topographical access
type of the tunnels. The tunnel with ‘facing orthogonal to incline’ type access caused the smallest deforestation
while the the tunnel with ‘facing to valley’ and ‘parallel with incline’ type accesses caused large deforestation

* ® W N

A4 2016 12¢9 9, =4 (1x}: 2017¢ 1€¥€ 5, 22} 2017¢ 1€ 18¢Y), AAEA 2017d 1¥€ 19¢

Received 9 December 2016; Revised (1st: 5 January 2017, 2nd: 18 January 2017); Accepted 19 January 2017
FArojstn 27 8+1; Dept. of Landscape Architecture, Pusan Nat'l Univ., Miryang 50463, Korea

BAargjetn sty 278t Dept. of Landscape Architecture, Graduate School, Pusan Nat'l Univ., Miryang 50463, Korea
o] =& AA AT ENEAY F HEA EUAF(S211216L020410)2] Aol o8 +HFEH A

WA AR} Corresponding author: Tel: +82-55-350-5406, Fax: +82-55-350-5409, E-mail: hong@pusan.ac.kr

i



AHBE HE dEE AR ¢ w1 84 105

during tunnel construction. Tunnel positioning in the light of topography can reduce the deforested area by up

to 1.5ha at each tunnel.
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Table 1. Location type and characteristics of tunnel entrance(Seol et al., 2002)

Type Characteristics
@D Orthogonal Slope Most ideal location

@ Cross Slope

Asymmetry cut-slope and Declinating earth pressure

@ Entering Valley

High risk of natural disaster

@ Parallel Ridge

Thinning cover depth

® Parallel Slope

Declinating earth pressure
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Table 2. Deforestation area of each tunnel entrance type

Ave. of
Type* Se;‘r:)p le Deforestation Standard Dev.(m’) Standard Err.(m") Min.(m") Max.(m’)

) Area(m)
A 82 5,168.4 24558 2712 313 13,297
_ B 81 74778 2,610.1 290.0 1,745 14,842
szfoﬁsrﬁte‘fn C 57 10,188.7 3,347.8 443 4 3,723 25,349
T D 25 6,998.7 2,5223 504.4 2,868 12,341
E 55 10,375.4 4,453.0 600.4 4,921 24,258
Total 300 7,852.9 3,732.8 215.5 313 25,349
A 82 3,168.9 2,291.6 253.1 169 15,133
. . B 81 42958 2,324.9 258.3 268 12,014
szortiﬁ:l"“ C 57 6,038.7 3,301.6 4373 1,196 15,588
upper D 25 3,373.1 2,005.8 401.2 916 10217
E 55 5207.5 3,438.6 463.7 86 14,127
Total 300 4,409.2 2,916.7 168.4 86 15,588
A 82 8,337.3 4,106.9 4535 482 28,430
Total B 81 11,773.6 3,985.1 442.8 4,778 24,225
deforestation C 57 16,227.4 4,902.6 649.4 7,552 28,466
oo D 25 10,371.8 3,188.1 637.6 4,528 18,646
E 55 15,582.8 6,231.6 840.3 7,726 33219
Total 300 12,262.1 5,546.4 320.2 482 33219

*A: Orthogonal Slope, B: Cross Slope, C: Entering Valley, D: Parallel Ridge, E: Parallel Slope
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Figure 1. Kruskall-Wallis test between the deforestation
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