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Study on the Economic Analysis for Developing Bukhansan Mountain
Train
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Abstract South Korea has more than two-thirds of the land consists of mountainous terrain. It is necessary to enable
the recycling of mountain tourism policy to allow people to use. This paper studied Bukhansan where there seems
to have the most economical efficiency and effectiveness as an alternative means of transportation applying
user'swillingnessto pay by age based upon the Study on Introduction Bukhansan Mountain Railway which was
progressed as part of the balanced national development and railway promotion strategy. The Analyisis results are
shown that cost-benefit ratio is Lim 0.73 and rack & pinion 0.8. The rack-and-pinion method is selected as an
applicable alternative. If the new technologies are developed and made part of the construction of the tunnel route
was judged as possible as an alternative way LIM

Keywords : Bukhansan Mountain, Benefit/Cost Ratio, Economic analysis, LIM, Mountain train, Rack & Pinion
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Table 1. Alignment of lim system

Item Section Length(m)

Total 18,580.00
Straight - 10,819.75
R > 50 0 0
R > 100 18 1,780.94
R > 200 24 2,677.12
R > 500 12 1,468.96
R = 1000 9 968.19
R > 1000 3 218.15

Table 2. Alignment of rack & pinion system

Item Section Length(m)

Total 18,570.00
Straight - 11,076.19
R > 50 0 0
R > 100 18 1,780.94
R > 200 24 2,677.12
R > 500 12 1,468.96
R > 1000 8 703.50
R > 1000 3 218.15
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Table 3. Vertical alignment of lim system
Item Section Length(m)
S =35 30 14,400.00
S =170 4 2,550
S = 100 2 950
S = 150 1 680
S = 200 0 0
S = 200 0 0

Table 4. Vertical alignment of rack & pinion system

Item Section Length(m)
S > 35 30 13,730.00
S >170 3 1,770
S = 100 4 1,950
S > 150 1 500
S > 200 2 620
S > 200 0 0
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Table 5. Method of construction & track length for
each system

Division Item 1 Item 2
1) total Length 18,580m 18,570m
ilrzvjffr‘: 13,680m 13,950m
2) Interval Method Trackbed |  3,800m 4300m
Main line Tunnel 780m 340m
Station 320m 320m
Elevated | 1 gom 14,830m
3) Track Length structure
Method Classifieds | Trackbed 3,880m 4,380m
Tunnel 780m 340m
Elevated 7 7
4) Stations Number structure
Ground 1 1
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Table 6. Total construction cost
(Unit : hundred million won)

. . Rack&
Construciton type Lim ..

pinion
A. Construction cost 4,502.51 | 3,938.70
A-1. Construction 4,093.20 | 3,580.64
A-2. VAT 409.32 358.06
B. Incidental expense 254.72 22342

B-1. Basic design (A-1)xBasic design rate | 46.62 40.97
B-2. enforcement design (A-l)x]?nforcement 93.29 81.79

design rate
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Table 7. Daily number of train(one way)
A28 x o

44.55
35.81
20.31
523.30
468.54
5,153.97
271.54
327.20
3,580.64
203.11
523.30
430.71
4,737.76
255.13

50.72
40.93
23.16
523.30
528.05
5,808.59
312.63
424.20
4,093.20
231.56
52330
48481
5,332.87
287.02

(A-1)xSupervision
rate
(A-1) x 1.00%
(A+B+C) x 10%
(A+B+C+D)
(A+B+C) x 10%
(A+B+C+D)

<Without VAT.>

A. Construction

C. Land compensation
G. Vehicle(without VAT.)

D. Reserve

E. Total
B. Incidental expense

C. Land compensation

D. Reserve

B-3. Supervision
E. Total

B-4. Research
B-5. VAT

F. Cost per km
F. Cost per km

=L

P A%

o

kel
o

<

28 =

o

L

}939 T}, Table 8

o

o7 714

L
L

3ol A]

of fA el )

=

}SH] °©

M

SATh[4]

zz St

X

vehicles
14

Required
number of

Tatal
ol
=

bl 4k

A

L
L

Reserve

Required number of train formation

A4 H] Table 9

Operation

Table 8. Required number of vehicles

7 R
3 ¥
o
<]
oﬁ =
Gl
N
e 7
rval |
X ﬂﬁl
—_
,AW ofm
0|
ol ﬂ%
W
B
A
=
M Ot
—
i
o) —_
o L_W
o® o
G
o
=
N4
X
O
=0
T
O

Al (km) / B2

~

327.20

: hundred million won)
Rack & pinion

(Unit

LIM

424.20

Table 9. Vechicl cost

& RS o8 2

4973

7oz Agd 19

[}

=

8AIZE

L

R ER s E R E ERE ISR SR

[

q

A

o
Azt Off PeakA 7ty



Absl7] &8t e] =1
Lo
3]=8x] A|16d A7Z, 20
. 2015

gl

k]

TN X
K
Mﬁ]n,_m.omO%eW]_lMoﬂﬁoﬂo
of & ~ R T T O
%ﬂl%ﬂ@ﬂ%ﬂi%%%ﬂﬂ
T 1rEﬂanL o W T o X
s Mo L11m|L u_.o#oL IR =
= o AR W XK 2 T = N
P,_xﬁﬂnr oy Ar.oﬁﬂ/uﬂrlmﬂﬂml@u%ﬁﬂuﬂfogia
urﬂé]]ﬂmeuoogd.dr%.Egjza].ATﬂﬁ = X b Eo
B ooy e S %) To ®° B T o )
i JLEW]‘HO}‘M.IWQ,‘._@MMEogeqlﬂo‘._bloEodﬂ ’A_I‘mMIUrL]L K
s &R QOTEaLzT}@ﬁﬂoE)m]_lmrﬁluTm]u%uﬁ@oLol@z = o
W <p ﬂauﬁoog%ﬁ_a4a1ﬂlxﬁ §7Eﬂmﬁ_é4ﬂ o oo W
é&%é@ B T ﬁxﬁ}/uoslzo Laoov)z.%ﬂ}ﬂ ﬂﬁ_}wﬂoﬁjﬂ.ﬂii
o HW%Q@WJimzwmmfrﬁ%eﬂmoﬂEM%ﬂ y% 1M%%%i%3m%
- ) ) =~ 3 ! _ T
}Ewﬂ@gaﬁﬂomﬁﬂgemo M]muaua: @ﬂﬁogmmwﬁ_?} ,mo_x@ov_f L
Wﬁoiﬁ¢Qﬂ¢%m%wao4@ﬂq%%%%¢ﬂg TpTreTELan
vl o _;,X]Ao N = o N °o9 —
@_ﬂﬁmufwmm@}%uﬂﬂ%mwfwﬂ%ﬂ%ﬂ@@g? A&;ao@%&ﬁg%
Lmﬂﬁoxﬁ% EAﬂoUlur maa% gﬂ]%}mﬂ T oo u:w}EﬂoHAT T B Mo
Mﬂ%w%mgm%@%%wawq@aw4W%g%gq @m@%m%w%%a
ﬂéi%%m»%io 3 ﬂ-roqzoﬂ%goau% - >3 _1rH7 )
meewg@ﬂﬁqm%ﬁaggmwmoqwmwmw %ﬁ%%ﬂ%%%@m
W%?ﬁ@hﬂﬂﬁﬂ%%ﬂ@%%ﬂmmﬂme&ﬂ~giw _xﬂmlmiﬁagowmzv+
ax%mazdr.gVou‘wofzo@ﬁﬂﬂén% Ldrmanfﬂoﬂwﬂn Hlmmfahﬂog%q),%
ﬂ% ,DlﬂuMMHT.7E,xTﬂlwﬂﬂﬂdzTﬂﬁﬁoﬂ,AtdanmENroo(o\,ulﬂmoﬁ mALmﬂmn_wﬂ ,DJ%OlWrﬁﬁoE
%%aﬂAWﬂ% og%ﬂﬁlﬁ %%%mcﬁolﬁzﬂfr% Rﬂdl@%?%hﬁr@
Tda‘%ﬁ@ﬁl@ﬂoﬁ%%%%ﬁmﬂ%&&h A_.m,u7w.mmmnﬂAud\E
ATﬂoﬂLMALmﬂ%MH,mﬂxmole\n/_.\},lmPoo%HAr Hoﬂaegzﬂmﬁﬂﬂrwﬁa&oo#egrﬂiﬁ
o o ®° }ﬂe}dowaaﬂ%700,w __ooﬂﬁ@mleWo.uoozﬁ =
No K (SMudr,jk_ %l ssla] Ny
730@3@203%@0 ,og_mw ___._onmf_,A &oioioﬂod‘%%%
MEﬂ@Lfﬂoéo Z.ML.o_mw,_7_uﬂmQ1_§o&ﬁ,_ﬁuﬂw
i 3ﬂ§ﬂﬁku§@¢4m
e owff__}oaom+i
&,mu%o ,ﬂﬁio ﬂu@
WIJI .Q#OLLL
% e = @
T ¥

A EK
H -
.CI ;A_l ,_lﬁOrL =
o

BB o A
WMPIMEM%WMEZ ~ =
AOtXZdlmmoMﬂNJ VAL..J
9 u
%%%wag%% sfxiz G
F s - = B
@&Hg:wojéw uw%b%@m S |z|=
g ‘W«Q Og_ ‘mM FL KK Br Bo Ux_A = leﬂ —_ %o = m 000
b5 g N LI % = = = TH e
‘Mla‘_/ﬂoﬂﬁ‘lrnrﬂi ‘HLOO‘LI‘MHOE m o = oo o1 dAlﬁO
—_— (FORC o o X | =i P#o]
;oﬂ_wﬂ_tuxon#ﬂim lr,Lﬂ@A_lQu - | g 7Lﬂﬁcko,1:&q_omiout]
7 ™ ogﬁ.é?ﬂ oo O s | 5]¢ ME T B o E =
pEEEL LU SIS L ; IFiaroeiit £23
ih%ﬂi%ii mﬂ%ﬂ,,m ERE o_wmwﬁ%%uﬂﬂmﬁmwﬁrﬂrma ﬁawif
O#W@zfﬁi.q, mm,,%mmﬁ - ﬂuﬁowﬂ%mﬁo@_aﬂoi% o
do pb MO~ G Y R W = |3 K < = A o BT 3° Ho T AT -
%nfﬂ,Aﬂo, }%a% E | g Moo ,@}}u} = e il
o T oo o) B oo .5 | & (=) s B e L < g oS
® oo T o om oA o N X z2 || 2 woe R % & Hoop o R B =
mnmﬂﬁﬁm?@%ﬂ wog%mﬂi o HE o ﬂrl?ﬂﬁ%%qﬂ@%%ﬁ ® g
%%{mﬂ%m% ATEOMW% R i <+ H@ﬁ%%ﬁq%ﬂ@%% w T
mE ST e H:fs.vfi = .wﬁf%ﬁgﬂ%ﬂa%m% % B
F OOT . = % .m m oju —_— Sz i° 2 r ™ =E o Po T =3 10° & o ) o & o
> Ldo%mxwﬂ %%%M? S A ﬂﬂ%ll.%i%_ T 5 S
nTl,oqog%Povqudr.tWaaoMo . gl= - on_o,o,drio_ﬂﬂimxm o) T 7
ofﬁm%a: A%aﬂﬁo% 2 _zg?ﬁ%mo% - x v
ﬂﬁfmmimﬂ]\zo iagzﬂATLﬂmx%ﬂoV _ﬂﬁoz
70 < o = o g 3 " 5 KIr -
= m 8 5 | = of ® &1&%%41 Kooy T
N R © =l 2 7T H?A_%mﬂrﬂuut iy 5 &5 d
= =1° %%W%J@moiﬂﬂ%iﬂ Rgupﬁ.
IEleouAln_]_/LOf < = A]owr_um
oF N X Pl _oﬂw_.nmﬂ ._ﬁﬂf .r_lo,A‘_
i%ﬂgh T TR B 70 7
oy o =T od.aoalaﬂo}7;o1_ O E
| = J| fal ° _._Xet‘w_u
Eﬂﬁ%ﬂn.;r&%% T oo E X
ﬂﬂﬁwﬁﬂ - =
= o o SNJQ‘WQ
o No
AR

4974



5171

[l

7F

]

]

AR

o]

}al

=

H]&(B/C)Rt 17

]

SR AR o] AN B4 @7

qo

a2
il

woll H-&

EEALAT(,

5.5% o2 AR

)

=13
=

Jel

ke

‘——)9
HejozA

ok

Ry

L
L

(A4

A

oM, 1 7]
A

o

Ao A H

o

o]

LRIEE

R

}
Al

so] 4
B RIS E

9

]
H

A4

of i

]

o] A}

Ao s

s

]

]

=
=

A A
gl

N

o]

e
ol

el
W

E

X4

A QA RTh A7} Bl

o), e ¢ TE2aly] B A v[5]el

o]g

1

5

Ae7E 8ol

N
|
oR

4+

e

ol
o
&

-

_
o

E

15 84512 £ AL o

S

|

gl ofef2ol

o) &
o et Ar

219] ok 30%3)

i=]

SH
: hundred million won)

7E7F E7H

9,240/,
(Unit

=

[}

el

il

i

I

=
=1 NS e =S
El=] 2= = 2R s
153 P L = R et ol || 2%
B|d| iR | @ e FRNES
= e S S| =~ n| S
El D =] e vl
ol
o~ = SR e|x P
< ST A ES v
= T T S
A 9327].! =
= .
~ S s - RIS
2 S0 = AT RN
M22873 < P I g
=1 P AR e hs S| 2=
—len | IR S IR
A5 (B2 =172
@
=| 2|2 2]
- ol &| @ mm
17 = S| O
Sl 2|85 . 5
. 15 28|E| 2|8 g2
=10 = =
.2 =|Z|8|=|° S|E2lE
IR RS IR 2l gl >3] g3
Slo|2|8|E|2|alE 2lgle
. IRk S| = o=
m.mm.l.orceoa ol =
£ £l2/8 g
I A = S =282 €| 3
HER S EIEIRIEEI EIEIBIERE
SN RINEE R EEEE
i =28 |l oS
= =13 2].2|e = —| 3
S|l 3|E| 8 s
= == S
2E|3 &
e

57} 55%2%84

A AR

i

2

-

]

o

.

ulk
=

Cost

T2 °F 90% FECEH, At o] 85 10%°]
S|8]7F 247} 0.73, 0.82 e o, MEAATL 5

Table 11. Operation cost

o

Q

a

S|
=

A4 A

S

L
T

o

o]

=

HA stk

]

o

13}

°

3l

%4

A
/¥]-& H]&(Benefit Cost

Ratio; B/C), =& A 7}X](Net Present Value, NPV), W4

9] &(Internal Rate of Return, IRR)

o Akgle] A

1)

=
gl

ol 2|7}

Aiu)

H], 2] 5 A
7h=

R

=]

=

[

1

J o
1l

[e]
&

A7) o
1S

o~
T
i=2
-

]

Al
=

o, 7

1

O
i

7k et
k]

—~

ol

Benefits

4975

te 422, ¥l

9

171 ¢
ok, 1 Foll st Tbset =

o



FFAS & =B A6 ATE, 2015

(1

(2]

(3]

(4]

(5]

SRl
3

He
:-Yj:rgﬁﬂ'
ol > X
_>‘,F_‘; A2
e
N

s
N
T
)
o

fuj
oft
oX,
o
2
o

References

KRRI, Seoulmetro, Planning Study on Bukhan Mt.
Railway, 2008

Y.J.Son, S.Y.Jung& J.S. Lee, A Study on a mountain
train operation, 2007.

KDI, Roadportionof the projecta budget feasibility
study,standard guidelines,(No 4), 2004.

J. S. Lee, Seoul National University of Science &
Technology, Seoul, Korea, Study on the Change in
Economic Efficiency for Developing Mountain Railway
Based on User's Willingness to Pay by Age, 2009.
KRIHS, Investment analysis methods for Road Projects
theorem, 1999.

4976

A (Jong-Seong Lee) [H3|¥]

g
AEAPA 29 T FEA

[<3h]
°2014d 29 :

02011 1€ ~ 20129 39 : A&
HERZ 2AdA A
020143 10¥ ~ dA : ASHER

FASRALLE
<P ok

e, BEA)

& 2 A(Moon-Shuk Song) EEE

e 19861 2¢ : FAUIE A 7] AF s
FHF AR}
0200451 2€ : FAUE A 71AFsh
FH(F- A}y
©19924d 3¢ ~ 20124 29 : B
Heosh ug
oA : FFuFoicty WHHE
)
<A Hop
AT, AEap=k




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


