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Abstract

This paper proposes a performance-based asset valuation method to more accurately
assess the value of infrastructure assets. The currently used straight-line depreciation
(SLD) method often does not fully reflect the actual performance or condition of the
assets, resulting in undervaluation. To address this limitation, the study introduces a
nonlinear condition-based depreciation (CBD) method that incorporates the deteriora-
tion trends and condition grades of utility tunnels. A comparative analysis between the
CBD and SLD methods shows that the CBD method provides a more accurate valu-
ation by considering the current condition and deterioration trends of the assets. This
approach also provides valuable indicators for maintenance planning and decision
making. The proposed method is particularly well suited for assessing the asset value
of structures such as utility tunnels and is expected to support the development of a
more effective asset management system for underground facilities.

Keywords: Utility tunnel, Asset valuation, Maintenance, Performance, Deprecia-
tion
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Fig. 1. Performance profile and value depreciation of utility tunnel
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Fig. 2. Current status of target utility tunnels service life

Table 1. Construction cost of utility tunnels

No. Open year Region Construction cost (1 million KRW)
1987 Seoul 11,620
2 1987 Seoul 6,130
38 | 1996 | Busan 15,900
Total 993,192

AAEAMIRIE dEAl FYEe AETANIE dde R =230 A dataet AAE7 A,
i dde]e] A E AT A= 52 ol8oto] 7t FAloIH A EEAF 2REAM| o AT

ZHol= A2 =77 e AT SAH L7 E o A = SHITHKICT, 2024). ZAHIE AR 4= 147)
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O] 71 AVEAIHAETAI), 770 F27A14, 2709] thtFAl, AABAM AN 2E219) = Bt
(KICT, 2024). 35-= "2 AJ38Z(MOLIT, 2024b), A3 oA & o] BaRof sids] 22 EEAX (T
- WEAEAAE(FTER-EE2AE (TR AR TIEAFAMA4E 285130 H Fig. 33 Zt 1=t 4
AN Z]9= 2000955 AlFE|TL 9lo] 20001 oA 1H F5re] AR A/EE FAok=t At
Ut ofof] 2 Aol A= 2000~2023 A7ER] 9] ZAFAE| A4 A S7HeS E85te] 20004 o HAEF
AH| 2|45 Table 29} Zro] FAI3ATE E3H2023 -5 7|50 & sto] AA-FAM| 2|45 A6 $16] 2023
| AAFARRE 10002 Shof AAHdsHSInt
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Fig. 3. Construction cost index
Table 2. Recalculated construction cost index (2023 = 100)
Year Construction cost index (2020 = 100) Construction cost index (2023 = 100)
1978 11.98 1,114.45
1979 12.57 1,061.98
2022 128.59 103.82
2023 133.50 100.00

Table 3-& # % 7143418
o} 573870 0] A o] 92 ©F3,674,589.8Hf9F o] X2 234H]-8-0] FE T} oF 3. 78] S5k,

Table 3. Initial construction cost applying construction index (unit: 1 million KRW)

No. | Open year Region Construction cost (D) | Construction cost index (@) | Replacement cost (D*®@)
1 1987 Seoul 11,620 7.22 83,890
2 1979 Gyungbuk 980 10.62 10,407
Total 993,192.0 3,674,589.8
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FA| el A el 5 e 285kl 3570 7S A7 VIS A 715E 72 i (condition based
depreciation, CBD) 2.2 F-5-2] ZA7Fx| 5 H7lstal vl - 49515t} SLD ®5 7} CBD HH-2 8-8517]
oM = 552 7IeU8d-9] elAQl 7ol Hastt =) Akel7|REAE o 71E U8 A= S AIA
2133} T2 57| AHE(MOIS, 2024) ) AlR8H2] Al19Z2A| 1 AL 2ol A AAISEAL It SJAIA =R oA 55
ol tigt 71E W8 A= A=ts] WA= o] JA] ot AEEARE F2ER W, HE 59 7IEU A
72002 AAE o] Qlrk A7 AlRtRlolM e dE - ALEAYEX 2 FS5E0 7eUed
TE40d = AAE 0] itk 202318 71 3-50] Bt 3-89 2F20.99 %1 A arfsPH SAIA A

o] 718 A= A Srgel el thA Fro B 2 27| Al 71844 409 28519
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¢
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t}. CBD B F57 ANZDYL7H Cost guprucement )1 BAFZNLZIF(OECD, 2009)014 Atk ¢17-
84 T23}Q(age-efficiency profile)(g, )2 F5 G} FA4] dlvt 2| AL M7 9 Ak o) AR
R ES A8sto] A (3)3 Zo] 4PgsiSith. 714 DI += sFd o] B-5-2 AHlsgol whe A=A
T2 TAAZ9] QFA 9 -f2]de] AA| AR AAEEA - e H)(MOLIT, 2023), ol w2} Table 42} 2ol &
B0 Aot At el s g AgRtt

CBD = Cost g picement < (1= D) X g, 3)

Table 4. Criteria for grade and defect-rate

Condition rating Defect-rate index Defect-rate range Meaning
A 0.0 0<x<0.15 Excellent
B 0.2 0.15 < x<0.30 Good
C 0.4 0.30 < x<0.55 Fair
D 0.6 0.55 < x<0.75 Poor
E 0.8 0.75 < x Bad

Table 5= SLD B} CBD WS -8510] 351 At 71| E B71et Axto|tt, 4ot S:A)| Edlvt S
AESE-S E-85lo] Zpike] 71315 77 M ZSk= CBD W 0 2 Wr et @A 3-5-0] A7 2= 252,029,118
HRat olofm Z7] ZHit thH] €F 55.2% 0 2 BAE| QT A4 -5 Bt 5-835= 220,99 0.2 7]E
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|A40) 2] €F 52.3% F<=o|th. Tt Fig. 49t Zo] U] 35 1= thi2 A~B5 522 ot JHl= -4
F|3 it 350 B 381350 EA AJElS el o CBD WO FE /e gelaon Bk
2o wrhe :LEM SLD o & 7Rt 3-570] AR A7 kA= ©F 1,277,183 9RF Hofw] 7] Zp4t
ge] oF 34.8% 420 2 FET| B FHIe A e 1eiE o) AR = YiE o8 v 5
S151ck AUV A A512) Aol ig, 591 201 CBD 9912 2 4] B2 /02 vl )
J15S 2 g5to] 35 0] Aot S Fela 02 wiegel Aol Ao 2 wekec,
Table 5. Result of utility tunnel asset valuation (unit: 1 million KRW)
No Open | Service year | Defect-rate index |Performance index | Replacement cost SLD CBD
|| year (@) (@) (®) (@) (@*D/40) | (@*(1-2)*})
1 1987 36 B (0.2) 0.31 83,900 8,390 20,652
1987 36 B (0.2) 0.31 44,260 4,426 10,895
38 | 2017 ‘ 6 B (0.2) 0.96 10,138 8,618 7,768
Total 3,674,589.8 1,277,182.8 | 2,029,118.3
o (100.0%) (34.8%) (55.2%)
40
3 30 26
g
220
2z 12
E 10 II
A B c D E

Condition grade

Fig. 4. Number of utility tunnel by condition grade
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Fig. 5. Depreciation rate by depreciation method
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gHH CBD WHol| A% 2|5 J1efslo] 3572 7HAE B R o= Sl o whE 7Ex] o HRkE &
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Fig. 6. Asset valuation result based on defect index application
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B4 AR FE 0] $HS WS Tk BT 357 4L W Aol HE o 88
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