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A Study on the Performance-Based Asset Valuation Method for Road Tunnels

Yong-Jun Lee', Kyung-Hoon Park’, Jong-Wan Sun®*

Abstract: The asset value of social infrastructure must be accurately evaluated, as it is an essential element for rational decision-making processes aimed
at efficient asset management. Current domestic accounting guidelines stipulate that the asset value of social infrastructure should be evaluated based
on the depreciated replacement cost using the straight-line method. However, while these guidelines state that the remaining service life and useful
life should be estimated by a reasonable method, they do not provide specific methods for estimation. In this paper, a performance deterioration model
for road tunnels was developed using safety grade information collected through inspections and diagnoses, and formulas for estimating the remaining
service life and useful life based on this model were proposed. The Performance and Service Life Based Depreciation (PSLBD) method proposed in this
paper is easy to apply as it conforms to the depreciated replacement cost evaluation formula of the existing domestic accounting guidelines. Moreover,
since the performance improvements from maintenance actions such as repairs and reinforcements are reflected in the asset value, it is expected that
the asset value can be used as a factor in decision-making. Additionally, the proposed valuation method is considered to provide more objective and
realistic results compared to existing methods, as it takes into account the performance of tunnels.
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Fig. 1 Research Methodology and Process
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Table 1 Statistical Characteristics of Construction Costs by Lane
Collected through FMS (Million KRW/m)

Lane Sar.np le Mean Stal?de?rd Minimum|Maximum| Mode
size Deviation
1 12| 203.0 520.1 0.0| 1,847.3 57.7
2 1,949 75.3 2233 0.0| 3,1243 18.2
3 189 162.7 464.2 6.6 3,970.1 39.8
4 187 131.6 569.4 13| 7,565.8 43.1
5 31 2,642.2| 4,466.6 63.4| 7,799.8 63.4
6 56| 2612 472.2 10.8 | 2,689.3 90.6
8 5 72.9 55.2 18.5 163.3 52.6
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Fig. 2 Proportion of Safety Ratings by Tunnel Service Years
(Excluding Warranty Repairs)

Table 2 Inspection and Diagnosis Results by Service Years
(Excluding Warranty Repairs)
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Fig. 3 Proportion of Safety Ratings by Tunnel Service Years (Including
Warranty Repairs)

Table 3 Types of Functions Used in Regression Analysis

Function Equation Regression
Service | Number of Inspections Safety Ratings Name a Coefficients
Years and Diagnoses A B C i 7 \°
Expone.ntlal HI= 1 (1 1L, == T8
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Fig. 4 Graphical Representation of Functions Used for Regression
Analysis
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Table 4 Example of Estimating Expected Service Life of Tunnels
Having the Same Age

Health | Tunnel Service
Case | Index | age Remaining service life( 7.) Life
(#IY | (17) T+T'
1
1 |ossi B 1.070.881)0.359 386.70
361.791 (71.0_0.45
1
2 0775 30 _ 1-0*0775)@ 361.79
361.79|1 ( e
1
3 {0669 _ 1-0—0-669)W 303.87
361.791 ( TEYE

Table 5 Statistical Characteristics of Construction Costs Collected
through the CCIS (Million KRW/m)

Sample Standard

Region| Lane size Mean Deviation Minimum | Maximum | Mode

Rural | 2 18 | 264 6.7 16.1 44.4 242
2 4 412 215 27.0 732 324

Urban | 4 103.7 03 103.5 103.9 |103.7
8 1 |1469 - - - -
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Table 6 Survey Results of Tunnel Replacement Costs (Million
KRW/m)

Category 2 Lane | 3 Lane | 4 Lane
Rural 26.4 -
CCIS
Urban 41.2 103.7 146.9
Road Work Expressway 16.2 21.0 323
Manual National Highway | 19.0 - 33.8
Unit replacement i 0.5 26.6 131
cost
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Table 7 Number of Tunnels by Safety Rating

Total A B C D E
Number 792 340 448 4 0 0
% 100.0 42.9% 56.6% 05%  0.0%  0.0%
Source: BMS (KICT, 2024b)




Table 8 Result of Total Asset Valuation (Unit: One million KRW)

Tunnel Open Length Replgcement Replacement Safety Health Tunnel Remaining Service DRC DRC(SLD) .
No ear (m) Lane  unit cost cost rank  inde age  service life life (PSLBD) (Standard service
oY (UC) (RC) oo v life=20year)
1 2009 860 2 20.5 17,630 0.596 14 208.1 222.1 16,519 5,289
2 2017 1,950 3 26.6 51,870 0.792 6 337.7 343.7 50,964 36,309
3 2019 1,435 2 20.5 29,418 0.889 4 357.6 361.6 29,092 23,534
790 2013 270 4 33.1 8,937 A 0.888 10 357.5 367.5 8,694 4,469
791 1975 522 2 20.5 10,701 A 0.898 48 358.5 406.5 9,437 0
792 1971 400 2 20.5 8,200 A 0.898 52 358.5 410.5 7,161 0
Table 9 Result of Total Asset Valuation (Unit: One million KRW) A& AABIAT ol & Fall thed 22 28-S &3
SRICECEESIE R R PSR EE FRESE

RC DRC(SLD)  DRC(PSLBD)
Asset 12,145,593.5 5,403,870.2 11,750,828.7
valuation (100.0%) (44.5%) (96.7%)
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