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Abstract

The study on the existing multi-utility tunnel has examined the general aspects related
to the installation of multi-utility tunnel rather than the optimal design and feasibility
analysis of accommodation facility in multi-utility tunnel. In the basic planning stage
related to the introduction of multi-utility tunnel, it is difficult to determine accommo-
dation facility due to lack of relevant indicators and data. In this paper, VE/LCC
analysis method is suggested for the optimal alternative decision of accommodation
facilities in multi-utility tunnel. The analysis of the items of individual accommodation
facility and the value index for LCC costs were applied to the kind alternatives, and the
priorities of each kind were analyzed. In addition, the domestic multi-utility tunnel and
analysis result are compared. The result of this study will be helpful to shorten the time
and convenience of the user in the process of determining accommodation facility
including the first designers when introducing multi-utility tunnel.

Keywords: Multi-utility tunnel, Optimal alternative, VE/LCC, PDCA, Accommodation
facility
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Table 1. Comparison of two evaluation types

Division Evaluation of acceptable facilities Optimal evaluation after joint accommodation
Definition Evaluation of individual facility Evaluation of the accommodation facility to be installed
. .| * Applicable for initial decision making | * Applies only to plans and selected alternatives

Characteristic . . . . . . L

* Apply a variety of alternatives * Can be analyzed in conjunction with various indicators

. * Analysis of individual facility * Analysis of joint accommodation

Analysis . . .. . . - . .

* Final results for each alternatives * Analysis in connection with feasibility and economic efficiency
Result Various evaluation of one area Evaluation of regional and analytical branches
Select This paper PDCA Performance
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Fig. 2. Optimal alternative analysis procedure for facility
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Table 2. Item and contents of performance score (F)

Evaluation
Item Contents Importance .
rating

Economic feasibility Occupation area of accommodation facility in multi-utility tunnel
Efficiency Possibility of future expansion of accommodation facility
Essential accommodation . . .

. Importance reflecting social requirements 1~5 1~10
facility
Mutual influence Influence on each accommodation facility on other facility
Construction Time and work difficulty of maintenance
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Table 3. Status of accommodation facility for three kinds of multi-utility tunnel

Division Accommodation facility Division Accommodation facility
3-1 EPC, CL, WP 3-11 CL, WP, CHP
3-2 EPC, CL, CHP 3-12 CL, WP, WRP
3-3 EPC, CL, WRP 3-13 CL, WP, WTP
3-4 EPC, CL, WTP 3-14 CL, CHP, WRP
3-5 EPC, WP, CHP 3-15 CL, CHP, WTP
3-6 EPC, WP, WRP 3-16 CL, WRP, WTP
3-7 EPC, WP, WTP 3-17 WP, CHP, WRP
3-8 EPC, CHP, WRP 3-18 WP, CHP, WTP
3-9 EPC, CHP, WTP 3-19 WP, WRP, WTP
3-10 EPC, WRP, WTP 3-20 CHP, WRP, WTP

EPC: Electric power cable, CL: Communication Line, WP: Water pipe, CHP: Cooling/Heating pipe, WRP: Wastewater reclamation
reusing system pipe, WTP: Waste transport pipe.
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Table 4. Status of accommodation facility for four kinds of multi-utility tunnel

Division Accommodation facility Division Accommodation facility
4-1 EPC, CL, WP, CHP 4-9 EPC, WP, WRP, WTP
4-2 EPC, CL, WP, WRP 4-10 EPC, CHP, WRP, WTP
4-3 EPC, CL, WP, WTP 4-11 CL, WP, CHP, WRP
4-4 EPC, CL, CHP, WRP 4-12 CL, WP, CHP, WTP
4-5 EPC, CL, CHP, WTP 4-13 CL, WP, WRP, WTP
4-6 EPC, CL, WRP, WTP 4-14 CL, CHP, WRP, WTP
4-7 EPC, WP, CHP, WRP 4-15 WP, CHP, WRP, WTP
4-8 EPC, WP, CHP, WTP

Table 5. Status of accommodation facility for five kinds of multi-utility tunnel

Division Accommodation facility Division Accommodation facility
5-1 EPC, CL, WP, CHP, WRP 5-4 EPC, CL, WP, WRP, WTP
5-2 EPC, CL, WP, CHP, WTP 5-5 EPC, WP, CHP, WRP, WTP
5-3 EPC, CL, CHP, WRP, WTP 5-6 CL, WP, CHP, WRP, WRP

5.2 JHHA|ME VE/LCC T}

AV, BEY, T8, Fe P, AR, AlsAd o] =l viste] 2] Sle A APE flste] B7HA]
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=
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LCCO thgh 2714]-8-2 MLIT (2008)E Falste] AAsH3) 00, B47]7E2 SMG (2014)914 2835753
1 Z

& A8tk Q18-S MLIT (2006)014 4835 218 3.2%E Z-8ot9.on, £8AEE-2 1 kmel tisted]
Z71 A, FAEE], sl 7|H]-8-2 48 F 7P Hlgo] A2 BAARE 1 (719 E oo B 8A =
gt AT LCCE Ml 5H1 0 W, SiiA|m] 78182 v]efol] g == 8.0 2 Sl-g 28 Al ZAo) v x| = J%F
o] n[H]ste] 9] 5t9rt.

SAARE] A 5AG7E 905702 7P = A Lo H, 2874530 Jeas 511802 BAE
At 297155309] - 57 R A LCC7t A BFE|o] ZER| Aol 7P W 4= HItE]

%o, Table 6= 8AdEl TSt VE/LCC Ax}o]tt.
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Table 6. Result of VE/LCC analysis of each accommodation facility

Evaluation items EPC CL WP
Economic feasibility (F1) 17.6 19.8 13.2
Efficiency (F2) 17.6 19.8 13.2
Performance | Essential accommodation facility (F3) 29.0 29.0 29.0
score (F) Mutual influence (F4) 7.2 8.4 8.4
Construction (F5) 12.0 10.5
Total 74.3
1w o
Performance evaluation diagram " e
Fd F3
LCC (one hundred million won) 38.4
Relative LCC (C) 4.0
Value index (V = F/C) 18.5
Evaluation items CHP WRP WTP
Economic feasibility (F1) 13.2 13.9 7.9
Efficiency (F2) 13.2 11.9 7.9
Performance | Essential accommodation facility (F3) 26.1 20.3 20.3
score (F) Mutual influence (F4) 9.6 5.9 7.6
Construction (F5) 10.5 9.5 7.4
Total 72.6 61.4 51.1
o B 0 o H
Performance evaluation diagram " 2| e "
Fa F3 F4 F3 F4 F3

LCC (one hundred million won) 55.5 30.8 47.0
Relative LCC (C) 5.8 3.2 4.9
Value index (V = F/C) 12.5 19.1 10.4

TIAGH(V = F/Cy=3F AVAEN A =41.5~135.7H 0 &, 4F AAEL60.6~154.37 0 & LT 55 A]
A2 86.7~166.8% 22 FAE| QL O™, Table 7> F'8 7} 2420 4] A5 Liehd Zafolrt.
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Table 7. Results of value index and rank estimation for different kinds

(a) Three kinds
Division 3-1 3-2 3-3 3-4 3-5 3-6 3-7 3-8 3-9 3-10
Value index 135.1 129.1 135.7 127.0 57.2 63.8 55.1 57.8 49.1 55.7
Rank 2 3 1 5 13 11 15 12 17 14
Division 3-11 3-12 3-13 3-14 3-15 3-16 3-17 3-18 3-19 3-20
Value index 121.6 128.2 119.4 122.2 1134 120.1 50.2 41.5 48.1 42.1
Rank 7 4 9 6 10 8 16 20 18 19
(b) Four kinds
Division 4-1 4-2 4-3 4-4 4-5 4-6 4-7 4-8
Value index 147.7 1543 145.6 148.3 139.6 146.2 76.3 67.6
Rank 3 1 5 2 7 4 11 14
Division 4-9 4-10 4-11 4-12 4-13 4-14 4-15
Value index 74.2 68.2 140.7 132.0 138.6 132.6 60.6
Rank 12 13 6 10 8 9 15
(c) Five kinds
Division 5-1 5-2 5-3 5-4 5-5 5-6
Value index 166.8 158.1 158.7 164.7 86.7 151.1
Rank 1 4 3 2 6 5

5.3 JEAIS OlAL 23 B cliot B

T SEAAE0] 7125 Y] FYLE Table 87 Lk 3% AV B 3-3 igho] 71 38 &919
2‘31 4% NVAE-L 42 i 57 7P =9t 5 AV EC] 9541 tijto] 71 152 592 b= ek

Table 8. Accommodation facility top of different kinds

Division Raking Accommodation facility

3-3 Ist EPC, CL, WRP
Three kinds accommodation facility 3-1 2nd EPC, CL, WP

3-2 3rd EPC, CL, CHP

4-2 Ist EPC, CL, WP, WRP
Four kinds accommodation facility 4-4 2nd EPC, CL, CHP, WRP

4-1 3rd EPC, CL, WP, CHP

5-1 Ist EPC, CL, WP, CHP, WRP
Five kinds accommodation facility 5-4 2nd EPC, CL, WP, WRP, WTP

5-3 3rd EPC, CL, CHP, WRP, WTP
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Table 9. Comparison of domestic multi-utility tunnel and analysis result

Division Domestlc multi-utility j[unnel . Analysis results (Raking)
representative accommodation facility
Three kinds accommodation facility EPC, CL, WP 3-1 (Second)
Four kinds accommodation facility EPC, CL, WP, CHP 4-1 (Third)
6.2 E
& =wolie 57 =Y A S @AM S s W EAIE =S A 27 7 e AAISEAH. 87119

TS T 7 B stk AlQlstar 671 0] N EA A E ol iRt S skt AV =S 354
538 ol tioke BstHom, VE/LCCRAE S5l /45 AP o] B7IRE2 SAR(BAVY, &84,
Br-8A1, B2 g AA) 27 oholet /HE Ad29] LOCE B LOCR BT 5 7IA11(0) o] BikE

2} eihe]] ffstel RS Amatgon, S M veh ANSHAL) g B4 Aol 7] A1l S84 E
of Tigh gt A efo] B4 52 neigh F7bael A7k A clloln], A Ha(m el dEel diste] 7}

2 AT FEWFHAEN TS |E5Y) A7 ATARI O] < TR ATH(03.5 mB) BG4 5%
A L AlE A7 | 71 7SCIP-B105148-03) 1S 5ol 3= g Ut A2 ol ZA=E-E YL
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