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A Study on the Procedures and Application Examples for Establishment of Master Plan
Standard for the Utility Tunnel

Oh, Wonjoon', Cho, Choongyeun?, Lee, Minjae**

'Researcher, Land and Housing Institute, Korea Land and Housing Corporation
’CEO, UNICONS Corporation
*Professor, Department of Civil Engineering, Chungnam National University

Abstract : In this paper, a study was conducted on the method of establishing the master plan standard for rational decision-
making about utility tunnel construction in the existing urban. In the previous study, the optimal route was selected by the
feasibility assessment. However, in order to increase the objectivity of the installation conditions of the utility tunnel in the
master plan standard, comprehensive evaluation of the results by feasibility and economics analysis calculates the overall
ranking for all sections analyzed. In addition, based on the results of the comprehensive evaluation, a method for establishing a
mid-long term investment plan was introduced after reviewing the project to be conducted in the region. Additionally, in order
to review the establishment of the standard suggested in the paper, an analysis was conducted by applying the master plan
procedure to the northwestern urban zone of seoul.

Keywords : Utility Tunnel, Master Plan, Existing Urban, Feasibility Assessment, Economic Evaluation
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Fig. 1. Flow diagram of utility tunnel route selection in
the existing urban
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Table 1. Basic data investigation items

Division Investigation items

- (Metropolitan)City plan

- (Metropolitan)Traffic master plan

- City master plan

- Traffic maintenance mid-term plan

- Traffic vision

- Comprehensive master & complementary plan
of underground space

- Urban railroad master plan

- master plan & amendment plan for road maintenance

- master plan for urban and residential environment
maintenance

Upper plan

- Traffic indicators

- Traffic status

- Road indicators

- Route recognition road status

Trafficand
road conditions

- Subway status investigation
- Energy and water use status

Subway and - Water supply status
- - Sewer status
accommodation | City gas status
facilities g

- Status of heat supply facilities
- Communication facility status
- Power facility status

- Population and number of households
- Number of business and employees

- Car registration number

- Land use status

- Building and housing status

- Terrain status

- Geological and Geotechnical status

Socio-economic
indicators and
regional status
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Fig. 3. Feasibility assessment index
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Table 2. Weight and evaluation grade of feasibility index

Division Index Weight Index Weight Index Weight
A-01 7.3% B-01 7.4% C-01 5.9%
A-02 6.8% B-02 12.6% C-02 4.4%
A-03 6.9% B-03 4.0% C-03 9.9%
Indexes | A04 | 25% | B-04 | 59% | CO04 | 44%
A-05 42% B-05 41% C-05 6.5%

A-06 72%

Evaluation grade of individual index : High(100%) / Middle(70%) /
Low(40%)
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Table 3. Overall status of the analysis target section
Benefit Cost(Life Cycle) Y 9
Bl | Repeat Excavation Cost Cl|  Iniial Construction Cost NO Section (length[kn]) NO Section (length(kn])
B2 | Pipeline Ref’lacemmt Cost Maintenance Cost 1 Cheongpa-ro (2.30) 41 | Saemunan-o (1.10)
B3 Road User Cost 2 Wonhyo-ro (2.10) 42 | Jong-ro (4.24)
B4 Emvironmental Cost 3 Dismantling Disposal Cost Y . 9 :
B Disaster Risk Cost Ot | Indiect CostRoad User Con) 3 Hangang-daero 1 (1.80) 43 Gayang-daero (1.80)
B6 Future Expansion Cost ‘ . 4 Hangang-daero 2 (2.60) 44 Susaek-ro (3.39)
B7 | Pedestian Traffic Cost C5 | Indirect Cost(Environmental Cos) 5 | Tongikro 1(2.05) 45 | Seongsan-o 1(1.97)
Fig. 4. Economic evaluation index 6 Tongil-ro 2 (2.30) 46 Seongsan-ro 2 (3.08)
7 Tongilro 3 (3.53) 47 Sajik-ro (1.80)
3 425.'6;!-]13)'- 8 Tongil-ro 4 (2.43) 48 Yulgok-ro (3.00)
' ~ 9 Tongil-ro 5 (0.99) 49 Jangchungdan-ro (0.80)
E}E}H 5‘4 Zé‘?(‘ﬂ/\é gi}oﬂ EHG}@ HHHV\KFD }O] Z‘:‘Btjhg 10 Segeimjeong-ro 1 (2.00) 50 Toegye-ro 2 (3.24)
712 selisit) StV 7128 A A0l T2dE] = 11 | Segeimjeong-ro 2 (1.50) 51 | Tongiro 6 (2.05)
]13_:]7 %%A]{ej élx]i EM@%‘ é,_,] 67H %1‘301] EHOJ' E}Eo]' 12 Jinheung-ro 1 (3.85) 52 Jeungsan-ro 1 (4.70)
_ _ _ 13 Seooreung-ro 1 (2.35) 53 Yeonseo-ro 1 (2.32)
A KT (N HOl.H|K BA] =2 AFA K|z (0)o] 4
S X]_u_ 1)9]' 1= H]o Tl:—'oﬂ Uj' oxﬂo X]—U—< z)“] = 14 Sejong-daero (2.24) 54 Yeonseo-ro 2 (4.19)
S=] == 5 Sk
Jj}% 75%*0 Oq &| (2>9]‘ 17—:}01 'E‘/—\ji% —T“EEO]‘EH Z‘:—]Zo:— Z‘cf“%}ﬁ.‘ 15 Seobinggo-ro 51-gil (0.55) 55 Bukhansan-ro 1 (1.35)
Q A HE, a:06, 8:04) 16 | Seobinggo-ro 1(0.35) 56 | Jeungsan-ro2 (1.83)
17 Noksapyeong-daero 1 (2.50) | 57 World cup-ro 1 (2.00)
R = as+N + 8o Q <2> 18 Noksapyeong-daero 2 (1.80) | 58 World cup-ro 2 (2.93)
19 Sogong-ro (1.10) 59 Dongmak-ro (2.60)
20 Mugyo-ro (0.50) 60 Daeheung-ro (1.20)
SeHgrio) st 25 Setetle AT Zat A 21 Cheongijin/Junghak-gil (0.84) | 61 | World cup buk-ro 1(1.80)
7‘;] oqa 'E‘@n _g_%;F_ /gi %}/\éi % _(?,]5‘;]. ﬂ@‘f‘gﬂ _l—lz‘_x}ﬁ]_%] 22 Hannam-daero 1 (1.55) 62 World cup buk-ro 2 (2.87)
= e 23 Hannam-daero 2 (1.55) 63 Hongik-ro (0.40)
O} W EX}=0] AIHA 3] = ig=kei el
() B FARES], ATHAR Al A S0 882 = Sl 24 | Samil-daero (2.49) 64 | Jingwan 1-ro (1.04)
25 Changgyeonggung-ro (3.08) | 65 Bukhansan-ro 2 (2.19)
35 017:“ A|'o-| }IE Ekl %‘xol-jl ﬂE_XI-J:“_g! ¢Eu| 26 Dongho-ro (2.08) 66 Chilpae-ro (0.55)
_g_ :rL 7]E7ﬂg]oﬂ/\_]i_- ﬁ%@]xo-]y];v‘:}(/é}_/,\_E’ @é‘, %4\_]’ 27 Daehak-ro (1.60) 67 Namdaemun-ro (1.46)
— — 28 Yanghwa-ro (2.00) 68 Ujeongguk-ro (0.60)
Ll E) gl AJSAISR B2 =7] AAHE 2 x| H
=< O) ]- ]1 ]- ET - ] C‘)—E ]o =T ]‘— ]1:] 29 Sinchon-ro 1 (1.00) 69 Seobinggo-ro 2 (2.68)
— =) =
% é?_ V\ﬂ XHHH TIDZ = 7}7<]—T’— NLQEE, ETQ] KH@T 30 Mallijae-ro (2.56) 70 Seooreung-ro 2 (0.57)
e AZAZ 4 A= NEAE, AAAY ES AESHOIoF 31 | Toegye-o1(1.10) 71 | Eunpyeong-ro (0.75)
3].]:} 32 Seogang-ro (1.50) 72 Jinheung-ro 2 (1.90)
. = 33 Sinchon-ro 2 (2.18) 73 Jangchungdan-ro (2.15)
7;1/\‘]* ola=y 2 Mx|sak AL Z_—]_/x‘]
;H%Eq ]-E }%Oﬂ ii'] ]-(i-OI] 5 ]E/\Eo] ]E T = 34 Seosomun-ro (1.20) 74 Baekbeom-ro (4.35)
RS SIESTSIEPNFSEHEE 70317:/\]7 CHZ EHELE 35 | Eulito2.82) 75 | taewon-o (3.05)
AEAAGK)EHE, BRE, EY E)2 TAFSHo{sit}. FEol 36 | Cheonggyecheon-ro1(2.17) | 76 | Hannam-daero 3 (1.09)
%Hﬂ@gi _16%;}:;:‘ Ho:]‘EB /gx]%} e %1\% 7,&9% J‘J;]—E]— 37 Cheonggyecheon-ro 2 (3.39) | 77 Pasan-ro (2.90)
E]E‘ EH/\} __rLﬂ_i]_ 7&71 ﬁ]i—]"?ﬂgi ;_r"w]i'—é]'o:l ‘:1_]'71]% _1_':-_7(} 38 Mapo-daero (2.64) 78 J?bong-ro1 (0.35)
_ - _ 39 Sinchon-ro 3 (0.27) 79 Jibong-ro 2 (1.60)
= =2"T49g g Y i -
74]9] (O}) =1 O]‘Oi O]: OH:} 40 Chungjeong-ro (0.80)
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Fig. 5. Analysis regional (Northwest urban zone)
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Table 4. Road status of analysis zone

Division Total length | Number of Road routes | Total number of sections
Main road 102.2 km 17 routes 51 sections
Sub road 55.4 km 13 routes 28 sections
Total 157.6 kn 30 routes 79 sections

Table 5. Status of evaluation items by target section (ex) Mallijae-ro)

0] 102.2km, 1770 1A, 517 7210 =2 A™6IH O, HAE7E
MEZRE 287 F7H6E54km) O 2 Fek6tATHNo.1~No51:
ZFIVE R, Nob2~No.79: HAEZMAER),

4.2 WOIX| B XA}

71ZER = Al-T FAo] thoto] ZAFeto]oF BiLt, B4
e} X192 A2Al gt 719 ddol 8% o] 7IFAIRE
IR0l thet ZARZ THRIGHACE BRI 89| RARE T
A A W 7] SiEke RAKSH0] 2459 HUHK R
Eof| Rl s 58 RAFE AlF6IR O, (Table 5=
HA 7 & No.30 HEIMZ(@EEH AT~ o) 717t

=

.

O] IR =] Sigolrt

43 EPd 2 31 ot

Eley BAe 23] SH 67 XE(A-01~06), 35
A =M 578 XHE(B-01~05), TAIEHA =M 570 AJE(C-

HAS A5

01~05)0] TH5to] 7K RAF AR E A2 BAS 9
SIRACE (Table 6, )2 EFES B7t &9 570 71219 B7ks
3 9 7kEX9 24 Zuoltt, B AZENo.32) +
Z10] 937 O &2 71 = A LR O, A2 (No.44), G4t
Z 2(No46), GAFZ 1(No4db), DSZENo.2)9] =O0F B
GIRATE. Fte] HIE FE AR 9] Afol= 7] AR
B &g HY 77 S A9l (EolT

T O

NO. 30 Malluae-ro ‘ Administrative area Gongdeok-dong, Seongye-dong, Singongdeok-dong,
(Gongdeok five-way~seoul sataion) Ahyeon-dong, Jungnim-dong etc.
Function of road Main road Section length 2.56 km Road scale Déegcj; ?:;)3 Major facilities Overpass
Business number
Traffic density 164,186 vehicle/day | Population density | 34,424 person/ki /Number of 2,428/18,458 Usage area Residential area
employees
Pedestrian number | 7,625 person/month | Urbanization rate 53.1% Degree of rgpeated 48 time/year EX|stenFeofaenaI Powercat_JIe
excavation lines (one/two line)
Number of road 3 Development plan Significant burials | Water pipe D600 etc History of pipe 1987 year
junction P P 9 pip : installation y
Table 6. Feasibility assessment results considering Evaluation grade (Top 5 sections)
. Utility Road management Public facilities Urban environment
Feasibility . 25820 Tunnel
S Target section length ength A-|A |A|A-|A|A|B|B|B|B|B|C|C|C|C|C
(km) T 01/02/03|04|05|06|01|02|03|04|05]|01|02|03|04|05
Seogang-ro
1 NO.32 (Seogang bridge~Sinchon roundabout) 1.50 1.50 HIM|{H|{H|H|/H|H|H|H|/H|L|M|{H|H|H|H
5 NO 44 Susaek»ro(Susagkbndgethree-way~$acheon 339 269 givmlulalalalalalalvivmivialalals
bridge three-way)
Seongsan-ro 2 (Yonsei university intersection~
3 | NO.46 . . 3.08 130 |HIM|H|H|H|H|/H|H|H|{M|M|M|H|H|M|H
Dongnimmun station crossroad)
4 | Noas | Seongsanrol (Sacheon bridge threeway~ |y g7 | 47 |y | M| H M| H|H|H|[H|L|H|MIM|H|H|H|H
Yonsei university intersection)
5 NO.2 Wonhyo-ro (Namyeong station 210 | 210 |H|L|H|H|H|H|H|H|H|H|L|H|H|M|H|H
: crossroad~North end of wonhyo bridge) ’ ’
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Table 7. Feasibility assessment results considering weight (Top 5 sections)

357 712A% JIE4YS IS TR L HBA0Y Lt 917

)

rl

Feasibility Road management Public facilities Urban environment Evaluation
- Target section Assessment
A-01| A-02 | A-03 | A-04 | A-05 | A-06 | B-01 | B-02 | B-03 | B-04 | B-05 | C-01 | C-02 | C-03 | C-04 | C-05 results
1 NO.32 Seogang-ro 73148 | 69 | 2542 |72 |74 112640 | 59|16 |41 |44 |99 |44 |65 93.7
2 NO.44 Susaek-ro 73148 | 69 | 2542 |72 |74 112640 |41 |29 |41 |44 |99 |44 | 65 932
3 NO.46 Seongsan-ro 2 73148 | 69 | 2542 |72 |74 1126|4041 |29 |41 44|99 | 31|65 919
4 NO.45 Seongsan-ro 1 73148 | 69 |18 |42 |72 |74 1126 16 | 59|29 |41 |44 |99 |44 | 65 91.8
5 NO.2 Wonhyo-ro 73127 |69 2542 |72 |74 1126|4059 |16 |59 |44 |69 |44 |65 90.5
Table 8. Benefit analysis result (main road 5 section)
(unit : billion won)
o Benefit
Secton | Y — : : :
Division|  Target section length [y Repeqt Pipeline Road User | Environmental I?lsaster Futurg Pedgstnan sum
(km) engtl Excavation |Replacement Cost Cost Risk Cost | Expansion | Traffic Cost (5B)
(km) | Cost(81) | Cost(B2) (83) (B4) (B5) Cost (B6) (87)
NO.10 | Segeimjeong-ro 1 2.00 0.90 0.27 1.45 8.71 0.27 0.02 0.07 137 1217
NO.20 Mugyo-ro 0.50 0.50 0.15 1.23 949 0.29 0.02 0.06 4.02 15.27
NO.30 Mallijae-ro 2.56 2.26 0.67 435 94.85 2.94 0.06 0.22 4.65 107.74
NO.40 | Chungjeong-ro 0.80 0.80 0.91 12.83 63.17 1.96 0.17 0.66 448 84.19
NO.50 Toegye-ro 2 3.24 3.24 0.95 13.41 135.98 422 0.18 0.69 459 160.02
Table 9. Cost analysis result (main road 5 section) "
(unit : billion won)
ili Cost
Secton | U _ — : :
Drsion Target section length Initial . Maintenance pnsmanthng Indirect Cost Ind]rect Cost Sum
(km) length Construction Cost (C2) Disposal Cost (Road User | (Environmental =0)
(km) Cost (C1) (@) Cost) (C4) Cost) (C5)
Open cut 2.00 0.90 17.61 23 0.02 3.78 0.21 2392
NO.10 | Segeimjeong-ro 1
Tunnel 2.00 0.90 20.06 23 0.03 157 0.09 24.05
Open cut 0.50 0.50 9.14 1.28 0.01 412 0.23 14.77
NO.20 Mugyo-ro
Tunnel 0.50 0.50 10.48 128 0.02 172 0.09 13.58
Open cut 256 2.26 44.07 5.78 0.05 4113 2.25 93.28
NO.30 Mallijae-ro
Tunnel 2.56 2.26 49.60 578 0.08 17.14 0.94 73.54
Open cut 0.80 0.80 68.27 7.92 0.07 35.61 1.95 113.82
NO.40 | Chungjeong-ro
Tunnel 0.80 0.80 77.30 7.92 0.1 14.84 0.81 100.98
Open cut 3.24 3.24 69.33 8.28 0.07 294.86 16.15 388.69
NO.50 Toegye-ro 2
Tunnel 3.24 3.24 79.45 8.28 0.1 122.86 6.73 21743
Table 10. Top 5 sections of the economic evaluation results
i Economic analysis results
Economics Section #Jﬂnl:% e - Economic
; Target section length Qnstuction evaluative
ranking (km) length cost B/C Type —
(km) | (billion won)
1 NO.30 | Mallijae-ro (Gongdeok five-way~seoul sataion) 2.56 2.26 441 1.15 Open-cut | 100.00
) NO.62 World cup buk-ro 2 (Sangam crossroad~Hongik university station 287 287 66.3 114 Tunnel 985
crossroad)
3 NO .63 Hong|k>(o (Hongik university station crossroad~Hongik university 040 040 92 114 Tunnel 985
intersection)
4 NO.42 | Jong-ro (Sejong-ro crossroad~Sinseol-dong station five-way) 424 424 96.7 1.13 Tunnel 98.2
5 NO17 Noksapyeong-daero 1 (North end of banpo bridge~Namsan 250 250 537 107 Tunnel 29
tunnel 3 entrance)
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Table 11. Comprehensive evaluation ranking reflecting feasibility assessment and economic evaluation (Top 10)

Overall Section |  Utility Feasibility Economic analysis results Economic | Comprehensive
rankin Target section length | tunnel | Assessment | Construction cost B/C Tre Evaluative |  evaluative
9 (km) |length (km)| ranking (billion won) P ranking results
1 NO.30 | Mallijae-ro (Gongdeok five-way~seoul sataion)| 2.56 2.26 10 441 1.15 | Open-cut 1 93.2
2 | N7 | Noksapyeong-daero 1 (Northend ofbanpo | g5 | 5 8 538 107 | Tunnel 5 909
bridge~Namsan tunnel 3 entrance)
3| NO.32 | Se09angTo (Seogang bridge~Sinchon 150 | 150 1 346 100 | Tunnel 10 90.8
roundabout)
4 | nogy | Worldcupbukro2 (Sangam 287 | 287 21 66.3 114 | Tunnel | 2 905
crossroad~Hongik university station crossroad)
5 | NO4z | ‘ongTo (Sejongrro crossroad-Sinseokdong | o4 | 45y 33 96.7 113 | Tunnel 4 886
station five-way)
6 |NO.19 | S090ngro (Namsan tunnel 3 entrance~Seoul |y 16 |4 4o 15 20.1 103 |Open-cut| 7 88.2
city hall three-way)
7 | NO.21 | Cheongiin/lunghak-gil (ongbi-gu office 084 | 037 16 78 103 | Tunnel 7 87.8
crossroad~Gyeongbokgung crossroad)
g | N3 | Hongikro (Honglk university station 040 | 040 43 92 114 | Tunnel 2 872
crossroad~Hongik university intersection)
9 | NO.14 | Seiong-daero (seoul station 224 | 154 34 348 105 | Tunnel | 6 857
intersection~Gwanghwamun three-way)
10 | N o | Daeheungrro (Mapo tax office 12 12 11 27.7 092 | Tunnel 20 84.8
crossroad~ewha womans university crossroad)
4.4 48| BAM gl oot Table 12. Maximum installable status of utility tunnel in
_ . . _ northwest urban zone
AR BAe o] T4 K13, HIE 570 AlEo] thsto] &2
== Maxi installabl f utili | i h
NS 231519 me (Table 8)T} (Table 9= ZZHALE 5 - laximum installable status of utility tunnel in northwest urban z.one
7H ;_FL?_}Q—] Ho] 0l l:]] %9] 7;] I Oﬂ Tat 5 @,75:-]_ _Tl]- g);O]E]-. W Total length | Number of Road routes | Total number of sections
— Main road 46.1 kn 14 routes 30 sections
QJoJAl= EEOIERH|E(BI)0] Autof 71 & Hgks n :
_*Oﬂi H]C’Oﬂ/\‘]l“ i7]ﬂA}H]Q(B1)7} 7]_7:_”:”8(134)0] o1 Sub road 36.9 kn 12 routes 24 sections
s 2 L=
”_V\— e = rle < RS S - < Total 83.0kn 26 routes 54 sections
gko] ZiCk.
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Table 13. Total investment plan reflecting financial conditions

Mid-Short term plan Long term plan Total
Division || ength Construction linked  |Length Construction Length Construction
(@ |, O construction| kn) | | ) |
(billion won) (billion won) (billion won)
Northwest West line
urban 438 110.1 Lightrail {782 | 1,918.1 |[83.0| 2,0282
zone transit
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