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Abstract

The road network system of major domestic urban areas such as city of Seoul was
rapidly developed and regionally expanded. In addition, many kinds of life-lines such
as electrical cables, telephone cables, water&sewerage lines, heat&cold conduits and
gas lines were needed in order for urban residents to live comfortably. Therefore, most
of the life-lines were individually buried in underground and individually managed.
The utility tunnel is defined as the urban planning facilities for commonly installing
life-lines in the National Land Planning Act. Expectation effectiveness of urban utility
tunnels is reducing repeated excavation of roads, improvement of urban landscape;
road pavement durability; driving performance and traffic flow. It can also be
expected that ensuring disaster safety for earthquakes and sinkholes, smart-grind and
electric vehicle supply, rapid response to changes in future living environment and etc.
Therefore, necessity of urban utility tunnels has recently increased. However, all of the
constructed utility tunnels are cut-and-cover tunnels domestically, which is included
in development of new-town areas. Since urban areas can not accommodate all buried
life-lines, it is necessary to study the feasibility assessment system for utility tunnel by
urban patterns and capacity optimization for urban utility tunnels. In this study, we
break away from the new-town utility tunnels and suggest a quantitative assessment
model based on the evaluation index for urban areas. In addition, we also develop a
program that can implement a quantitative evaluation system by subdividing the
feasibility assessment system of urban patterns. Ultimately, this study can contribute
to be activated the urban utility tunnel.
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Fig. 2. Aillustration of regional expansion in the Seoul by time
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Table 1. Expectation effectiveness of urban utility tunnels
division Expectation effectiveness
Eliminating traffic — It collects underground burials and prevents repeated road excavation
congestion factors — Maintain pavement durability of roads from sinkholes and portholes

— Undergrounding overhead electric lines, telegraph poles for improving cityscape
— Modifying the underground burials to provide clear pedestrian environments and improve
pedestrian safety

Utilizing as the means
of urban maintenance

Securing disasters and

safety

Increasing utilizing

efficiency of

underground space

Reducing maintenance| — Convenience of maintenance control such as repairing and inspecting internal

costs accommodations, reducing the maintenance costs

— Expansion due to changes in living standards of citizens and convenience of action due to
changes in demands

— Securing urban competitiveness through utilize free space inside utility tunnel

— Ensuring the safety of urban disasters such as earthquakes and typhoons

— Improving land utilization efficiency by accommodate the underground facilities and
minimize road shares

Prompt responding
to future demands

14 Journal of Korean Tunnelling and Underground Space Association



A fundamental study on the development of feasibility assessment system for utility tunnel by urban patterns

7] ST hEAQ] 7wt F A A= < 0lE ol 2219 A7 o]t} Life-Line o] J&=-&of whet
L2 HHEZAS Fol1l XEE, ATE Fof tieh 4S54T 4= Sl T WA= A 7He AR
ZJofe}, F-EEet i d =] © 2 ool FH et Heshgat TA T AH] 52
71 4= Ik Al A= < T A] AR SR 24 23030} 8)E 5] AHAR s 25 E PAQ] FaS S
= Ith(Fig. 3). Wl 8= Alskezt ol 8a-& S, oAl WA= 557 R +8A1E 0 se]= dd 9
Has 5o Hajal] <qx|Eeule 27k o 2 At oA HAlE 35 Wi ofathe 245 S-S,
FAAZT} o] 419-E2 4= WSt A Hislof| tigh

S5 71t 4= JTHSMG, 2014).

o
I,
2
E=
r
g
o
Iz
>
-

2.2 71 AP thde] S+ SAA

&PA A, FADHASY 52 27 717 Life-Line©] F-Z'HsHA vl -2 B] =1l QI3 oH 1+
A2, WS ERYO] AT AIEA HIsh B o B e F5 Eiol tiet Aol d 87 At A
At

w4
Weo}
A 27}

i

o
e

]
R

Journal of Korean Tunnelling and Underground Space Association 15



Seong-Won Lee - Young-Jong Sim - Gwi-Tae Na

Fig. 5. Condition of excavation works for the Urban utility tunnel(SMG, 2014)
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Fig. 9. Flow chart of decision-making process using a comprehensive/quantitative feasibility assessment system
for the urban utility tunnel

Filling Gravel

Fig. 10. Typical section of the non-excavation utility tunnel (Shield tunnel)
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Fig. 12. Hierarchy structure for estimating importance of the urban area (MOLTMA, 2008)
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— Function of road (Add)

— Road scale (Add)

— Traffic density

— Pedestrian number

— Population density

— Degree of repeated excavation

Road management
Indexes
(6 factors)

— Burials index

— Significant burials

— Number of road junction

— Disaster prevention index

— History of pipe installation (Add)

Modified Public facilities indexes
hierarchy structure (5 factors)

— Usage area (Add)

— Ratio of floor area to site
— Development plan(Add)
— Existence of aerial lines
— Degree of burials

Urban environment indexes
(5 factors)

Fig. 13. Modified hierarchy structure for estimating importance of the urban area
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4.3 =42 8 E4E oot W Wiy
AZ A HLA(AHP) 7|2 F 0] v} whal AL 2] Alof| thet Sl f5e0] =842 A rr o N o]
7 ol Hleh g2 FE AR/ Ao ER P ARVIE 25(38 4, 517 187, o w3
)2 S7HAIZT:
S5 AgEe] Aol ThE QTS AR $18) ARE Aol S T 281K HREALE Alaa] s07He] BES
W= AT FH(AHP)= 545131 (Table 3).
A E 3T T B2 0] e SH(Fa-1) 9] 7FA] R F 34%, 3341 SH(Fa-2) 0] 7] 92 32%,
LA SH(Fa-3)9] 71| 2 34% = A =] AATh(Fig. 14).
Table 3. Modified AHP analysis result of evaluation indexes
Division Evaluation index Weighting (%) Remarks
Function of road (Add) 6.8 A-01
Road management Road scale (Add) 5.9 A-02
Indexes (6 factors) Traffic density 6.1 A-03
Pedestrian number 3.6 A-04
‘Fa-1’ Population density 4.8 A-05
Degree of repeated excavation 7.3 A-06
Burials index(*Degree of burials) 6.8 B-01
Public facilities indexes Significant burials index 9.6 B-02
Number of road junction 4.2 B-03
Disaster prevention index 6.3 B-04
History of pipe installation 4.9 B-05
Usage area (Add) 5.9 C-01
Ratio of floor area to site 53 C-02
Development plan (Add) 8.7 C-03
ial li 6.1 C-04
7.7 C-05

(5 factors)

‘Fa-2’

Existence of aerial lines

Degree of burials

factors)

‘Fa-3’

Urban environment indexes (5

Fig. 14. Total AHP analysis result of higher indexes
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Table 4. AHP analysis result of higher indexes by specialist group
Division Road management Indexes Public facilities indexes | Urban environment indexes
Public administrators 49.0% 35.0% 16.0%
Technical experts 31.6% 30.6% 37.7%
External specialists 32.4% 34.4% 33.2%
Average 34.5% 31.8% 33.7%
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Fig. 15. Total AHP analysis result of road management indexes (Fa-1)
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Fig. 16. Total AHP analysis result of public facilities indexes (Fa-2)
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Fig. 17. AHP analysis result of urban environment indexes (Fa-3)
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