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ABSTRACT

Many countries are trying to reduce a greenhouse gas to step up their fight against climate change. There are many studies related to
building only for reducing a greenhouse gas in construction area but studies related to reducing a comprehensive environmental load
including various pollutants that affects the global environment are lacking. This study aims to analyse the characteristics of
environmental load by work type for tunnel projects. Analysis showed that seven work types, including lining concrete, shotcrete,
tunnel portal and open-cut tunnel work, etc., are representative works generated environmental load. These seven works represent
89.22 percent of total environmental load. In addition, comparison results of environmental load per tunnel's length by work type
showed that a major factor of environmental load is caused by a tunnel portal and open-cut tunnel work with relatively short length
(excavation length). And lining concrete and shotcrete work are larger than any other environmental load with tunnel's total length.
It is expected that the result of this study will be used to make a estimation model for environmental load using approximate quantity
survey of representative work types in the early stage of tunnel design. And it will be play a considerable role in establishing of
environment management plan for sustainable infrastructure construction.
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Table 1. List of Cases

Tunnel| Year of | Total |Excavation| Number Type of

No. |[completion|length| length | of lane traffic

| 2004 1,790 106 ) Unidirectional
traffic

) 2002 2428 100 ) Unidirectional
traffic

3 2002 610 120 ) Unidirectional
traffic

4 2002 2414 329 5 Unidirectional
traffic

5 2005 1,257 66 ) Unidirectional
traffic

6 2005 1.976 66 ) Unidirectional
traffic

7 2005 1.876 56 ) Unidirectional
traffic

8 2005 1,224 52 2 Bidirectional traffic

9 2003 980 120 ) Unidirectional
traffic

10 | 2003 [2225) 140 2 Unidirectional
traffic

1 2005 451 40 ) Unidirectional
traffic

2 2008 1,391 16 5 Unidirectional
traffic

13 2008 223 16 ) Unidirectional
traffic

14 2008 1,125 20 ) Unidirectional
traffic

15 2008 1,505 16 ) Unidirectional
traffic

16 2008 585 20 ) Unidirectional
traffic

17 2008 370 20 5 Unidirectional
traffic

18 2003 1,890 20 3 Unidirectional
traffic

19 2003 370 60 4 Bidirectional traffic

20 2004 510 @ 3 Unidirectional

traffic
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Table 2. Work Classification System for Analysis of Environmental
Load by Specialist Work Classification

Major classification Minor classification

Excavation

Muck hauling
Steel rib
Shotcrete
Rockbolt

Lining concrete

Main line section

Waterproofing

Drainage

Installation of pipe utility conduit

Excavation section Tunnel portal and Open-cut tunnel
Facility

Outdoor pipe utility conduit

Measurement

Waste water treatment plant

Other Waste water tank

works

Excavation surface straightening

Crushed stone aggregate production

Concrete production

Carrying materials
Etc.

Soil nailing

Steel pipe reinforced multistep grouting

Reinforcement

works Fore poling

Pre-grouting

Pilot horizontal boring
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Table 3. LCI DB Used in This Study

DB Materials Unit
Portland Cement _type 1 kg
Remicon 25-240-15 m'

Expanded Polystyrene(EPS) kg

oxygen(02) ton

Wire rod ton

Stainless steel kg

Aluminum strip kg

Epoxy adhesive kg

) Acrylic emulsion adhesive kg
Na]t)l(])snal Hot rolled steel coil ton
(MKE, ME) Low-density polyethylene(LDPE) kg
Electric steel deformed bars kg

Electric steel sections kg

Carbon steel kg

Brass bar kg

Steel plates ton
Light fuel oil kg

Electricity kWh
Gasoline kg
PET film(Polyethylene terephthalate film) | kg
) Sand m’
Domestic Plywood o
DB
(KICT) Tile kg
Gravel m'
Domestic DB
(SOC-LCA Rockbolt D25 2.5m ~ 8.0m set
Research Team)

Asphalt kg
Polyvinylchloride(PVC) kg
Overseas DB Sodium silicate kg
(Eco-invent DB) Ligefied petroleum gas kg
Acetylene kg

Asphalt concrete ton
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Table 4. Environmental Impact Categories

Impact . Normalization | Weight | Converted
Category Unit Factor Factor Unit
ARD 1/yr 249 0.231
AC kg SO2-eq 39.8 0.036
EU kg PO43-eq 13.1 0.038
GW kg CO2-eq 5530 0.288 Eco-
OD kg CFCl1-eq 0.0407 0.292 point
POC kg C2H4-eq 10.3 0.065
ET kg 1,4 DCB eq 1.63 0.216
HT kg 1,4 DCB eq 1480 0.105

Case

GW), ©&=3}3)(Ozone layer Depletion, OD), 33} A
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Fig. 3. Environmental Load by Work Type of 20 Cases
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