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The Study on Optimum Ventilation System during Long Tunnel

Construction
Byung-Hwa Oh and Han-Uk Lim

Abstract : In general, tunnel construction except for special cases such as very short tunnels must
require an artificial ventilation system. Especially, it is efficient for long tunnels to use the
combination of a proper ventilation system according to the progress of the excavation.
Neung-Dong Tunnel of which length is 4580m has been originally designed as using ventilation
system of blower and exhaust mixture types. Since it has been expected to result in some problems,
its design is analyzed to find the way to improve ventilation system by estimating the amount of
required fresh air, considering various ventilation mixture tvpes, ventilation's fluidity analysis and
contaminant’s distribution by numerical analysis. Economical efficiency for each type is also
reviewed to determine the best ventilation system.

Key words : ventilation system, long tunnel
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Table 1. Equivalent length
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exhaust combination ventilation systems.
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Table 2. The standard of dust exposure in workplace environment

EERIA HEAA AL
2 . (4] 97-652) (1989)
F e 21
e A (Si02) 30% 3 3
A1E 2| G gg weara = 2mg/m 5mg/m
-2 72 (Si0g) 309 :
A2 B | o meand = 5mg/m’ 4mg/m’
o 71eHE3l 3 3
A 3% B3l (ST 1% ol 3h) 10mg/m 8mg/m
Aqm g 057H/em’” 0270/cm”

Table 3. The amount of requirement ventilation

and operation rate

gAzHd A BV F

ez (m’/min + ps) e &
¥ (Shovel) A 2.2 02~03
H Z(Dump)#) 0.8 04~05

2YE} ) A 0.8 0.15~02
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Table 4. Necessary ventilation quantity per
worker and ventilation velocity
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Table 5. The generated amounts of harmful
gas for ventilation (m'/min)
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Table 7. The amount of dust generated in
tunnelling operation

IR Bl & R
EEE £ Q| 1~50 mg/m’
w7 o £ 2 C0 | 100~300 mg/m®
2 3 7 9 2 ]100~150 mg/m®
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% nk A o B A | 10~1,000 mg/m’

. 100~2,000 mg/m’

A d 7] 2} | ! k

278 qAZIsE | A CO 0 2000 mg/m?
wolgd 2agE A | £ A | 10~200 mg/m’
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Fig. 10. The contaminant distribution profile of
X-Y section.
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Table 9. A prospective price tag of pipes

per meter
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Fig. 15. Price of each pipe type according to
tunnel extension.
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