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A Study on SMRT’s Non Powered Drainage System
SR, Zutsl, yHel, 284

YoonMo Kook T, ManHwa Kim®, CheonMan Cheong * YunSeok Choi

The Seoul Metropolitan Rapid Transit Corporation operates the largest subway system in the
Republic of Korea with a total of 157 stations and a total reach of almost 162.2Km. Subway structures
are mostly below underground water. So underground water is flowing into the tunnel and gathered into
collecting well through drain. Subsequently underground water is pumped out to the ground. If too
many underground water came in tunnel, the drain would be overflowed. Overflowed underground
water generates radon and deteriorates track materials. Also that spreads foreign matters which are
contained the underground water. A foreign matter worsen air quality. The Purpose of this study is to
design a siphon and operating method to relieve the overflowed drain. In the past, Iron pipe was used
Siphon. But we use transparent high-pressure hose and aluminum coupling to have good workability.
Ultimately we solve the overfowed drain by SMRT unpowered drainage system. Compared with the
past operating system, our system saves 96% budget and improves air quality of tunnel.

Key Word : Overflowed drain, Siphon, Unpowered drainage system.
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Table 1. SMRT’s construction Length (Km)
Division Total Line5 Line6 Line7 Line8
Open Cut Tunnel 80.34 22.37 17.3 26.63 14.1
NATM Tunnel 81.11 28.91 18.87 27.74 5.51
Sheild TBM Tunnel 7.08 - - 7.08 -
ETC 6.32 0.65 0.53 3.93 1.21
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Fig.2 Drainage System
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Fig.4 Incheon Transit Corporation Siphon System
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Fig.5 Flow Analysis Fig.6 Pipe standard decision

Table 2. Material Factors

. N Coefficient of Loss
Coefficient of

Roughness(n) | Entrance Frictiona Bendin Run Off
Loss(f1) Loss(fl) Loss(tb Loss(fo)
0.013 0.5 0.0454 0.17 1

Fig.7 Hydraulic grafient
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Table 3. Standard decision

e Ga | Dramage | o | SO | Over | S LR g | |y | e
Place | Len T Dia et | ety mflow | nflow Rowed | depth | Height (o) | (p | season | season

m) | (mm) (ton/s) | (ton/s)
gggg’ 100 | 75 5 0162 | 0.022 | 0165 [ 0003 | 4 | 623 | o005 | 052 | OK | OK
\}VTL% 50 | 100 | 2 0.103 | 0.014 | 0.110 | 0007 | 4.5 | 5.54 | oooos | 0.91 | OK | OK
G]-gn 50 | 75 2 0.103 | 0.009 | 0.108 | 0.005 | 3.5 | 5.15 | ooos2 | 0.53 | OK | OK
ﬂg}a 100 | 75 3 1126 | 0017 | 0130 | 0.004 | 4 | 557 | o004 | 043 | OK | OK
1%‘1’1111% 200 é% 3 0.126 | 0.048 | 0.139 | 0.013 | 4.5 | 6.33 | 000148 | 0.79 | OK | OK
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