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—A Study on the Groundwater Effects in the Design of Tunnel Lining —
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Abstraet

Generally, the groundwater pressure is not considered in the design of concrete lining of
bottom drainage tunnel. This design method implies that the phreatic surface is drawdown
to the bottom of tunnel. When tihe groundwater is continually supplied without changing
of groundwater table, there 1s a possibilily at which the groundwater pressure acting on
the tunnel lining after the completion of tunnel. Therefore, the safety of tunnel lining
must be checked in this case. In this paper, the stability of bottom drainage tunnel which
is affected by groundwater discharge is analvzed by using of 1the Finite Element Method at
the 2 sections of subway where the groundwater level has a little change during the con-
struction. As the result of analysis, the grouting for the water tightness and the perma-
nent monitoring system of tupnel are required for maintaining of long-term stability of
bottom drainage tunnel for the case of groundwater pressure acting on the tunnel lining is

greater than that of design stage.
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F)1) 60=02504  2) 6= 0420
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(a) HAlT2F &4 hd (Bk26074) (b) b= =77t 4 b (Bk640A1H)
a2 7. Hd SHAE 4

+%(kg/cm?) &-8-2% (kg /om?) SHAE
S T N
at & ql & 4 & ol # 4 F al

Crown % (a) 14.65 1.86 52.5 6.09 O.K 0K

S L % (b 21.38 3.49 52.5 6.09 0K 0.K
Bk260 . .

S 7 ¥ (o) | 5240 38.05 52.5 6.09 0.K N.G

Invert & (d) 19.48 8.82 52.5 6.09 O.K N.G

Crown ¥ (a) 19.96 11.6 52.5 0.09 O.K N.G

. L # 25.24 b 52. 6.09 . K
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ate] EAstck = C17 o] & Volhard
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3 = #1 # 2 # 3 # 4 #5 AAH
pH 7.85 7.39 7.30 7.28 7.4 6.87
Cl(ppm) 89 71l 27 23 36 68
Na(ppm) 12 a7 49 80 51 38
Ca(ppm) €9 66 61 81 81 79
K({ppm) 23 5 8 24 15 16

o 7-5-(ppm) 10 18 20 11 15 233
600 AR (%) - §2.00 96.86 - — 84.20

w3 thA] 10C /min® 600CE £&4]A
e (O & A el

FATM A, pHe £4 ~ofadate] olode)
TAe]9 1 Cl, Na, Ca, K52 100ppme]3}2}
& FAlelqlrt #4e oko)] L4l Na, Ca,
K F°| dA= ggtoy} #3zle offd
Z A3k ¢S Aoz Agkzicl 3k mAFAL
o] $~2 10~20ppm, o}3 7] o] 92.0% ~96.
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o 73%7} EZAstT) o8 5o B2y 2s)
o] TAAtE-F SI02BAMRL) L AAlsl
k!

3,200kg / km / min X%

X 0.9686 % 0.73 = 65.2kg / day
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el At d¥e] vl o2 gy,
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6.4 E
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