The Journal of Engineering Geology, Vol.14, No.1, March, 2004, pp. 81-91

E'd Mol m2 Q2 318 e FIIE st o7

ZEqs*’, ad JLI‘), ‘i-ﬂ-ﬂ” 7|:;m|1), DSE  ofol

’ o=

V2997, Y@ EzAA Y

Study on the Induced Interaction between Groundwater and Surface
Water due to the Tunnel Construction

Tae-Hee Kim*”, Young-Sik Kim”, Gyoo-Chul Hal), Kue-Young Kim”"
Dong-Chan Kohl), In-Jae Yangz) , Soon-Taek HongZ)

YGroundwater & Geothermal Resources Division, Korea Institute of Geoscience & Mineral Resources
2)Geo'tet:hnjcal/ Tunnel Engineering Dept., Teso Engineering Co., Ltd.

2 A7 ol n %) BY 240 GE Xel4-AES: A A=l AL BHE 1 FR BAo
atch. Bl Al o] oF 300me] o] 2E PHe B A7 A RS 325 VEE M AER-E ST )¢ o))
AL AT HEV a7 =k sk OlszhrAth}aﬂ% S H o R Ao EA)3HA] o, thyk F1) 9

9

¢

A% 89 28 WE AsrA o) U)o 43 AE= S EHQ 2A} A7) 273 case modeling A7+ 3 H
AHlE W3] EA) T SR E At M= %ﬁ” o] & A5 ZAF —‘?—%‘—‘” AT-E A, AdH
?l Fejelixe 128 AR F3F WSS #2381 o] & Tl A ART 5 AEE XA sk

;o1 g B4 At 273k B 23 A 24 7hs 3 BAIE S Al A, :L°ﬂ e AAG e B A
= Zl—rﬁ SHLRZ AU B 478 A3 B o =4 4grE s2 = 7E A dis) ¥ 574 AR oA &t

A 4% RUE DL AT, o2 5o ol 4% 2 sk 717 42 1«1617104 AEE EAGT, B4
239 B AT AG0) 4 3 §3 F BF 9%E Aske) 714 §20] 93 Aoz 240, Y 24
Az Aol A §E 23 i $2FE%)0) 14T AAH S Sshalnh ovu A7 A9E 2 2
SEEREEES R AT RS S cﬂaodsk—qwzw Qe ko 2 Az Bl &% B Q4

P M Q) A F-A Ko A ZFE-o] 2 Bl d 29) A Yk e Ho 7o $9 5 7 S H i)
& 4= gl WiebS A7) dijke & A AEk o

Fool: Agtr-ARF AsaE, B, 1= 3 1% V1 ARE

The objective of this study is the evaluation of the tunneling effect on the groundwater-surface water
interaction. The designed tunnel line is laid beneath the Gapo-cheon, which runs throughout the study area.
And, the pre-evaluation of the tunnel-influence on the Gapo-cheon is urgently needed. However, it is very dif-
ficult to find out the similar domestic and/or foreign cases. In this study, the numerical modeling technique
was not considered because of the insufficient data. Instead of the numerical modeling, the measurement and
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analysis of the stream flow rates 5 different points were adopted to evaluate the influence of the tunnel con-

struction on the Gapo-cheon. Based on the analysis of flow monitoring data, it can be concluded that 39% of

flow rate in Gapo-cheon is contributed by the groundwater discharge, as baseflow and the construction of tun-

nel can seriously decrease the flow rate in Gapo-cheon.

key words : groundwater-surface water interaction, tunnel, surface water monitoring, various elevations,

baseflow
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Fig. 1. Topography and designed tunnel line in the investigated area : (a) designed tun-
nel line and locations of boreholes, (b) monitoring locations,
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Fig. 2. Static groundwater level along with designed tunnel line (July, 2003).

Table 1. Locations of boreholes and groundwater levels at each of holes around the designed tunnel.

No. of . coordinate elevation ground-
zone hole borehole location(STA) v (ELm) watzrnl)evel
STB-1 0+015.32(7.3m north) 184,886.390 159,665.580 86.57 76.97
starting | STB-2 0+036.36(14.52m south) 184,839.880 159,683.370 96.94 77.92
area | STB-3 0+027.59(11.3m north) 184,888.670 159,680.000 84.77 78275
SIB4 0+085.00(2.28 north) 184,849.870 159,733.930 102.23 7423
STB-5 (0+287.00(10.94m south) 184,831.390 159,935.090 194.78 76.78
STB-6 0+598.05(4.4m south) 184,794.420 160,244,210 156.83 115.55
“:r‘::l STB-7 0+696.00(7.52m south) 184,763.520 160,440,380 14485 89.95
STB-8 (0+952.20(1.7m north) 184,751.180 160,595,770 80.65 74.85
STB-9 1+043.46(10.1m south) 184,702.850 160,681,040 70.31 64.81
STB-10 1+143.24(7 4m south) 184,715.270 160,784,620 60.19 53.29
terminal | STB-11 1+176.29(5.62m south) 184,712.480 160,816,540 56.24 48.14
area |STB-12 1+196.19(12.1m north) 184,702.850 160,681,040 57.20 40.30
STB-13 1+226.25(5.8m south) 184,705.390 160,866,000 47.82 449
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Table 2. Results of in-situ groundwater flowmeter
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Fig. 3 . Schematic profile of the interaction between tunnel-stream-groundwater : (a) general gaining stream, (b)
schematic diagram of the losing stream due to the construction of tunnel.
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Table 3.Schematic statistics of volumetric flow rates (L/sec)

site 2 site 3 sited site 5 site 6
maximum 4737 58.75 1548 8161 84.50
minimum 819 6.07 272 1419 19.86
average 169 16.34 6.34 2702 3815
Sza;jii 661 76 23 967 118

Table 4. Differences of volumetric flow rates between each of monitoring points (baseflow rate, L/sec)

site3-site2 siteb-(site3+sited) site6-sited site6-(site2+sited)
maximum 119 1402 29 2677
minimum -6.37 -1.95 1.36 502
average -0.60 444 11 149
;tea;‘jii 30 283 425 476

Table 5. The ratios of differences between each of flow rates to stream flow rate (%)

site3-site2 siteD-(site3+sited) sitef-sited site6-(site2+sited)
maximum 033 051 043 0.60
minimum 095 0.08 0.02 020
average 011 0.18 0.9 0.39
;z:;zi 027 013 0.06 006
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