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Abstract: The construction of the tunnel caused changes in the groundwater flow field, which seriously affected the process of
regional water migration. Taking the karst trough of Zhongliang Mountain in Chongqing as an example, we collected precipitation,
soil water, groundwater and tunnel drainage from April 2017 to April 2019. This study used stable hydrogen and oxygen isotopes
to analyze the soil water and groundwater migration processes in the tunnel-affected zone and non-tunnel -affected zone, and
explored the impact of tunnel construction on it. The results showed that the change of 3°H and 8O of soil water in the tunnel-
affected area was greater than that of the tunnel-affected area, and the change of groundwater °H and 6"°O was more stable than
that of the non-tunnel-affected area. Compared with the soil water and groundwater in the non-tunnel-affected area, the 8°H and

3O of the shallow soil water in the tunnel-affected area were heavier in summer, the 8°H and 8O of deep soil were heavier in
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autumn, the 8°H and 8O of shallow karst spring water were basically heavier in all seasons, and the underground river water was
8°H and 8"0 tends to be heavier in winter, and the 8°H and 8O of water bodies in other seasons were basically lighter. The
difference of meantransit time and young water fraction between the tunnel - affected zone and the non -tunnel - affected zone
gradually decreased from soil water to groundwater. The meantransit time of soil water in the tunnel-affected area was 25.4 days
shorter than that in the non-tunnel-affected area, the young water fraction was 13.5% higher, the meantransit time of groundwater
was 16.1 days less, and the young water fraction was 3.4% higher. To sum up, the tunnel construction accelerated the water

movement speed in the tunnel-affected zone to a certain extent, resulting in the reduction of retained water in the soil layer and the

weakening of water mixing.

Key words: stable hydrogen and oxygen isotopes; water movement; tunnel construction; Karst trough valley; hydrogeology.
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Fig.1

Study area and sampling points distribution
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Table 1 Basic situation of three tunnels in Longfeng karst trough valley

% 38 4 5 % i 4 ik 3 FF 47 9] % 3 < JEE (m) % 38 A</ P9 V4R (m) W& 7R /P HEAK B (L/S)
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Fig.2 The seasonal variation characteristics of precipitation, temperature and 8"°O and 8°H of atmospheric precipitation
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Fig.3 Linear characteristics of 8"*O-8D of each water body
in the valley area of a typical karst trough in Zhongli-

ang Mountain
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Table 2 8°H and 8O values of soil waters, groundwater and tunnel drainages in a typical karst area of Zhongliang Mountain

[ERDA S 18- A1 Zm R T KA (%) Fe/IME(%o) SEE (%) EZE (%) ZERFREL
-~ 2£0~20 cm —4.50 —12.55 —8.35 2.58 —0.31
A+ 3K
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550 TGW1 —4.82 —9.02 —7.10 1.21 —0.17
) % 38 7K TGW2-G75 —2.63 —8.90 —7.01 1.45 —0.21
TGW3-G5001 —5.09 —10.67 —7.65 1.38 —0.18
- 4#0~20 cm —4.91 —11.19 —17.65 1.92 —0.25
+ 1K
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s Ho R
G2 —28.50 —55.80 —44.68 5.23 —0.12
21 TGW1 —37.81 —59.90 —47.18 3.71 —0.08
ok 3 HE 7K TGW2-G75 —38.49 —50.23 —46.48 2.69 —0.06
TGW3-G5001 —38.98 —50.59 —46.59 2.95 —0.06
-~ 4#0~20 cm —24.65 —79.10 —49.60 16.51 —0.33
A HEK
. 4#20~40 cm —26.19 —70.23 —44.49 15.26 —0.34
WRIZA R E2 —25.29 —72.35 —44.73 11.15 —0.25
R UG —20.24 —51.37 —39.50 6.59 —0.17
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