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Abstract: Construction of the Sichuan-Tibet Railway may face significant geological safety risks of water inrush
and mud inrush in the plateau tectonic karst region. It is of great scientific and practical significance to carry out
research on the evolution regularity of the plateau tectonic karst and the relevant karst groundwater circulation
mode for the early prediction and identification of the water inrush and mud inrush disaster in the railway tunnel to
be built. Based on the field survey and published literatures, this paper makes an in-depth analysis and draws some

conclusions. The tectonic karst development shows obvious sequence characteristics and elevation zonation. The
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first level to fourth level karst development areas were formed before Miocene, late Miocene to Pliocene, Pliocene
and Pliocene to Pleistocene, and occur in the elevation range of 4 900—5 300 m, 4 000—4 300 m, 3 700—3 800 m
and 2900-3 200 m, respectively. Active faults obviously control the distribution and enrichment of karst
groundwater. Since the late Pleistocene, active faults have connected different karst areas and formed unique
storage conditions for the tectonic karst groundwater in the plateau region. Karst groundwater system can be
divided into high recharge area, remote pipeline flow area and concentrated discharge area. The high recharge area
occurs in the first-level karst evaluation area, and the third-level and fourth-level are the concentrated discharge
area which generally contain the outcropping springs with a discharge of more than 100 L/s. The groundwater
system is appropriately divided into shallow and deep groundwater flow system. Karst springs are mainly supplied
by ice and snow melting water, and exhibits the dynamic characteristics of the high water pressure, long flow path
and deep water groundwater circulation. High CO, saturation concentration of the melting water and the salt effect
of sulfate promote the formation of high TDS sulfuric acid karst groundwater of low temperature.

Keywords: Sichuan-Tibet Railway; tectonic karst; evolution regularity; groundwater; water circulation model
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Fig.1 Location map of the study area
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Fig.2 Hydrogeological sketch map of the Genie Mountain
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Table 1 Chemical compositions and hydrogen and oxygen isotope content of the water samples in the study area
IRACZEL A F i/ (mg L)
R FEIER N N o o . — -
TDS K Na Ca Mg Cl SOy HCO;3
- 1255 2.40 14.54 271.10 58.9 4.89 754.00 215.40
2051 3.45 35.10 422.10 95.05 5.59 1360.00 263.20
159.1 0.45 1.77 48.61 470 1.75 14.36 155.40
25 B 2562 0.63 5.59 586.20 100.10 2.10 1752.00 203.80
286.5 0.66 3.98 57.95 22.01 1.75 102.30 178.70
107.40 ~232.70  1.04~237 3.95~1330 19.33~52.81  4.23~30.08 1.05~1.75 431~2471 110.60 ~ 256.60
ok 121,70 ~273.50  0.67~120 3.71~6.11  20.77~61.44 9.67~1585 140~175  23.02~107.10  95.71 ~ 155.40
- 1002 18.38 119.60 208.30 26.93 8.73 76.83 476.20
1015.72 15.40 274.00 2.15 0.15 40.66 48.96 993.60
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