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An analysis of the genesis and engineering influence of geothermal
water in the Kangding tunnel site of the Sichuan-Tibet Railway
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Abstract: The Kangding tunnel of the Sichuan-Tibet Railway crosses the Xianshuihe Fault Zone where
geothermal abnormity occurs and is harmful for railway construction. This paper analyzes the genetic mechanism
of geothermal waters through the integration of field survey, hydrochemical analysis and D-O isotopic
experiments. The results show that HCO5-Cl—Na and HCO;—Na types are the main hydrochemical types of hot
springs in the Kangding tunnel area, which exists in the Zheduotang, Kangding and Zhonggu geothermal areas.
Geothermal waters are immature and the reservoir temperature ranges from 104 °C to 172 °C. Deep initial
geothermal waters display the reservoir temperature of 186—250 °C and are mixed by 56%—81% of cold water.
Hydrogen and oxygen isotopes show that the recharge elevation of the geothermal water ranges from 3 768 m to
4 926 m. In the study area, geothermal waters are recharged by water source at high elevation. The main fault is

the structure of thermal conductivity, and secondary faults and fracture zones are the channel of water migration.
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Geothermal waters arise and expose as hot springs on the land surface. Simulated geothermal field of 100 m has

the temperatures of 35.4-95.1 °C. Relatively low-temperature channel may be existed among three geothermal

areas. High-temperature geohazard induced by geothermal water should be focused in the Kangding area during

tunnel construction.

Keywords: geothermal water; hydrogeochemistry; genetic model; engineering effect; Kangding tunnel area
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Fig.3 Piper diagrams for the water samples
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Table 1 Hydrochemical and isotopic constituents of the water samples in the study area
e EA K Na" ca™ Mg™ cr so; HCO3y  gio
G IR (A . BT 50/%
Amg-L ")
DI AR 1 10024 400 340.0 4.0 0.6 223.4 25.1 5309 101.0 -1.5
D2 VHE TR SR 14308  55.0 400.0 40.1 14.6 2943 758  720.0 178.3 0.6
D3 YBSENE 1649.6  56.0 550.0 12.0 29.2 260.6 0.1 1019.0 93.5 7.7
D4 UL RIS 1949.7  75.0 650.0 7.0 73 340.4 46.4 13043 95.5 -1.8
D5 SRR 11265 300 330.0 41.1 12.2 157.4 1824  579.7 822 -0.2
D6 THEMRERAER 11471 120 74.0 320.6 30.4 46.1 11.5 12814 93.1 -2.5
D7 REK UKk 10093  30.0 270.0 71.1 16.4 64.9 65  897.0 965 -0.3
D8 A PUKIE2 13158 320 340.0 80.2 13.4 83.3 50 11288 1145 -1.1
D9 NZTED 12975 380 390.0 98.2 20.7 99.3 100 12814 962 0.2
D10 WHi %2 12220  36.0 370.0 90.2 21.3 85.1 29 13058 852 2.0
D11 AR 8054  31.0 280.0 95 9.1 58.5 89 7627 815 42
DI2 LN 11320 340 290.0 45.1 7.9 76.2 8.6 9153 104.5 -43
D13 e 388.9 2.1 140.0 9.0 0.6 8.9 87 3722 520 -1.3
D14 Bk ?ﬁ%lljﬁtGOm 156.4 0.2 1.9 106.8 8.4 0.7 104 1717 - -1.9
D15 T3 3299 26 4.4 732 238 0.7 88.7 2368 — -1.8
D16 iz i+ 13.0 0.1 1.4 9.8 0.5 0.5 0.7 142 - -0.2
HiFIK s
D17 IIZAEVI 127.2 1.4 8.6 312 72 1.8 133 1243 103 -1.6
s IR (A REE/C pH A ARERRC S ikﬁﬁﬁ& ; 6"°0/%o 5D/%o ODFMA I /m
WHAPIK KR/ C BKIBE L
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D5 ROV E] 64 6.5 HCO;3 Cl—Na 127 228 080 —149 -116.2 4122
D6 MRS SRR 48 7.4 HCO;—Na 133 - - -156 -107.7 3768
D7 IK P HUKIEL 40 6.9 HCO;—Na 135 250 081 —156 -1159 4109
D8 oK YE2 47 6.7 HCO;—Na 145 240 076  —159 -119.3 4251
D9 WS 1 62 6.8 HCO;—Na 135 - - -16.7 —125.9 4524
D10 WHLS2 45 7.1 HCO;—Na 128 208 0.74 -17.0 -128.7 4641
D11 K1 50 6.9 HCO;—Na 126 - - -16.4 —124.1 4450
DI2 PR K2 37 7.0 HCO;—Na 140 - - -163  —120.5 4300
D13 2 46 7.8 HCO;—Na 104 190 081 -153 -1138 4022
Dl4 Bk ?%‘*R%Ejmo m 38 7.8 HCO;—Ca - - - - - -
D15 R 12 7.8 HCO;—Ca - - - - - -
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