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Characteristics of confined water aquifer in Tiaoxi ancient channel area

ZHAO Shi-hao, YE Xiang-qian
(Hangzhou Geotechnical Engineering and Surveying Research Institute with Limited Liability, Hangzhou 310012, Zhejiang, China)

Abstract: The Hangzhou Airport Rail Express is the first rail express in Hangzhou that traverses the central area of
Hangzhou, connecting Hangzhou West Railway Station, Hangzhou East Railway Station, and Xiaoshan International
Airport, and other prominent transportation hubs in Hangzhou. The line originates from Tiaoxi Station located in the
western Yuhang District, passes through Yuhang District, Xihu District, Gongshu District, Shangcheng District, Xiaoshan
District, Qiantang District, and terminates at Yongsheng Road Station in the eastern Qiantang District. The total length of
the line is about 59.1 km, with 15 stations, and the maximum designed running speed of the main line is 120 km/h. The
preliminary research work began in 2017, construction began in September 2019, and the entire line was opened for trial
operation on September 22, 2022. This work combines the findings of the engineering survey conducted from Canggian
Depot to Xixi Wetland Station and Xiwen Air Shaft 3 of the Hangzhou Airport Rail Express Project. It examines the
occurrence characteristics, recharge and discharge methods, and dynamic change characteristics of confined water in the
ancient Tiaoxi River. Additionally, it analyzes the water level change pattern within this area, determines the
hydrogeological parameters of the confined aquifer, predicts the trend of confined water changes, and offers valuable
references for the design and construction of similar projects in the ancient Tiaoxi River area located in the western part of
Hangzhou.

Key words: rail express; Tiaoxi River; ancient river road; confined water; pumping test; characteristic study
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Fig. 1 Schematic diagram of Dongtiaoxi diversion since
Pleistocene
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Fig. 2 Schematic diagram of the proposed project trend and
research scope of the confined water aquifer of the
ancient Tiaoxi River
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Fig. 3 Geological profile and confined water level line of Tiaoxi ancient river area
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Table 1 Distribution of confined water aquifer in Tiaoxi ancient river
i @ @
) JE T i /m EUH/m  FEEm  EHEFm EUUER/m 2 /m
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1~8 —25.3~-23.72 28.70~30.10 2~10
0~7 —28.61~-26.72 31.10~33.80 2~12
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Table 2 List of pore confined water level in Xiangfu bridge m
Hh U
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
X Ay
¥ e -1605 -18.19 -13.26 -13.22 -10.60 -13.70 692 -9.75 -1505 -14.90 -11.38 -7.06
% OFERIL —26.71 -27.83 —2857 -27.06 —28.79 -29.88 -27.94 —27.02 -27.65 -26.45 -23.21 -1555
BF o 4T 2210 —23.65 -20.70 -19.92 -18.85 -22.84 -19.58 -19.66 -20.69 -19.42 -17.51 -12.25
FT 3 EEREEREKKLIUIER
Table 3 Observation of confined water level in Tiaoxi ancient river
T X ML L3 1) FLOEEm FKAE IR /m JKAL T AR /m
BT B N B 2R CG041 2019.7 2.73 0.92 1.81
HE CG1 2019.7 3.45 1.63 1.82
HHLX A CG97 2019.7 4.25 1.85 2.40
4.63 -0.36
o] L L B 3 763 2019.4 4.27
4.44 -0.17
VIR CKZz5 2019.4 341 4.48 -1.07
o ‘ JD6 2019.8 4.05 6.18 -2.13
FESCIX [A] R H: 3 X (]
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Fig. 4 Changes of confined water level in Tiaoxi ancient river
area from 1969 to 2019
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Fig. 6 Example diagram of on-site confined water
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pumping test results
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Table 4 Results of confined water pumping test of Tiaoxi ancient river
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Table 5 Estimation results of anti-surge stability of foundation pit at each construction site
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