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Technology of double-confined water treatment of metro interchange station
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Abstract: The subway of Line 10 at Liyang Road has an interchange station with the opening subway of Line 4 at Hailun Road.
The site is underlain by several different sandy-silt layers and double-confined water layers, and the double-confined water gets
together at the south side of the interchange station, which causes a lot of technical problems, such as pit excavation,
environmental impact and protection of the safe operation of Line 4. For this project, the characteristics of different
ground-water treatment methods are analyzed, and the horizontal sealing technology is proposed. The location and thickness of
the horizontal sealing layer are analyzed and their effects on pit deformation and its surroundings are studied through theoretical
analysis and three-dimensional finite element simulation, and the optimization of the horizontal sealing measure is carried out.
The feasibility is proved by means of the monitoring results during excavation, and the results are useful to similar projects.
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Fig. 1 Layout of interchange station
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Fig. 2 Geological profile of site
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Table 1 Main physical and mechanical indexes of soils

HZ b4k +Z2EE FAK O LR MBRR R g;gg R EEM fbmE BERH
T /m RI% th EieR G =54 IMPa /kPa 1°) HEH /(10°ems?)
®, AIL#EL 1.60~3.00 — — — — — — — — —
®, WEHmt  9.60~13.70 32.2 0.90 — — 9.85 6.0 28.5 — 21.700
@ P+ 1.00~4.90 483 136 213 117 217 140 11.0 0.42 0.078
®), i+ 0.70~13.80 36.7 1.07 172 0.90 396 170 16.0 0.56 0.036
®, WKLt 0.00~21.50 345  1.00 — — 8.27 5.0 27.0 0.47 29.000
®;  ¥FiEit+  0.00~11.20 34.1 098 157 084 3.56 17.0 16.5 0.38 0.702
®, kBEHEL 0.00~2.50 24.7 077 156  0.40 5.49 17.0 20.5 0.45 —
® i+ 0.00~4.80 236 070 176  0.33 6.28  36.0 16.0 — —
@ Wkt 0.00~8.70 28.5 0.80 — — 11.90 4.0 32.0 — 45.700
@, Hramu 6.80~11.70 276 082 — — 12.75 3.0 33.0 — 47.600
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Fig. 3 Layout of southern-end pit
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Table 2 Calculated results of improved depth
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Table 3 Construction order of pit for subway station
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Table 4 Calculated results of improved depth by using horizontal
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e P /m J1/kPa /kPa ERH
1 3.0 122.0 175.0 0.98
11 4.0 110.0 156.2 1.09
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v 6.0 76.0 123.5 1.58
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Fig. 5 Layout of optimization program
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Fig. 6 Curves of surface settlement outside pit
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Fig. 7 Curves of horizontal displacement of pit wall
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Fig. 8 Distribution of plastic points at top of rotating pile
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Fig. 9 Curves of horizontal displacement of diaphragm wall
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