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A study on hydraulic back analysis for an urban tunnel site and
stability analysis based on hydro-mechanical coupling analysis

Inn-Joon Park, Myung-Gyu Song, Hyu-Soung Shin, Yong-Su Park

Abstract Excessive amount of groundwater flowed into tunnel, while constructing Incheon international airport railway.
Tunnel passes under subway line no. 2 with only 1.76 m below. To protect the existing structure, TRcM excavation
method was applied. As station and construction shaft are already constructed, which are located back and forth of
TRcM section, 86.4 ton per day of groundwater inflow is against expectation. To identify mechanism of excessive water
inflow, hydraulic back analyses were performed. Then, hydro-mechanical coupled analysis were also performed with
the hydrogeologic parameters identified, whose results are investigated for checking the stability of adjacent structures
to the tunnel under construction. And a number of mechanical analyses were also performed to check the hydro-
mechanical coupling effect. The result from the mechanical analysis shows that subsidence and tunnel ceiling displacement
will be 0.85 mm and 1.32 mm. The result of hydro-mechanical couple analysis shows that subsidence and maximum
tunnel ceiling displacement will be 1.2 mm and 1.72 mm. Additional displacements caused by groundwater drawdown
were identified, however, displacement is minute.

Keywords: Back analysis, hydro-mechanical couple, TRcM, groundwater inflow
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