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Study on Protection Scheme of Shield Tunnel Passing through Railway Bridge

Pile at a Short Distance
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Abstract: A shield tunnel of Zhengzhou Metro passes through the existing pile foundations of railway bridge at ultra close distance.
Due to the limitation of ground space and clear distance between tunnel and bridge pile, conventional protection measures such as
isolation pile cannot be adopted.In this paper, three protection measures are put forward, which are “soil grouting reinforcement
within the scope of shield passing”, “bridge cap reinforcement” and “grouting + bridge cap reinforcement”. By means of
numerical simulation, the deformation law of bridge piles under different protection measures was analyzed. The results show that
the maximum settlement of the bridge deck can be reduced by about 45% by adopting the measures of “grouting -+ bridge cap
reinforcement” , besides, the uneven settlement of bridge deck in transverse direction and horizontal displacement of bridge pile can
be significantly reduced.
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Fig.2 Plan (a) and section (b) of the positional relationship between the section tunnel and the Longhai railway
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Fig.3 Plan (a) and section (b) of grouting reinforcement for sleeve valve pipe
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Fig.4 Schematic diagram of the connecting beam construction on the south side of the cap
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Fig.9 Bridge deck settlement displacement curve (a) and ground settlement displacement curve (b)
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Fig.10 Transverse bridge settlement displacement curve (a) and settlement displacement cloud map (b) of bridge deck
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