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Abstract: For safeguarding metro structures adjacent to excavation, much attention has been paid to passive control measures,
such as strengthening support system of excavation and optimization of excavation scheme. The passive control measures are
not timely and active to alleviate tunnel responses during the construction process of excavation, and increase the cost and
construction period of excavation. Based on a large excavation adjacent to a metro line, the development of horizontal
deformation of metro structures during the construction process is analyzed, and field tests and application of grouting to active
control of the horizontal deformation of soils and of tunnels are conducted. Furthermore, several control measures are compared
and evaluated through numerical simulation, and the optimization of grouting scheme is also studied. The engineering case and
numerical results reveal the great limitation of passive control measures, such as staged construction, zoned construction and
strengthening support system, and effectiveness and economical efficiency of timely grouting to actively control tunnel
deformation. In terms of grouting scheme, the grouting scheme of “close, more grouting holes, small grout volume, from far to
near” is superior to the scheme of “far, less grouting holes, large grout volume, from near to far” in the case of multiple rows of
grouting holes. As the active grouting technology has the advantages of low cost, short construction period and timely
controlling tunnel deformation, it is obviously superior to passive control measures such as zoned and staged construction when
the condition is appropriate.
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/m  /(kN'm~) /kPa /(° ) /MPa /MPa /MPa /MPa /10
1 HAL 4.80 18.20 089 — — 1240 16.10 438 438 2628 0.2 70.96 0.20 0.8
6-4  RREEL 1135 19.46 2991 0.84 129 0.89 9.54 2859 531 578 5339 02 144.15 0.20 0.8
81 MFL  7.05 19.78 2511 0.71 13.5 0.51 1395 2566 721 5.05 36.77 0.2 99.28 020 0.8
9-1 KMEFL 1510 19.83 2697 0.75 134 0.64 21.45 21.60 3.10 6.00 38.01 02 102.63 0.20 0.8
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12-1 ML 550 19.65 26.80 0.76 15.1 0.48 25.61 2652 578 578 4345 02 117.30 0.20 0.8
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