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Construction and measurement analysis of freezing method for 60 m

level super long connecting passage
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Abstract: In order to comprehensively grasp the freezing temperature field, frost heave and thaw
settlement deformation laws of the 60 m level super long connecting passage., and accumulate
experience for similar projects in the future, the temperature and deformation measurement
research was conducted on the freezing method construction process of the 66 m super long
connecting passage between Ziyang station and Wuliting station on Fuzhou metro line 2. The
construction process, freezing temperature, and formation deformation law of the super long

connecting passage were analyzed through actual measurement, and the characteristics that were
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different from conventional connecting passages were summarized. The results show that
compared with conventional connecting passages, super long connecting passages require a series
of optimizations and improvements in terms of structural design, freezing scheme, construction
technology, and other aspects to ensure the smooth completion of freezing construction while also
considering economic efficiency. During the freezing and cooling process, the development rate of
freezing inward is 1. 75 times that of outward development. There is a difference in the law
between the measurement points at the oblique freezing pipe and the conventional connecting
passage in the silt and sand layer. The temperature of the measuring point in the overlapping area
of the frozen tube is lower than that in the non overlapping area. Due to the larger volume of
frozen soil, the surface uplift and settlement are larger compared to conventional connecting
passage, and the impact range is wider. The smaller the distance between the measuring points
on the same section and the centerline of the tunnel, the greater the displacement. When the
measuring point exceeds the centerline of the tunnel by 20 m, the amount of frost heave and thaw
settlement is relatively small. The frost heave and thawing settlement of point D5-4 at the
centerline are 2. 8 times and 2. 3 times that of point D5-1 at a distance of 20 m from the
centerline. The maximum frost heave and thaw settlement of each section occurs at the centerline
of the tunnel and is distributed along the centerline of the connecting passage. Due to the large
volume of frozen soil at the end section of the connecting channel, its frost heave and thawing
settlement are 1. 6 times and 1. 7 times that of the centerline, which is different with conventional
connecting passage.

Key words: super long connecting passage; freezing method; temperature field; frost heave; thaw

settlement; measurement analysis
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