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Construction Technology of Shield Tunnels with Open Top Entry for Comprehensive Pipe Gallery

LIU Yaoxuan
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Abstract: The comprehensive pipe gallery project of Lucheng West Road (from the north side of Qinzheng West Street to Yudaihe
Street) is located below Lucheng West Road, running north-south, with a total length of 710m, all constructed using the open cut
method. The construction range of the open cut top entry section is 121m long, and the top push section is 40 meters long. In order to
ensure that the construction of the pipeline gallery has minimal impact on the structure of the operating line, a construction plan of
open top entry and top crossing has been adopted through various methods. The minimum vertical clearance between the top section
pipe gallery structure and the section of Line 6 is 3.38m. The Beijing Metro Line 6 runs east-west and was opened at the end of 2014.
The section it passes through is constructed using shield tunneling method. The construction site is located in an area prone to ground
subsidence, and the uneven settlement and secondary geological disasters caused by construction disturbances during the construction
process pose certain risks to the construction and operation of the project. Through the practice of the Lucheng West Road
comprehensive pipe gallery project in the Beijing sub center, this paper summarizes the technical measures for the open top entry of
the comprehensive pipe gallery into the shield tunnel, mainly including: (1) Using sleeve valve tube deep hole grouting to reinforce the
soil below the bottom plate, and high-pressure rotary jet grouting to reinforce the soil on both sides of the box culvert; (2) Install
insulation gauge tie rods, anti detachment guard rails, and other protective measures within the tunnel protection section; (3) Adopting
a balanced weight approach and strictly implementing the principle of "unloading one and supplementing one" for weight distribution;
(4) Strengthen construction monitoring of the foundation pit enclosure structure, back beam, jacking process, and existing shield tunnel,
and dynamically adjust according to the monitoring results. The open top section of the Lucheng West Road pipe gallery took 8 days to
complete construction, and the vertical deformation of the left and right lines of the existing shield tunnel is much smaller than the
control value. The series of technical measures adopted during the jacking process ensure the accuracy of the open top construction of
the pipe gallery and effectively control the deformation of the existing structure.
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