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Research on Monitoring Technology of Large Cross-Section Freezing

Underground Excavation for Jiangpu Road Station in Metro Line 18

LIN Xiangyu, CHEN lJiao
[Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China]

Abstract: Jiangpu Road Station in Shanghai Metro Line 18 is constructed by using the freezing method combined with
high-pressure rotary jet grouting reinforcement (metro jet system, MIJS), pipe shed, full-section grouting of the
excavation face and mine underground excavation technology. This project is divided into two sections for underground
excavation, which has the technical characteristics of ultra-large section (the length at the south side of the underground
excavation section is 15.899 m long x 23.0 m wide x 12.4 m high, and at the north side is 10.101 m long x 22.8 m wide
13.7 m high), ultra-shallow soil cover (about 2.476 m on the roof), and complex environment. By real-time monitoring
of key parameters such as surface subsidence, deformation of retaining structures, soil temperature field and pipeline
deformation of Jiangpu Road Station, a large amount of monitoring data has been obtained. The research results show
that during the MJS reinforcement stage in the construction of the south shaft, the average daily variation of the surface
at the monitoring point is 0.8mm, and during the freezing stage, is 1.2 mm. During the construction of the north shaft,
the average daily change of the surface is 1.1 ~1.3 mm, and the uplift rate doubles after the third stage of freezing. After
28 days of freezing, the soil temperature is stabilized below -10 °C, and the frozen wall thickness reaches 905 mm. The
maximum differential settlement of the $500 and ¢$300 gas pipelines reach 142.5 mm and 133.2 mm, respectively,
which are effectively controlled through engineering measures. This project is the first integral freezing underground
excavation project of large-section ultra-shallow embedded metro station in China, which has successfully achieved the
"zero" removal of underground pipelines and "zero" interference of busy traffic in the central area of the city, marking
that the large-section freezing underground excavation construction technology in complex environments has reached the
international advanced level in China.

Keywords: metro construction; large cross-section; freezing method; underground excavation technology; monitoring

data analysis; metro jet system (MJS) reinforcement
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