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Integrated Assembly Construction of Upper-Level Lane Slabs for Ultra-
Large-Diameter Shield Tunnels Under Conditions of Sharp Curves and Steep
Longitudinal Slopes
Qiang Xiao
Shanghai Huangpu River Cross—River Facilities Investment, Construction and Development Co., Ltd. Shanghai 200002

Abstract : The shield tunnel with an outer diameter of ¢ 15.56 m for Bid 2 of the New Caobao Road Expressway
Project in Shanghai features construction difficulties including a sharp curve with a radius of 500 m, a
maximum longitudinal gradient of 5%, and limited internal clearance height. The conventional overhead
travelling crane hoisting assembly method cannot meet the requirements in terms of safety, efficiency
and assembly accuracy. Based on this project, the integrated jacking-rotating assembly technology
adopting DCY 100 transporter was developed and applied via optimizing construction organization
design. By adopting a longitudinal flow construction rhythm with a 500-ring lag, a full-scale 1:1 test
section at Chentai Road was carried out for verification. Combined with refined control technology
for slab—column joints, the spatial fitting challenge of heavy—-duty and large—span prefabricated lane
slabs in sharp curve sections was successfully addressed. Field application results show that this
technology reduces the assembly time of a single lane slab from 60 min by the conventional method to
less than 15 min, controls the alignment deviation within +3 mm, and cuts the number of operators by
50%. It realizes safe, efficient and millimeter—level precision construction of internal tunnel structures,
and provides replicable experience for similar subsequent projects.

Keywords : single-tube double-deck tunnel; prefabricated assembly; lane slab; flow construction
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