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Design study of steel pipe concrete column in reverse excavation method for subway
underground cover
Peifeng Nie
China Electric Power Construction Municipal Construction Group Co., Ltd.

[Abstract] During subway construction, the cover—excavate—invert method has become the preferred choice
for underground projects in urban core areas due to its minimal disruption to surface traffic and high
construction efficiency. This study focuses on a two—level single—column double—span island station with a
total length of 238.7m, standard section width of 21.1m, excavation depth of 17.15~20.05m, top slab cover
thickness of 1.34 ~ 3.82m, auxiliary structures including 3 entrances, 1 safety exit, and 3 ventilation shafts. Both
ends utilize shield tunneling reception systems, supported by a composite structure of interlocking piles
(®1000/®1200) and diaphragm walls (800/1000mm). Steel tube concrete columns, serving as the primary
vertical load—bearing components of this cover—excavate—invert structure, directly determine the project's
safety and long—term stability. By analyzing engineering characteristics and structural mechanics advantages, this
paper systematically examines design priorities and technical challenges, identifies existing issues, and proposes
strategies from three perspectives: material selection, structural optimization, and construction coordination. The
findings provide theoretical references and practical guidance for similar projects.
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