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Research on In-situ Demolition and Expansion Construction Technology for Existing Tunnels
with Large Cross Sections in Complex Environments
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Abstract: With the rapid growth of Chinese economic development, the traffic capacity requirements for traffic tunnels are also
increasing, and at the same time, there are higher requirements for tunnel reconstruction and expansion technology. Bidirectional four
lane or even bidirectional six lane highway tunnels can no longer meet the large traffic demand in economically developed areas, so it
is urgent to build highway tunnels into bidirectional eight lane tunnels to meet development needs. There are two main forms of tunnel
expansion: the addition of small spacing tunnels and in-situ expansion. The addition of small spacing tunnels is carried out near the
original tunnel, and in-situ expansion is carried out on the basis of the original tunnel. Expansion is achieved by expanding or
renovating the existing tunnel space, which changes the structure of the original tunnel. Based on the important position of the
Zhongkai Expressway project in the Guangdong Hong Kong Macao Greater Bay Area, combined with regional development, land
conservation, and short-term and long-term traffic organization management needs, the reconstruction and expansion construction of
the double track six lane tunnel under construction is carried out. Through comprehensive analysis, the in-situ single side excavation
method is adopted for construction. The geological conditions of this project are complex, the technical difficulty is high, and the
construction risk is high. Moreover, there is currently no experience in dismantling and expanding similar large cross-section tunnels in
China. Therefore, the main technical methods for in-situ excavation construction in existing tunnels have been summarized through
implementation, providing reference for similar engineering construction in the future.
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