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Abstract

By the end of 2023, the operational mileage of China’s rail transit system has surpassed 11,232 km.
With the integration of mainline railways, intercity railways, suburban railways, and urban transit
networks, the demand for efficient and convenient multi-layered transportation hub reconstruction
and expansion has become urgent. However, hub reconstruction often faces challenges, such as the
proximity to sensitive structures, difficulty in reinforcing complex water-rich geological formations,
and the complexity of construction and demolition sequences within the hub. These challenges limit
the feasibility of traditional construction methods and constrain the redevelopment of multi-layered
transportation hubs. This paper addresses three technical challenges encountered in the reconstruc-
tion of existing hubs: repeated geological disturbances, structural deformation coordination, and
complex multi-dimensional force system conversion. It summarizes three innovative technologies:
refined active control, complex spatial force system conversion and compensation, and automatic
servo systems with intelligent monitoring. As big data and machine learning algorithms continue to
evolve, there is a need to incorporate more information-based, intelligent, digital, and automated de-
velopments into the construction of multi-layered transportation hub projects.
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Figure 1. Ground reinforcement grouting technology
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Figure 2. Layout plan of anti-floating slab and uplift piles
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Figure 3. Sectional view of pile foundation underpinning
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Figure 4. Construction of pre-supporting structure for subway station
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Figure 5. Cross-sectional diagram of Green Island Lake Station reconstruction project
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Figure 6. Station pilot tunnel layout
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