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Abstract

This article delves into the challenges of the PX18 empty box disease in the Shanghai Outer Ring
Tunnel, thoroughly analyzing its background and current status. By considering the tunnel'’s struc-
tural characteristics, geological conditions, and traffic loads, the article details the treatment plan
for the PX18 empty box issue. The plan includes key aspects such as crack management, waterproof-
ing, and drainage measures, with a comprehensive evaluation of the technical points, construction
methods, and implementation outcomes of each step. The study concludes that this treatment plan
is both scientifically sound and practical, effectively addressing the PX18 empty box problem in the
Outer Ring Tunnel, enhancing the tunnel’s safety and stability, and providing valuable insights for
similar tunnel engineering issues.
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Figure 1. Plan of the outer ring tunnel
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Figure 2. Longitudinal section of the outer ring tunnel
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Figure 3. Longitudinal section of PX18 empty box
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Figure 4. Plan view of empty box disposal
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Figure 5. Cross section of empty box disposal
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Figure 6. Section of permanent sealing of roof inspection port
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