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Abstract

This book is based on Project 5 topic 4 of the key technology belongs to the Hong Kong-Zhuhai-Macao Bridge ( HK-
ZH-M) Cross-sea Cluster Project construction of the National Science and the Technology Support Program, and takes
the construction and operation of the long Hong Kong-Zhuhai-Macao submarine immersed tunnel as the engineering
background. Firstly, this book systematically discussed the research methods, conclusions and the engineering
applications of the key technologies for the immersed tunnel disaster prevention and mitigation for the first time.
Secondly, this book introduced the situation of two large test platforms: 1:1 full-scale immersed tube experimental
tunnel and high-temperature combustion of pipe joint structure. Both of the structures are developed to ensure the
structural safety and operation safety. And it also introduced the comprehensive experiment methods for the vehicle
burning, smoke exhausting, people escaping, fire control and rescue within the immersed tube tunnel. Thirdly, the
temperature field, damage range, bearing capacity and other refractory design parameters of tubular joints were
analyzed. The diffusion characteristics of the temperature field and the smoke field in the cavity with different heat
release rates, mechanical behavior of pipe joints with segments or joints under thermo-mechanical coupling conditions
were also analyzed in this book. What’ s more, the safe location of the equipment which is under the high temperature
in the tunnel, the time of the people escaping from the thick smoke and the methods of controlling the lateral
centralized smoke exhausting are obtained. Lastly, the intelligent infrared monitoring technology for water leakage of
immersed tube tunnel joints is also introduced.

By researching on the key technologies of disaster prevention and mitigation, this book determined the disaster
prevention standards of Hong Kong-Zhuhai-Macao immersed tube tunnel with reasonable test plans and correct
research conclusions, and achieves the purpose of improving tunnel disaster prevention and mitigation efficiency and
reducing operational disaster losses. It’ s worth referencing and being regarded as the guidance for the study of
disaster prevention and reduction of immersed tube tunnel.

This book is not only a basic book for transportation engineering, civil engineering, disaster prevention and mitigation
engineering, but also a professional book for tunnels, underground engineering, safety engineering, etc. It can be used by
relevant professional design engineers, operation managers and researchers for high-level reference. Relevant professional
teachers of colleges and universities are engaged in teaching work and graduate students engaged in research activities.
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