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Research Team of Deep Soil Mechanical Property and Its Interaction with Underground

Engineering Structures

The physical and mechanical properties of deep soil medium and its coupling with underground engineering structures are the
fundamental and cutting-edge subject of reliable construction and stable operation of deep underground engineering.

At present, this team has 80 staff, including one specially-appointed professor of “Cheung Kong Scholars Program”, 5 professors, 10
associate professors and 5 lecturers. There are 6 staff working as post-doctoral research fellow, 17 doctoral students and 36 master students.

The main research directions of the team are: physical properties, genesis, mineral composition, micro-fine-mesoscopic structure
characteristics and macroscopic mechanical properties of deep soil, freezing process of deep soil, mechanism of frost heaving and thaw
collapsing, theoretical model of ice condensation and frost heave, interaction mechanism of frost heave and structures, fine design and
stability theory of frozen wall, stability theory of ever-frozen structure foundation, the geometric, physical and mechanical characteristics
of the interface layer of deep soil medium and engineering structure, the theoretical model of the interface layer, soil arch effect of deep
soil mass and the structure load theory of underground engineering, characteristics of mass transfer and heat transfer in deep rock and
engineering thermal effect, intelligent monitoring method and technology of shaft and underground engineering structure and special soil
engineering characteristics and induced engineering diseases.

The expected research goal of the team is to master the basic physics, thermal physics and mechanical properties of special soil
medium such as deep soil and frozen soil, as well as the interaction mechanism with engineering, to establish the frost heave theory of
frozen soil mass, the theory of interfacial layer of medium and structure, and the structure load theory of underground engineering, to
develop methods and techniques such as the control of frost heave and submerge deformation of frozen soil, reliable design of frozen shaft
wall, intelligent monitoring of underground engineering structure, and reliability analysis of underground engineering.
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Latest Research Progress and Application Direction of the Team:
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(Thermal) Physical and mechanical properties of deep rock (frozen) soil
2. FRLIRRIBICIR B SR ARGV
Theoretical model for frost heaving and frost heaving control mechanism
3. BIEE R/ NEDESRIR M
Simulation of lunar soil and its mechanical characteristics in low-gravity vacuum environment
4 RKRIZHHERIRKBIBIC SEA
Key theories and technologies for shaft construction in deep vertical shaft
5. it N TI2G5 M A2 B RERRANFE AR
Intelligent perception technology of structural deformation of underground engineering
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