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Over the years, rheological mechanics have been frequently used to account for the time dependent 
phenomena involved in engineering practices such as dams, slopes, tunnels, and underground cavities. 
Engineering practices and research show that in most cases, the occurrence of the failure or instability 
of rock mass is not at the completion of the excavation; instead, it occurs after the excavation when 
the adjustment of stress and deformation of the rock mass has been sustained for a period of time. 
Therefore, a clear understanding of the rheological behaviour of rock mass is essential to ensure the 
stability of the relevant engineering and to optimize the design and construction schemes. 
 
Since the pioneering creep tests by Griggs (1939) on soft rocks such as limestone, shale, and siltstone, 
significant advances have been made in this field. Many apparatuses have been devised to investigate 
the rheological behaviour of rock mass under different stress levels, and provide rheological 
parameters for the establishment of rheological constitutive models and the associated numerical 
implementation. 
 
To describe the stress-strain-time characteristics of rock mass rheology in a convenient manner, 
various rheological models were proposed by the appropriate combination of the three ideal elements 
(i.e., the elastic, the plastic, and the viscous elements). In addition, numerical analyses considering the 
effects of rheological behaviour were also performed to evaluate the stability of rock mass 
engineering. However, due to the inherent complexity of the rock mass rheology and the intricate 
coupling among rheology, fracture, damage, dynamics, seepage, and large deformation, the 
rheological behaviour of rock mass in terms of several essential aspects has not been well understood. 
Therefore, a further investigation into this topic is necessary, which is expected to be beneficial for 
developing applied rheology in civil and mining engineering. 
 
This Special Issue aims to provide a source of recent trends and developments in the rheological 
behaviour and engineering stability of rock mass. We encourage submissions from scientists and 
engineers working in the fields related to this topic. Submissions addressing theories, experiments, 
techniques, numerical methods, and engineering applications are all welcomed. Both original 
research papers and review papers are highly encouraged. 
 
 
 
 



• Rheological tests on rock mass 

• Engineering applications of rock mass 
rheological testing results 

• Identification of rheological models 
and their parametric estimation 

• Nonlinear rheology of rock mass 
surrounding tunnels under high 
geostress condition and its 

• effect on the stability and mechanical 
behaviour of tunnel structures 

• Theories of rheological damage and 
fracture, as well as their applicability 
in analysing the failure 

• characteristics of rock mass 

• Rheology related problems in terms of 
soil mechanics and geoengineering 

• Process modelling 

• Operation research 

• Pattern recognition 

• Uncertainty management 
 

  
The authors are kindly invited to register at our paper processing system and submit their contribution 
(both original papers or reviews are welcome) using a special track established for this topical issue: 
Section/Category – " Special Issue on Rheological Behaviour and Engineering Stability of Rock Mass”. 
 
All manuscripts will undergo the standard peer-review process (single-blind, at least two independent 
reviewers) and will be treated in the same way as other regular articles (indexing, abstracting, 
immediate publication, etc.). Instructions for authors are available here. 
 
In case of any questions please contact Open Chemistry Managing Editor: 
Małgorzata Komadowska (openchemistry@degruyter.com). 
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