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Preface 

The scale effect objectively exists. The scale effect of rock refers to the dependence of the change of the rock’s mechanical properties on the size of the sampling grid. The scale is the spatial dimension and time dimension of the object or process. The spatial scale refers to the area size of the study unit or the spatial resolution level of the smallest information unit, and the time scale is the time interval of its dynamic change. There are great mechanical differences in the strength and deformation characteristics of rocks of different sizes. The strength and deformation characteristics of rocks of a certain size cannot be directly applied to geotechnical engineering design and the establishment of constitutive relations. Therefore, rock scale analysis and scale effect are important to the engineering. 
Rock mass differs from the general continuous medium in that there are various structural planes in the rock mass. Also, the rock mass structure, composed of the structural plane and the rock created by the structural plane, control the mechanics and mechanical properties of the rock mass. The influence of the rock mass structure on the mechanical properties of the rock mass is called the structural effect of rock mass mechanical properties. Due to the loading and unloading processes of engineering loads, structural loads, temperature loads, and underground fluid infiltration, the stability of rock engineering is a very prominent area of research. It has become a research hotspot of geotechnical engineering to study the structural effects of rock mass.
This book summarizes and enriches the latest research results on the scalesize and structural effects of rock materials, including test methods, innovative technologies and their applications in indoor tests, rock mechanics, and rock engineering. The book is divided into five chapters: Chapter 1: Size Effect of Rock Samples (Hossein Masoumi); Chapter 2: Rock Fracture Toughness (Sheng Zhang); Chapter 3: Scale Effect of Rock Joint (Joung Oh); Chapter 4: Microseismic Monitoring and Application (Shuren Wang 1–3, Xiangxin Liu 4–6), and Chapter 5: Structural Effect of Rock Blocks (Shuren Wang 1–6, Wenbing Guo 7). This book is innovative, practical, and rich in content. It will be of great use and interest to researchers undertaking various rock tests, geotechnical engineering, and rock mechanics as well as for teachers and students in related universities and onsite technical people.
The material presented in this book contributes to the expansion of knowledge related to rock mechanics and engineering. Through their extensive fundamental and applied research over the past decade, the authors cover a diverse range of topics, including the scale-size and structural effects of rock materials through the interaction of large-scale rock masses and engineering practices; the mechanics of rock cutting; techniques to improve the strength and integrity of rock structures in surface and underground excavations; and improvements in approaches to modeling techniques used in engineering design.
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