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Fractal theory provides a robust framework for microscale quantification of geological
materials, establishing critical bridges between their microstructural characteristics and
macroscopic mechanical behavior. This paradigm-shifting approach offers innovative
solutions to longstanding challenges in geotechnical engineering. The fractal dimension has
demonstrated exceptional versatility across multiple domains, enabling precise
characterization of soil porosity, permeability evolution, strength parameters, pore-size
distributions, and particle morphology, while also facilitating accurate predictions of soil-
water characteristic curves. Concurrently, fractional calculus has emerged as a
transformative tool in constitutive modeling, particularly in addressing complex phenomena
such as time-dependent soil creep deformations, tunnel lining viscoelasticity, and structural
integrity assessment of shield tunnel segments. These advancements are further amplified
through integration with artificial intelligence frameworks, underscoring the indispensable
role of fractional-order mechanics in modern geotechnical design. This Reprint seeks to
showcase cutting-edge developments at the intersection of fractal geometry and fractional
theory within geotechnical engineering.
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availability and visibility, as well as wide and rapid dissemination. With MDPI Books, you can
complement the digital version of your work with a high quality printed counterpart.

6 Open Access
Your scholarly work is accessible worldwide without any restrictions. All

authors retain the copyright for their work distributed under the terms of the
Creative Commons Attribution License.

Author Focus

@7 Authors and editors profit from MDPI's over two decades of experience in open
access publishing, our customized personal support throughout the entire
publication process, and competitive processing charges as well as unique
contributor discounts on book purchases.

High Quality & Rapid Publication

@ MDPI ensures a thorough review for all published items and provides a fast
publication procedure. State-of-the-art research and time-sensitive topics are
released with a minimum amount of delay.

@ High Visibility
Due to our global network and well-known channel partners, we ensure
maximum visibility and broad dissemination. Title information of books is sent
to international indexing databases and archives, such as the Directory of Open
Access Books (DOAB), and the Verzeichnis Lieferbarer Biicher (VLB).
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