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Physics-informed data-driven modelling has gained significant attention across
various domains. Our current studies found that physics-informed data-driven
modelling is a concise and elegant way of capturing soil behaviour directly from
data, but its feasibility in representing more complex soil responses requires further
validation. Physics-informed data-driven computation is a promising alternative to
FEM, but its capability in addressing multi-phase coupling problems remains to be
strengthened. Its potential for integration with field data, particularly for data
assimilation and inverse analysis, is highly valuable. This talk will carefully discuss
these two viewpoints. A novel thermodynamically consistent hierarchical learning
framework for automatically identifying internal variables and predicting stress-
strain responses of granular soils will be introduced, while also addressing common
misconceptions in data-driven soil/solid mechanics. The discussion extends to the
development of physics-informed learning-based data-driven methods for canonical
geotechnical problems including consolidation and footing, etc.

BREANSE
Zhang Pin, is now the Presidential Young Professor at the
National University of Singapore. Dr ZHANG was the Royal
Society Newton International Fellow at the University of
Cambridge (2023-2024) and earned his PhD from the Hong Kong
Polytechnic University (2020-2022), including one year at the
University of Oxford as a visiting scholar. His research focuses
on data-driven modelling methodology, intelligent
computational mechanics, granular mechanics, and geohazards.
His work has been published in top-tier journals in solid

mechanics, computational mechanics and geotechnical engineering domains such as
JMPS, CMAME and Géotechnique, etc. His research has received multiple awards
such as the Bright Spark Lecture Award from ISSMGE, the Early Career Award from
the ICE (UK), Editor’s Choice from the ASCE, FSCE Best Paper from the CAE,
Ringo Yu Prize from HKIE, etc.
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