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Yuepeng Dong 
Bearing capacity of soils - new insights from advanced finite element analysis 

The bearing capacity of soils is critical for the design and analysis of foundations. The classical solutions 
derived from the method of characteristics and bound theories are based on the rigid plasticity and associated 
flow rule, which may not be realistic for natural soils. The undrained shear strength of soft clays exhibits strain-
softening, anisotropic, and rate-dependent behavior in the lab tests, which creates complexity to choose 
appropriate strength parameters in the conventional design process. The behavior of sand is strongly nonlinear 
and depends on the stress level and void ratio. In addition, the stress-strain characteristics of soils are non-
associative and path-dependent, which also affects the bearing capacity of soils. This seminar investigates two 
classical stability problems (i.e. deeply embedded pile/pipe section, and rigid strip footing) using finite element 
analysis and advanced soil models, and demonstrates the effects of stain-softening, strength anisotropy, and 
loading rate on the undrained bearing capacity of clay, as well as the effects of void ratio and footing size on 
the drained bearing capacity of sand. These findings have strong practical implications to predict the bearing 
capacity of foundations and interpret in-situ tests. 
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Andrea Franza 

Structural deformations induced by excavations and tunnelling: lessons learnt 
from simplified models 
Urban excavations increasingly take place close to existing infrastructure and building foundations. This 
requires reliable methods to predict excavation-induced ground movements and the resulting structural 
deformations. In the first part of the presentation, prediction of greenfield ground movements induced by 
tunnelling, deep excavations and shaft construction will be addressed. This includes recent advancements in 
simple but not simplistic semi-analytical expressions developed from centrifuge modelling and field 
monitoring datasets. Considering both vertical and horizontal movements, these displacement fields are the 
trigger of excavation–soil–structure interaction. In the latter part, the generic problem of structure response, 
including buildings, buried tunnels and pipelines, is discussed. The aim is to illustrate how two-stage solutions 
can be adopted in preliminary design to isolate the effects of geotechnical aspects, such as shallow and deep 
foundations, and structural characteristics, such as infills in framed buildings and lining types for tunnels. 
These models are based on half-space theory, equivalent beams, perfect compatibility and simplified load-
transfer mechanisms. Ongoing research at Aarhus University is then discussed, with emphasis on InSAR-based 
back-analysis, probabilistic 3D interaction analysis and uncertainty factors for structural and geotechnical 
uncertainties in urban excavation risk assessment. 

 
 

Dr Yuepeng Dong is currently an Associate Professor in Geotechnics at the Technical 
University of Denmark (DTU). His research mainly focuses on computational 
geomechanics (e.g. finite element analysis, constitutive modelling of geomaterials) and 
underground constructions (e.g. excavations, tunneling, foundations). Before joining 
DTU, he worked with Prof. Andrew J. Whittle as a Postdoc Associate, based at 
Singapore-MIT Alliance for Research and Technology (SMART). He obtained DPhil 
in Engineering Science from the University of Oxford supervised by Prof. Harvey J. 
Burd and Prof. Guy T. Houlsby, and BEng in Civil Engineering from Shanghai Jiao 
Tong University. 

 

Dr Andrea Franza is currently Associate Professor of Infrastructure Geotechnics at 
Aarhus University. He studied Civil Engineering for his BSc and MSc at the Università 
Politecnica delle Marche and has a PhD [2016] from the University of Nottingham on 
the effect of tunnelling on piled structures. He joined the Cambridge Centre for Smart 
Infrastructure and Construction at the University of Cambridge [2016-2018] and, then, 
the Universidad Politécnica de Madrid [2018-2020] as a Marie Skłodowska-Curie 
Research Fellow. Next, he moved to Aarhus University. On behalf of the Danish 
Geotechnical Society, he is the nominated member of the Technical Committee 204 
TC204 Underground Construction ISSMGE and acting secretary for TC204. 
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