RESEARCH INTERESTS

My research is in the broader area of geotechnical engineering and soil-structure interaction, with a
focus on mitigation of natural hazards and enhancement of resilience. The cornerstone of my research
philosophy lies in the combination of analytical with experimental methods, corroborated by field
observation. It can be broadly categorized as follows:

1) Resilient Seismic Design and Preparedness

Innovative Seismic Protection Concepts: FE modelling and dimensional analysis (J35, J43);

(J40, J44, J45, J56, J57, J61, J62, J63, J64, J75, J92, J93); simplified methods (J52, J53, J99).
Tunnels and Underground Structures: metro stations (J3, J94, J104); immersed tunnels (J9,
J10); bored tunnels un soil (J78, J79, J90, J97); state-of-the-art review (J91).

Site effects and ground motion characterization: 2D valley effects (J27, J42); case histories
(J86, J103); near-fault effects (J25, J33, J73); combined IMs approach (J85).

Preservation of cultural heritage: Shaking table testing of multi-drum columns and portal (J55,
J59); historic masonry structures subjected to tectonic deformation (J58).

Real-time earthquake crisis management: real time seismic damage assessment of motorway
bridges (J67); efficient analysis methods accounting for key structural components and soil-
structure interaction (J68, J72, J76); pilot application (J80).

2) Future—oriented infrastructure

Sustainable retrofit of bridge pilegroups: new design philosophy allowing nonlinear foundation
response (J87, J102), centrifuge modelling.

Bio-inspired self-drilling probe: development of prototype, allowing autonomous subsurface
movement for in-situ soil assessment in close proximity to existing structures.

3) Sustainable geotechnical construction

retaining structures (J2, J4); reinforced earth (J30)

Foundations for renewable energy: Offshore Wind Turbine (OWT) foundations subjected to
combined environmental and seismic loading, hybrid foundation concept (J69); guyed-support
systems (J82); Jackets on suction caissons.

Coping with climate change: Countermeasures for potentially unstable slopes, slope-stabilizing
piles and pilegroups (J31, J38); interaction of foundation—structure systems with precarious
slopes (J29); structures on degrading permafrost (J88).

4) Faulting and its effects on structures

Dip-slip faulting: field studies (J7, J8, J14); constitutve model development and validation
through class “A” predictions of centrifuge tests (J5, J15); shallow foundations (J18, J20);
caisson and piled foundations (J32, J37, J48); buildings and pipelines (J89, J101); design
methods for foundations (J11, J12, J26), bridges (J17), and tunnels (J10, J24).

Smart mitigation techniques: soil bentonite wall (SBW) weak wall “barrier” (J49, J71); “smart”
wall barrier with sacrificial members (J77).

Strike-slip faulting: propagation and interaction with shallow foundations, combining
numerical and centrifuge modelling (J84); improved MC-HS model; simplified design method
for bridges (J95).

5) Hydromechanical processes, Liquefaction
m Tsunami-loading of coastal infrastructure: development of Miniaturized Tidal Generator —

MTG (J98); Tsunami effects on breakewaters; innovative mitigation techniues.

m Scouring of bridge foundations: MTG modelling of scour processs, 3D-scanning of the scour

hole, and 3D-printing of mould, used to reproduce the scour hole in a centrfiuge model (J105).

m Liquefaction: Structure—Soil-Structure Interaction: Validation of numerical analysis tools

against centrifuge model tests of structures on shallow foundations (J100); key modelling
uncertainties and boundary effects (J106); seismic response of neighboring strucures and cost-
efficient measures for liquefaction mitigation at the scale of clusters of buildings.
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