
Geophysical Research Abstracts, Vol. 9, 07359, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-07359
© European Geosciences Union 2007

Controls on the 3D Orientation of Brittle Fractures:
Integrating Theory with Field & Laboratory
Measurements
D. Healy (1), R. Borja (2) and R. Jones (3)
(1) Department of Earth Sciences, Durham University, UK, (2) Department of Civil and
Environmental Engineering, Stanford University, USA, (3) Geospatial Research Limited,
Durham, UK (david.healy@durham.ac.uk)

The three-dimensional (3D) orientation of brittle fractures and fracture sets has impor-
tant implications for earthquake seismology, rock mass stability and fluid flow in frac-
tured rocks because these structures exert a fundamental control on the evolution of
bulk properties such as permeability. This session has been convened in an attempt to
strengthen our theoretical understanding and provide better links with measurements
of slip surface orientations from the lab and the field.

Historically, both the theoretical analysis and the practical measurement of localisa-
tion structures in rocks has been simplified to a 2D situation, either by considering
only plane strain boundary conditions, or by assuming that the intermediate stress has
no influence on fault development. In general, deformation of the lithosphere must
involve non-plane 3D strain to a significant degree. Recent work by the conveners and
the invited speakers highlights the need for fully 3D dynamic, physics-based models
of natural deformation, including the development of advanced constitutive laws and
numerical strategies to accommodate such deformation.

In this short contribution, we will outline the key issues to be addressed in this session,
and suggest possible future links between theory and numerical modelling and the
analysis of field and laboratory observations.


