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This work focuses on 3D modelling of multi-body frictionless contact of brittle materi-
als by means of the mortar method under the assumption of small displacements and
infinitesimal deformations. The aim is to understand the influence of contact on quasi-
static fracture propagation in nuclear graphite bricks.

Surfaces of two bodies that are candidate to come to contact are denoted as master
and slave surfaces. No self-contact is considered and body domains are discretised by
tetrahedral elements. When two triangular faces of tetrahedral elements are candidate to
come to contact, with one face belonging to the master and the other to the slave surface,
they are used to create a special triangular prism element. Only small displacements are
taken into account, hence prisms are created only at the beginning of an analysis. These
elements are used to perform integration of displacements and Lagrange multipliers shape
functions and mapping of the displacements shape functions from the master to the slave
surface according to the mortar method [1]. At each step of the analysis, prism triangular
faces can either be in contact or form a gap denoting an active or passive state, respectively.
The state of a prism is determined by evaluation of the complementary function proposed
by [2] that, in the present work, is modified in order to yield a smooth Newton method
algorithm. This modification involves two steps, expression of max function encompassed
in the complementary function by means of an absolute value and then substitution of
the C0 absolute function with a similar C1 function. Furthermore, the focus of this work
is the contact between nuclear graphite bricks, that are also subjected to fracture, where
crack propagation is solved in the context of configurational mechanics for infinitesimal
deformations [3].

The model will be used to investigate the influence of contact when a slice of a nuclear
graphite brick, that has an initial crack, is loaded through graphite keys. The keys
are subjected to displacement boundary conditions that transfer tractions to the brick
resulting to propagation of the crack. Results will be compared to numerical results
where keys and brick form of a continuous body and experimental results presented in [3].
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