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During the last decade the applications in thelfalcivil engineering of composite structures
made of FRP (Fibre Reinforced Polymers or Plasticsplving adhesives are grew
exponentially. One of the most promising applicasiés the realization of a beam-to-column
connection by using structural adhesives that oimeng a valid alternative to the classical
bolted connection. In bonded connection due to ahsence of holes (present in bolted
connection), the stresses are more uniformly Oisted over the bonded surfaces, stress
concentration and damage to the fibers caused éyhdtes are non-existent. Recently, an
experimental investigation was performed by théaust [1] to assess their strength, stiffness
and overall performance showing that their perforoea can equal and surpass the
performance of similar bolted connections in FRiacitires. The role of two parameters, the
thickness of the adhesive layer and the frictiothatadhesive interface, need to be studied in
deep in view of a further improvement of the medbta@nresponse of such a bonded
connection. Furthermore, in order to propose foamialr its design and verification it is
necessary to evaluate the stress and strain distmbalong the adhesive layer. With this aim,
the present paper presents the numerical resuiisneld by using an upgrade of an interface
model previously presented by the authors [2]. Tinedel is derived by an asymptotic
analysis, due to the thickness of the adhesiver,layfea composite structure made of two
elastic solids bonded together by a third thin owbkjch has a nonlinear behavior. The
adhesive is micro-cracked by adopting a Kachanpe-tynodel [3], which was yet
successfully applied to cracked composites materiih order to prevent a possible
interpenetration between the adherents, it is ssggbdhat the elasticity coefficients depend
totally on the adhesive thickness and crack lengthension, while in compression they
depend only partially. As mentioned before, by dohgpan asymptotic analysis, rescaling the
governing equations of the problem it is possiblalfy to have a model of an imperfect soft
interface with unilateral contact and damage ewamtutThis model has been successfully
validated by authors in further studies on brickAaointerfaces [4]. The proposed numerical
results show a good accordance with experimentaleage furnishing useful information
about the influence on the mechanical responseeotdnnection by the adhesive thickness.
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