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ABSTRACT

The paper describes tests with structural glued laminated timber (glulam) beams and
finger-jointed boards made out of thermally treated hardwood (beech, fagus sylvatica)
(TMTB). The finger jointed lamellas were tested in tension, flatwise- and edgewise
bending. While automatically produced finger joints mostly showed unsatisfactory
strengths it was possible with manually produced finger joints to achieve better strength
values. Two series of 10 and 40 glulam TMTB beams were produced to evaluate their
load carrying behaviour. They were tested in bending and the quality of the gluelines
was tested with delamination tests and block-shear tests. Usually it is expected that
combining lamellas of a certain quality to a glulam beam will enhance certain
characteristic mechanical properties of the final product compared to the properties of
the single boards. The results of the tests could not confirm this behaviour for the
TMTB glulam beams even if the bond lines proved to be of a satisfactory quality.

INTRODUCTION

In the past 5 years products made out of thermally treated timber (TMT) are being
increasingly used for a wide field of applications. For outdoor use its improved
durability and dimensional stability upgrades TMT as a potential substitute for tropical
hardwoods or impregnated softwoods. For indoor use as furniture of flooring TMT is
becoming a competitor to dark coloured tropical hardwoods due to the wide range of
possible colours resulting from the thermal treatment. Within the EC-funded FP6 project
Holiwood it is intended to widen the field of uses for TMT made out of European
hardwoods to structural applications. The heat treatment process limits the possible
dimensions and cross sections of solid timber members. Therefore it is required to use
glued products within the structures like it is the case in many common timber
constructions. The heat treatment process at Mitteramskogler is limited to thicknesses of
about 60 mm. However, square-cut timber members made of TMTB with these
thicknesses showed considerable deformations like bow and twist which finally lead to
reduced usable maximum thicknesses to about 45 mm to 50 mm. As a consequence
glulam instead of solid timber has to be used already for relative small dimension
(cross-section) timber members. For the development of glued structural products made
out of TMTB the production and testing of finger-jointed boards is the first step.
However, some preliminary.series of finger-jointed TMTB boards produced according
to standard procedures _shov’{red‘ partly very low minimum bending strengths (6 N/mm?),
thus the assessment of suitable finger geometries, adhesive(s) and procedures for the
production of improved finger-joints in TMTB was necessary. In the following the
results of bending and tension tests on finger-jointed TMTB lamellas and untreated
beech lamellas as well as bending, delamination and block-shear tests of glulam TMTB-

beams are presented.
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