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Investigation of mechanical properties of glulam beams made with screws or glue
and reinforced with steel plates

Abstract

Reinforcement of glulam beams is inevitable to prevent the
increase in the volume of structural elements and to reduce
wood consumption. The increased strength of these
engineered products along with the limited use of other
materials makes this important. In this study, glulam beams
were made in two groups, glue and screw, some of which
were reinforced or prestressed with belts. The glulam samples
of these two glue and screw groups were reinforced with belts
and rebars, and in one of the screw treatments with rebar bolts
and nuts, a prestress of approximately 5 kN was created.
Behavioral parameters MOE, MOR, strength and hardness of
the samples were compared with each other. Also, the impact
of beam end restraints was investigated. To compare the
behavior of screw samples with glue, the proposed sliding
coefficient was used. In the studies, one-way analysis of
variance and mean comparison with the least significant
difference test were performed. Calculations and statistical
analysis show the significant effect of reinforcement designs
and increasing the strength of all types of glued beams. End
restraints in glulam beams using steel belts show an effective
role. The restraints controlled the relative movement of the
layers on each other and caused a decrease in the capacity of
the adhesive samples, but an increase of the final strength in
the case of the screw samples. Since hardness is one of the
important behavioral parameters to check their resilience and
serviceability during operation, the slip coefficient can be
used as a suitable behavioral parameter to compare the two
modes of adhesion and screwing in the presence of the
interaction of design factors. Prestressing has caused a
significant decrease in the elasticity coefficient due to the
superiority of the shear stresses caused by the two
simultaneous factors of restraint and prestressing over the
hardness factors of the samples. In general, the use of glue
and reinforcing belt has a good effect on the samples and is
recommended for various usage conditions.
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