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Technical evaluation of pure and combined glulam beams based on LSL made
from date palm rachies influenced by the type of adhesive used

Abstract

Nowadays, the utilization of lignocellulosic residues in the
production of engineered wood products is promising for
sustainable development. The purpose of this research is to
investigate the properties of LSL (Laminated strand lumber)
and hybrid-based glulam using date biomass in the presence
of two types of adhesives, i.e. epoxy and polyvinyl acetate.
For this purpose, Laminated Strand Lumber (LSL) was used
in the construction of glulam beams, employing the date palm
rachis and phenol-formaldehyde resin. The impact resistance
of these beams was subsequently measured. Then, the
physical and mechanical properties of the glulam beams were
evaluated. According to the results, the impact resistance of
Laminated Strand Lumber (LSL) was measured at 9.6 joules
per square centimeter. Significant differences were observed
between the flexural strength and the physical properties of
the beams, which were influenced by the type of glulam and
adhesive used at a density of 250 grams per square meter.
Composite glulam beams with lower density exhibited
superior mechanical performance. Glulam beams constructed
with epoxy adhesive showed the lowest equilibrium moisture
content and the best mechanical performance compared to
poly-vinyl acetate adhesive. The highest flexural strength and
modulus of elasticity, respectively, were 3.37 MPa and 7856
megapascals, which were associated with composite glulam
beams bonded with epoxy adhesive. The highest compressive
strength was associated with composite glulam beams bonded
with poly-vinyl acetate adhesive (27.2 megapascals);
however, no significant difference in compressive strength
among the glulam beams was observed. In general, composite
glulam beams originating from date palm tree residues and
bonded with epoxy adhesive exhibited improved physical and
mechanical properties. This achievement can be of significant
interest in construction applications and service conditions.

Keywords: Glulam, Phenol-formaldehyde, Date wastes,

Epoxy, Polyvinyl acetate, Physical and Mechanical

properties.
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