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ABSTRACT

Tensile strength behavior of laminated veneer lumber (LVL) manufacturedfrom Malaysian tropical timber was
evaluated. The 50 mm thick LVL panels were manufactured using 13 and 17 layers veneers. The tensile strength
test was carried out using in-grade size specimens. In order to carry out this test, a special tensile grip was
fabricated using the model suggested in ASTM Di98. The LVL comprised Kedondong (Canarium,spp), Kerning
(Dipterocarpus, spp) and Bintagor (Calophyllum, spp). Tests were conducted according to ASTM DI98 (Static
Test ofLumber in Structural Size). The tensile strength properties evaluated include tensile strength, modulus of
elasticity and Poisson ratio. Effect of timber species and the number of veneer layers on the tensile strength
properties were analysed statistically. In this study it was found that the species has more dominant effect on the
tensile strength ofLVL.
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INTRODUCTION

In Malaysia, woods are primarily used for esthetic function such as floor panel or furniture and as structural
members mainly in roof trusses application. The introduction of many new wood technology products with
outstanding capabilities changes the engineering scenario dramatically. One of them is Laminated Veneer
Lumber (LVL). In Malaysia, LVL is mostly used as nonstructural application, and not yet to be used as
structural member because of insufficient data available even though LVL has been in production since 1980s.
The production of LVL is mainly for exports i.e to Japan, South Korea and America.

LVL is used primarily as structural framing for residential and commercial construction and is well suited to
applications where open web steel joists and light steel beams might be considered. LVL has been type
approved in several countries in Europe, Japan and North America and it is used in loading - bearing
constructions. LVL are very suitable for applications where the dimensions and sawn woods will not suffice.
LVL can offer components of ideal size for each application. In dwelling houses, LVL is commonly used in the
roof structures. With its high flexural, tension and compression values, LVL enables manufacturing of inclined
ceilings without truss structures. The use as header beams of wide windows and garage doors is also a common
application. Since LVL is straight and accurate in dimensions, it is used as a major component in prefab houses.
Other uses include scaffold planking and as flange members for some proprietary prefabricated wood I-joists.
LVL has also been used as distribution a transmission cross arms in utility structure box shaped roadway
signposts, and as trucked decking with hardwood face veneers.

To sufficient apply the LVL on the mentioned above structural component, the tension properties of the
laminated veneer lumber are particularly important. Tensile properties is one of the required information for
design those of structural component system. The tensile strength parallel to grain is the highest strength
property of wood (1) Because of sensitivity to irregularities of grain, edge knots, notches, and other stress risers,
it is difficult to realize this superior strength in structural members of commercial lumber if only based on the
data available from small clear specimen. The need for precise design criteria for the tensile strength of
structural timber and composite lumber is attaining increasing importance for the effective design and utilization
of wood. It is therefore important to have direct measurements of the actual tensile strength of the lumber
especially for LVL as the necked-down shape tensile specimens cannot be prepared due to the lamination
process. Tensile strength data from in-grade testing, either for solid or composite lumber for Malaysian timber is
not yet available due to the difficulty of making the end-fastening device. The device must have the end
fastening secure enough for the full tensile strength to be brought into play before the fastening shear off
longitudinally. Therefore in this study a special tensile grip has been fabricated in accordance to the method set
forth in ASTM D198(2) as shown in Figure 1.0. This study is part of a broad research program in investigating
the mechanical properties of LVL.
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Fig. 1.0: Test set-up for tensile test

The work has been carried out in collaboration between Civil Engineering Faculty, University Technology Mara
and the Faculty of Forestry, University Putra, Malaysia. The objective of the present study has been to' establish
tensile strength properties of LVL made from Malaysian tropical hardwood species. The effect of veneer
thickness and species on the tensile strength of the LVL was also examined.

MATERIALS AND METHODS

Three tropical hardwood species were selected according their peelability, availability andgluability for making
plywood i.e., Kerning (Dipterocarpus spp.), Kedondong (Canarium spp.) and Bintagor (Calophyllum spp.).
LVL of 15-ply and 17-ply panels were manufactured using the tropical hardwood species, respectively. The logs
were peeled into 3.2 mm (to make 17-ply LVL) and 4.0 mm (to make 13-ply LVL) thick veneers. The veneers
were kiln-dried to approximately 7% moisture content. Panels size of 1200 mm width x 2400 mm long x 50 mm
thick size, were manufactured in a commercial plywood mill. Phenol Formaldehyde (41.5% solids) resin was
used a binder. The LVL panels were then cut to size according to the AS/NZS 4357: Structural Laminated
Veneer Lumber (3).

Ten panels were manufactured for each treatment. Fifteen specimens of 50 mm width x 50 mm thick x 1500 mm
length sized for each treatment were cut from those LVL panels. The specimens were destructively tested in
tension according to AS/NZS 4357:1995 Structural Laminated Veneer Lumber (1995) (3) as shown in Figure
2.0.

The density and moisture content for each of the tested bending specimen were determined after the testing. The

tension strength, Modulus of elastic and Poisson's Ratio were calculated from this test. The Poisson's ratio,

modulus of elasticity and tensile strength were calculated by using the equation below:

(i)Poisson's Ratio =---"£.,...131_0,.,,.31....,.,.....
"'longitudinal

(ii)The Modulus of Elasticity = slope of the stress-strain graph.

(iii) Tensile strength = optimum value of stress-strain graph.
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