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ABSTRACT

Cross Laminated Timber (CLT) are widely used in European countries
in the construction of conventional buildings. However, solid wood has
different durability, strength and characteristics. Therefore, choosing
the right wood species should be especially important in making a
study. Among the selected species of wood in this study are wood
species from specific gravity 5 (SG) groups. In this test, there are two
tests involved, namely the Flexural Strength Test where this test uses
four bending static bending and where delamination tests is to
determine the measure the level of failure of adhesion when the
samples immersed in water. The data is analyzed using "Statistical
Package for the Social Sciences" (SPSS). PRF is the adhesive that
provides the highest strength and the most elastic compared to PU
type adhesive.



ABSTRAK

Kayu silang berlapis (CLT) di gunakan secara meluas di negara
sebelah Eropah dalam pembinaan bangunan konventional.
Walaubagaimanapun, kayu pepejal mempunyai tahap durability ,
kekuatan dan ciri-ciri yang berbeza. Oleh itu, pemilihan species kayu
yang betul hendaklah di utamakan dalam membuat sesuatu kajian.
Antara species kayu yang di pilih dalam menjalankan kajian ini adalah
species kayu dari kumpulan specific graviti 5 (SG). Dalam ujian ini,
terdapat dua ujian yang terlibat, iaitu Ujian Kekuatan Lenturan di
mana ujian ini menggunakan empat titik statik lenturan dan Ujian
delaminasi dimana ujian ini untuk menentukan tahap kegagalan
lekatan perekat apabila di rendam di dalam air. Data tersebut di
analisis dengan menggunakan “Statistical Package for the Social
Sciences” (SPSS). PRF merupakan perekat yang memberikan
kekuatan paling tinggi dan paling elastik berbanding dengan perekat
jenis PU.
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CHAPTER 1
INTRODUCTION

1.1 Background of Study

The construction industry has been undergoing continuous modification and
improvement in order to successfully comply with the requirement of
sustainable development. One of the most promising materials meeting
these requirements is cross laminated timber (CLT). CLT is a pre-fabricated
multi-layer engineered panel wood product, manufactured from at least three
layers of parallel boards by gluing their surfaces together with and adhesive
under pressure. The grain direction of consecutive layers is orientated
orthogonally. Generally, the number of laminates in CLT is odd, therefore
face layer are parallel to each other. The related of manufacturing, design,
and performance of CLT in construction such as, structural design of CLT,
connections in CLT building, fire performance of CLT assemblies,
environmental performance in CLT timber and others. One reason for this

development is the commercial launch of the innovative CLT.

Many timber species for CLT production have been investigated worldwide.
A study by Fortune and Quenneville (2010) proposed on the usage of locally
grown softwood species bonded using resorcinol adhesive in the production
of CLT in New Zealand. Other than that, in overseas they used spruce
species, example pine. CLT material fabricated using Southern pine to make

a test.



Most manufacturers use formaldehyde-free interior and exterior polyurethane
(PU) adhesives. Boards are face-glued and then pressed, planed and
sanded into panels using Computerized Numerical Control (CNC) machinery.
The panels can be custom fabricated to create openings, compound angles
and unique features requiring complex geometry to meet specific end-use

applications.

Therefore, apart from the natural, sustainable characteristic of its base
material, there are many other important advantages of CLT itself and the

product in comparison to other timber products.

1.2 Problem Statement and Justification

A variety of adhesives have been tested to CLT. The wood adhesives based
on phenol-resorcinol (PRF) or Polyurethane (PU) are used. For this research,
the adhesives used are PFR and PU to test the suitability of adhesives in

manufacture CLT using Dark Red Meranti.

In Malaysia, there is limited data about CLT using solid hardwood species, so
that the research want to compare either hardwood species in Malaysia is

suitable for CLT purposes or vice versa.

Generally speaking, Dark Red Meranti is one of the plantation species which
is the timber that are sustainably sourced. Based on the previous research,

the distributions of this species mostly at southern of Peninsular Malaysia.



According to the FRIM, there are no uses of Malaysian timber hardwood as
CLT in construction structure, so that this research to be carry out to test the

ability of our country hardwood.

1.3 Objectives
The objective of this research is to investigate the relationship between the
adhesive and the hardwood species toward Malaysia timber. In order to
achieve the objective, the following specific objective required to be fulfilled.
1. To determine the mechanical and physical properties of CLT panels
fabricated using PRF and PU adhesives.
2. To identify the failure modes of cross laminated timber (CLT) using

Malaysian solid hardwood.
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