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ABSTRACT

Concrete is known to have high compressive strength, stiffness, low thermal and electrical conductivity and
low toxic. Another important thing that concrete can be shaped into geometrical properties. However,
concrete is brittle and weak in tension. When subjected to tensile stress, unreinforced concrete will crack
and fail. Reinforcement with randomly distributed short fibers presents an effective approach to curb the
crack propagation and improving the ductility and tensile strength ofconcrete. Even though there a lot of
researches have been done on the use of oil palm waste or fiber in concrete and mortar but none of the
researchers have use fiber from oil palm trunk as concrete reinforcement. Therefore in this study, an
investigation was made on the use offiber from oil palm trunk in concrete. Five different concrete mixes
with different length offiber content namely Omm, 25mm, 35mm, 45mm and 55mm were cast at a constant
fiber volume of1%. The parameters tested are flexural strength and compressive strength. It was found that
there is an increase in compressive strength when compared with normal concrete but among the different
length there is not much different. In terms offlexural strength there is an increased in strength as the
length offiber increases.
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INTRODUCTION

Cementitious materials in the form of mortar or concrete are attractive for use as constructional materials
since they are cheap, durable and have adequate compressive strength and stiffness for structural use.
However concrete is inherently brittle material with a relatively low tensile strength compared to
compressive strength.

Reinforcement by fibers can offer a convenient, practical and economical method of overcoming these
deficiencies, particularly in applications where conventional reinforcement by steel bars, is unsuitable.
Furthermore, fiber reinforcement is likely to be used in preference to conventional reinforced or prestressed
concrete if these properties can be exploited in conjunction with advantageous in construction or fabrication
technique.

A variety of fiber types, including man-made fibers or synthetic fibers llUch as steel, glass, polypropylene
and natural cellulose fibers. Investigations have been carried out in many CA)untries on various mechanical
properties, physical performance and durability of concrete materials reinforCed with natural fibers from
coconut husk, palm, bamboo, sugarcane, wood and other vegetable fibers. Trends n. the fibrous concrete
applications over the last two decades indicate that no one fiber material and fibrous cO"'uosite material
system has emerged to dominate the marketplace [1].

The trunk of oil palm tree can also be processed to form a good source of fiber. The process of attractio•.of
fiber does not require a sophisticated engineering process like the synthetic fiber. With regard to the
previous research on oil palm fibers, higher lignin was found in trunk fibers. The higher content of lignin in
trunk fiber helps to reduce water absorption in MDF (medium density fiber) board. MDF board from OPTF
(oil palm trunk fiber) was stronger and had better fiber-to-fiber strength [2]. Hopefully similar
advantageous will apply to concrete.

Important properties of the hardened fiber reinforced conc"rete composite are strength deformation under
load, crack arrest, durability, permeability and shrinkage. In general, the strength is considered to be the
most important property and the quality of natural-fiber reinforced concrete is judged mainly by their
strength. The ultimate strength depends almost entirely upon the fiber types, length and volume fraction of
fibers and also on the properties and proportion of other constituents materials [1]. The critical factors
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affecting the modulus of rupture for composite in which the fibers pull out, rather than break, are the
volume, length, shape and orientation of the fibers and the bond strength between fiber and matrix [3].

This study is a part of a broad research program on the compatibility study of oil palm trunk fiber as
concrete reinforcement. From previous studies done on the mechanical properties of oil palm trunk fiber
reinforced concrete with varies volume of OPTF, it was found that at 1% volume fraction there is
significant improvement on the mechanical properties ( the length was fixed at 25mm) [4]. Therefore in
these studies, the volume of OPTF was fixed at 1% but the length of OPTF was varied. The main objective
of this study is to determine the effect of fiber length in enhancing the mechanical properties of concrete
materials.

MATERIALS AND METHODS

The oil palm trunk fibers were taken directly from the plantation when the trees newly fell using special
excavator machine. Freshly shredded fibers were obtained at random from trees aged between 20 - 30
years. After that the fibers were undergone cleaning process to remove the parenchyma. This parenchyma
needs to be removed since it contains carbohydrates, which can retard the concrete hardening process. Since
the effective technology in processing oil palm trunk fibers has yet to be accomplished, the methods used
were restricted to conventional processing methods that are manually. OPT fiber was light yellowish when
in fresh state. However, the colour changes as the fiber tend to become dry, from light yellowish to brown.
Even though the color changes but the fiber still carries strength. OPTF must be clean and free from
impurities so that it will not disturb the concrete chemistry.

According to ACI 544.1R [5], the length of fibers to be added to the concrete may vary from 25-500 mm.
For this study the fiber length is varied at 25mm, 35mm, 45mm and 55mm.

The concrete constituents used were ordinary Portland cement, fine aggregate, coarse aggregate and OPTF.
Design Grade 30 concrete was employed and the mix details is shown in Table 1. Ordinary Portland cement
confirmed the requirements of BS 12:1958. Fine and coarse aggregate confirmed the grading BS 882: 1992.
Coarse aggregate has a maximum size of 20 mm. The relative density assumption for aggregate is 2,650
kg/m3

. The ratio of coarse aggregate and sand to cement was also remained unchanged at 1.5 and 3
respectively. Water-cement ratio was kept constant at 0.5.

Table 1.0: The mix details of the proportion in kg/m3

Mix Fibre By Volume Cement Water Coarse Fine Aggregate
Aggregate

1 0% 360 180 1075 530
2 1% 358 179 1061 522
3 20/0') . ." 355 176 1046 515
4 3% 350 175 1037 511 •

Fresh plain and fibrous mixes were tested for workability by slump (BS 1881: Part 102: 1983) and Vebe
(British Standard 1881: Part 104: 1983) test methods. Specimens for hardened material tests were then
m~nufactured by casting fresh concrete inside moulds with compaction achieved through external vibration.
All the hardened specimens were cured according to BS 1881: Part Ill: 1983 by water immersion.

For each series of concrete mix, at least 3 specimens were prepared for each parameter to be tested. The
following tests were performed on hardened concrete specimens;

l.F1exurai Test: BS 1881: Part 118: 198316]
2.Compressive strength Test: BS 1881: Part 119: 1983[7]

The test specimen used for this investigation 'was ISO x 150 x 750 mm beam for flexural test. In total, 72
specimens have been cast. The mixing of fiber in COncrete was performed according to the ACI 544-1R
recommendations[5].
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