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ABSTRACT

The purpose of this research is to study the load carrying capacity of built up I joists
made from rubberwood and bamboo plywood used in floor joists, wall joists and purlins in the
roof system. The study comprises of the determination of the basic mechanical properties of
rubberwood and bamboo plywood, the strength of connections by finger-joints in rubberwood and
web to flange connection between rubberwood and bamboo plywood, the analysis and design of
suitable geometric shape of [ joist by the one dimensional allowable stress theory and finally the
experimental load test of selected samples of woad I joist for floor, wall and purlins systems.

The basic material properties of rubberwood and bamboo plywood are tested in
accordance with ASTM D 143-84, Rubberwood gave average allowable stresses in compression
parallel and perpendicular to grain ,tension and bending of 64 ksc, 48 ksc, 89 ksc and 93 ksc with
a factor of safety of 5.75, 2.75, 6.5 and 6.5 respectively. Bamboo plywood gave an average
allowable shear stress of 14 ksc with a factor of safety of 9. The study of average moisture
content in rubberwood and bamboo plywood indicated a value of 12.3% and 9.3% respectively.

The strength of connection in rubberwood finger-joint and web to flange connection
which are bonded with phenolformaldehye glues and tested in accordance with ASTM D 4688-
90 and D 143-83 gave an allowable stress and shear flow of 48 ksc and 14 kg/cm respectively

,with a factor of safety of 9.



The design and analysis of wood I joists by the one dimensional allowable stress
theory indicated that for floor joist of 8" 10” and 12" deep with 1.5” wide cross section and 8
mm. thick web with the spacing of joists between 0.30-0.60 m. and span between 2-5 m. were
most appropriate and capable to carry the allowable liveload between 151-898 kg/m2 . Similarly,
for wall joist of 4" and 6" deep with 1.5” wide and 6 mm. thick web with the spacing of joists
between 0.30-0.60m. and span between 2-5m. were capable to carry the allowable liveload
between 50-314 kg/m” . Finally for purlins of 4” and 6" deep with 1" wide and 6 mm. thick web
with the spacing of joist between 0.30-0.60 m. and span between 2-5 m. could carry the .a]lowable
liveload between 31-238 kg/mz.

The load carrying capacity tests of 54 samples I-joists, each of 18 samples for floor,
wall, and purlins with span of 3.00-4.00 m. were carried out. These samples were prepared into
two systems ,one with covered plate and one without covered plate. The floor joists of 8” 10" and
12" deep showed allowable uniform liveload between 178-353 kg/m’ with covered plate and
between 183-304 kg/m” without covered plate. Similarly, result for wall joists of 4" and 6" deep
provided allowable uniform liveload between 52-140 kg/m’ with covered plate and between
63-125 kg/m” without covered plate and the purlins of 4" and 6” deep gave allowable uniform
liveload between 53 -129 kg/m2 with covered plate and between 53 - 88 kg/rn2 without covered
plate. Comparative study of this test load versus theoretical working allowable liveload gave a
value range between 1.2-2.1 for system with covered plate and 1.1-1.5 for system without covered
plate and sufficient bracing. The study of equivalent modulus of elasticity used deflection
calculation gained from this test gave a range between 75,000-90,000 ksc for 8" 10" and 12" deep
floor joists, 80,000-125,000 ksc for 4" and 6" deep wall joists and 75,000 -1 15,000 ksc for 4" and
6" deep purlins. These indicated good correlation with the modulus of elasticity of rubberwood
with 100,000 kg/crn2 used in designing and analyzing in the one dimensional allowable stress
theory.

From the above study ,wood 1 joists are proved to be capable of replacing hard wood

for its usage in the floor, wall and purlins system for housing.



