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INTRODUCTION
Masonry blocks are indispensable materials and are predominantly used as walling 
units in the construction of varying buildings and structures in Ghana and other 
developing countries across the world. Having been used throughout West Africa for 
over 60 years due to its advantages over bricks, it has gradually formed a backbone 
for the development of infrastructures in most developing countries today.

The use of sandcrete have reduced dramatically to about 2.8% since the late sixties 
while the proportion for concrete blocks have dominated the construction industry 
since then. (R. A. Harrison, 2004) 
Applying fibres as primary or secondary reinforcement in various cement-based 
matrices can enhance compressive strength, tensile strength and flexural strength of 
concrete mixes. Mello,al et. (2014)
An increasing concern for the reduction of environmental pollution and global 
warming through the adoption of green and sustainable approach in the building 
and construction by the use of light weight technology and environment friendly 
materials - blocks as an alternative. Siram (2012)



PROBLEM STATEMENT
Environmental pollution and global warming within construction industries today 
has prompted civil engineers to search for suitable and sustainable alternatives to 
synthetic fibers which are not environmentally friendly
Acquisition of houses and mechanized agricultural activities have increased, 
thereby causing a corresponding increase in organic waste materials in form of 
Solid Organic Wastes (SOWs).
 Plantain fibers are widely available around the world as a sort of agricultural 
waste of which it is left to decompose, emitting a huge amount of carbon dioxide 
and methane gases. (Mostafa & Uddin, 2015)
The use of green plant-based fibre reinforcements such as plantain fibre as 
building materials will be a significant step to achieve a sustainability materials 
and cost efficiency in the constructions.



RATIONALE OF THE STUDY
Many documents have been produced on the access and 
facilities for physically disabled people particularly in UK and 
America. The documents set guidelines for accessibility to 
places of public accommodation and commercial facilities by
people with disabilities. Provisions of the documents are 
incorporated in Building regulations, which is considered as the 
most suitable medium for enforcement of legislation.



STUDY OBJECTIVES
The study  objective is to investigate the performance of 
masonry blocks reinforced with Plantain stem fibers to be 
used in building and construction projects.
To prepare concrete block mixes by integrating plantain 
stem fibers as part of admixtures.
To evaluate the viability of the use of plantain stem fibers 
reinforced blocks in building constructions in Ghana. 



LITERATURE REVIEW
The production of Masonry units (CMU) is basically made by the mixture of fine aggregate, binding 
material (mostly cement), water and sometimes mineral admixtures in appropriate proportions. 

The shapes and sizes of most common concrete blocks have been standardized to ensure uniformity 
in building industry. The manufacture of concrete blocks requires constant monitoring to produce 
blocks that have the properties required for a particular construction. (John A et al, 1992)

The use of Hydraform Interlocking Blocks for walling units reduce about 70% of  mortar required in 
structure. Nair et al. (2006).
Ibrahim Ajani (2011) did an examination on three different kinds of plantain pseudostem in Ghana 
namely; Apantu pa, Apem pa and Apem hemaa, which were retrieved from the farms in Kumasi 
metropolis during both dry and rainy seasons.
Mechanical properties such as Young Modulus, yield stress and ultimate stress of the plantain stems 
were tested for during dry and rainy seasons by the use of three-point bending test method using 
three-point bending supports



RESEARCH METHODOLOGY
Research design method adopted was quantitative. It is the 
systematic empirical investigation of observable phenomena 
through statistical.  mathematical or computational 
techniques. The researcher analyses the data with the help 
of statistics and hopes the numbers will yield an unbiased 
result that can be generalized to some larger population. . 
This research method also ensures that the adopted 
formulas for calculations are accurate and explanations are 
easy to understand.
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ANALYSIS OF RESULTS
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SUMMARY OF FINDINGS
•From the results, it is fair to say that plantain stem fiber 
reinforced blocks are remarkably lighter in weight. However, in an 
evaluating of its compressive strength, it yielded a maximum 
compressive strength of 1.068N/mm2 whilst the unreinforced 
masonry block yielded a maximum compressive strength of 
1.945N/mm2.
Computing the mean compressive strength value of both samples 
of 28 days, unreinforced masonry blocks value recorded at 
1.15N/mm2 whereas that of fiber recorded 0.81N/mm2. 
This indicates a masonry block is 29.6% stronger than the plantain 
stem fiber reinforced blocks.
•Plantain stem f iber  reinforced blocks  can be used for 
constructions today but further research should be carried out to 
determine the best concrete mix design for optimum strength 
values. On the bright side, its use will reduce cracks in the masonry 
blocks and result in light weight structures.



CONCLUSION AND POLICY IMPLICATIONS
The concept of ensuring sustainability in building constructions and 
practices in developing countries like Ghana, implies that structures are 
built via the efficient use of resources (cost and types materials). 
Due to Climatic changes in recent years and environmental emissions 
from synthetic fibers, it is recommended that structures are constructed 
to be as eco-friendly as possible, this requires the use of materials which 
benefit the environment to refrain from harming eco-system. 
The use of natural fibers like plantain stem can serve as a means to 
achieve sustainability in buildings as discovered in this research work 
while density tests show that the use this material would produce light 
weight buildings conserving energy in the process. 



RECOMMENDATIONS FOR FURTHER 
RESEARCH RECOMMENDATION

•Chemically treating plantain stem fibers prior to its 
application is highly recommended.
•In addition, tests should include masonry units with 
increased plantain stem fiber in weight percentages.
• further study should test for different elements of 
masonry units besides its compressive strength and 
density. Tests should include thermal conductivity of 
the masonry unit. 


