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Abstract

Previous studies indicated high cost of walling materials for housing project. As a result,
the use of interlocking compressed earth block as an alternative walling material has been
proposed. Accordingly, this paper presented the analysis on the usability of interlocking
compressed earth block for housing project. Three research questions and hypotheses
each were formulated to guide the study. The population of the study consisted of all
building site supervisors and building workers from selected states and geopolitical zones
in Nigeria. The sample size comprised of 150 respondents which was made up of 25 site
supervisors 125 site workers. A structured questionnaire was used for data collection. The
statistical mean, standard deviation, and t-test were used to analyse the data. The analysis
revealed that both the site supervisors, and workers were comfortable with the handling of
the blocks during block laying process.

Keywords: Interlocking Block, Compressed Earth Block, Housing Project

Introduction

Through the ages, mankind has devised several means of providing a comfortable house
as a basic necessity of life. Recent studies suggested that all aspects of housing project
from conception to delivery have become expensive trades (Ogunsemi, 2010; Adedeji,
2010: and Arayela, 2005). Different design principles, construction practices, technologies
and building materials have been employed in the building industry for housing project
involving high material and construction costs (Oladipo & Oni, 2012; and Danso & Manu,
2013). The case is more serious in the developing country like Nigeria that experiences
dwindling economy. The situation has warranted the search for affordable construction
material. One of the most recommended affordable construction material is the
interlocking compressed earth block (Amado, Pinto & Santos, 2007; Adedeji, 2008;
Raheem, Bello & Makinde, 2010: Ferguso, 2008; Chweiduk, 2003; and Calkins, 2009).
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interlocking blocks for housing project. !y
Research questions
: - | compress
1. What is the workers’ efficiency of use of interlocking p ed earth h'“‘ckd
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I

2. What is the workers’ profici

e use of the interlocking block dUring i
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3. What is the workers' effectiveness of th

maintenance?

Hypotheses
he respondents’ opinions gn the

Ho:i: There is no sgnicafant difference between U s
efficiency of use of interlocking compressed earth block during block |a‘fing it Bry
S5

he respondents’ opinions gon the

Ho2: There is no sgnicafant difference between t wir
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efficiency of use of interlocking block at finishing stage.
Hos: There is no sgnicafant difference between the respondents’ opinions on th il
efficiency of use of interlocking during repair and maintenance. es

Methodology
The study used the survey research design. Five out of the six geopolitical zones in Niger
(h}

namely; North West, North East, North Central, South West, and South East were Useq
the area of study. The population of the study was the building site SUpervisors,
building skilled men, and the building labourers. A structured questionnajre With 18 iten
statements was administered to 150 respondents (25 supervisors and 125 workers) thy

were randomly selected from the five geopolitical zones in the country. The Cronbach's
alpha reliability coefficient of 0.842 was achieved from the research instrument. Th
variables, namely; gender, age and status as disclosed in table 1 were used to conduct th
study. 120 survey answers were returned, justified and used in the data analysis. The fiv
point Likert scale was used to scale the responses. The statistical mean, standard deviatior
and t-test were applied for the data analysis. The relationship of the construct of
depenleent variables was estimated through correlation analysis. While the regressiof
.analys:s jwas used to determine the relationship between the variables on the usabilt/®
Interlocking compressed earth block in housing project.
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Table 1.: General Characteristics of the Respondents

el — Category  Person (%)
Ceneral Characteristics: Gender Male 92 (76.67)
Female 28 (23.33)
Total 120(100.0)

Age > 40 years 51(42.50)

< 40 years 69(57.50)
Total 120(100.0)

Status  Supervisors 20(16.67)
Workers 100(83.33)
Total 120(100.0)

Results, findings and discussion

Table 2. Mean Rating and Standard Deviations of the Respondents on the Efficiency of Use
of Interlocking Blocks During Block Laying Process

S/N Item Statements X
] Eased block delivery by the labourers

SD Remarks
3.82 0.91 Accepted

2 Horizontal block alignment process is easy 3.60 1.01 Accepted

3 Interlocking block joining procedure is friendly 3.47 1.05 Accepted

4 Interlocking block laying process is fast compared to 3.95 0.97 Accepted
other types of block

5 Vertical block alignment saves time 3.58 1.12 Accepted

6 It gives room for workers to get more pay 4.02 1.04 Accepted

Grand mean 3.74 Accepted
Tables 2, 3 and 4 showed the mean rating and standard deviati

ons of the respondents on
the efficiency of use of interlocking compressed earth block during block laying process,

proficiency of use of the interlocking block at finishing stage, and the effectiveness of the
use of the interlocking block during repair and maintenance respectively. It was observed
from Table 2 that both the site supervisors, and workers were comfortable with the

handling of the blocks during block laying process. The result implied that the use of
interlocking compressed block enabled maximum construction work output. The finding

was in line with the submission of Adedeji (2010) that shorter time of construction is a

benefit of the use of interlocking block. Furthermore, Table 2 revealed that small quantity
of mortar was used to plaster interlocking blocks.
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Table 3: Mean Rating and Standard Devia

Use of Interlocking Block at Finishing Stage - tig,
,—:%—ﬂﬂaﬂ““'ﬁhhx Q’ﬁ*

S/N Item Statements e ee— -—-———2-____%___5._@____%_ R&““
] Plastering work is easy | 88 1, ] Rm%
2 Electrical work on interlocking blocks is easy | 2.46 1.2 Rﬁj,ﬁ':‘&ﬂh
3 Plumbing work on the interlocking blocks 53VE§ ume 2.72 7 P Rﬁjﬁtfﬁﬁ
4 Decoration works on interlocking blocks save time 2.68 0.9¢ sz-ﬁttﬁﬁ
5 Plastering interlocking blocks saves mortar 3.24 115 Atmqﬁd
6 Plastering interlocking blocks saves labour 3.02 1.02 AEEEDEEU

CEDI
N

Grand Mean 2.85

dur r and W
Table 3 showed that the waste of old blocks during repair an Maintenanc, 3

; - ith Assiamah, Abek Orke
minimised. The finding was In agreement with ! anl and Ag‘f"’-‘man 5“*&3
that the use of interlocking block reduced construction material, {2{”5

+ I N'e%.ﬂa-':rth@fﬂ5
respondents were of the opinion that it was difficult to carry out electricyl S th
works, as well as decoration and paint works on the block walls a5 , <

ang iy
stiffness of the block. It was also hard to scrap away loose debris of the d”apidateqh :

Sult o h
o
during repairs and maintenance works. e

Table 4. Mean Rating and Standard Deviations of The Respondents on The Effec
Working on Interlocking Blocks During Repair and Maintenance

S/N Item Statements X SD\

- p REI‘na
1 Scraping away loose debris from the dilapidated portion 2.79 ].m
:

of the wall is an easy task

2 Cutting doorway, window-way, and other openings 2.63 1.0
through interlocking wall is an easy task

3 Repair and maintenance of electrical and plumbing 2.55 0.9] Rejecteg
works on interlocking block are easy

4 Waste of old blocks are minimised during repair and 3.17 1.19 Accepteg
maintenance

5 Repair and maintenance of plastered wall save time 2.94 1.04 Rejecte

6 Dismantling and replacing interlocking block during 3.24 1.18 Rejected
repair is an easy task

Grand mean 2.89 Rejected

Table 4 indicated shorter time of construction and minimised construction cost as
benefits of interlocking block over the sandcrete block. Assiamah, Abekan and Agyem#
(2016) carried out a comparative study on interlocking blocks and sandcrete blocks f
material, human and monetary consumption in construction of walls in housing project

.
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Table S: Test Analysis Between the

Variables Gender, Age, and Status on the Usability of

Interlocking Block (@ 95 o confidence level)
| | Block repair &
Division Block laying  Block finishes |
- | maintenance
efficiency proficiency .
R effectiveness
Gender Mal i e B d |
dale W=TeaT (3D 76+ (1.02 2.84+ (1.10) 2.91% (1.03)
Female n=28%(s.p) 3.71 % (1.05) 2.87+ (1.13) 2.85+ (1.11)
-val
t-value ., 0.22 -0.12 -0.25
t-value .4, 2.02 2.02 2.02
Age . _
J > 40 n=351%(S.D) 3.75% (1.13) 2.82+ (1.08) 2.93 + (1.11)
< 40 n =69+ (5.D) 3.72+ (1.01) 2.90 + (1,12) 2.86+ (0.99)
t-value cal 0.15 -0.39 0.36
t-value tapie 1.98 1.98 1.98
Status : = 20 (SD )
Supervisor n= 20 (5D) 3.78+ (0.92) 2.91+ (1.07) 2.94+ (1.05)
Workers n=100(5.D) 3.73% (1.04) 2.83 + (1.00) 2.85+ (0.96)
t-value cal. 0.22 0.31 0.35
t-value tapje 2.04 2.06 2.06

Table 5 showed the summary of the mean, standard deviation and t-test results of the
study base on the variables namely: gender, age, and status. The study showed that the
female gender had a greater feeling on the block finishes proficiency than the male

gender; while the opposite was the case for block laying efficiency, and block repair and
maintenance effectiveness.

Table 6: Correlatio

n Between the Constructs of Interlocking Block Usability Variables

Block Block Block repair &
Task laying finishes maintenance
efficiency proficiency effectiveness
Block laying efficiency 1
Block finishes proficiency 0.494 ]
Block repair & maintenance effectiveness 0.808 0.448 . ]

Table 6 contains the correlation analysis of the construct of the variables for evaluating the
usability of interlocking compressed earth block for housing project. It indicated that
block laying efficiency had a higher relationship with block repair and maintenance
effectiveness than block finishes proficiency. This is in line with the findings of Adedeji
(2012) who examined the benefit of the use of interlocking blocks in housing projects.
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5. Regression Analys!s _EE_TEE?__ 3

variables of Interlocking Block s
= e — — 3abj);

Table 0 ———‘**'f;c;e ;cieat ~ standard error t=value
GRS 143 0.102 30.727 ;’“"—'alug
rcept ' =2./94 gy
Icn::derp D1 g 9.284 'S‘E-Bd
Age Lallo2 e 6.099 ]‘653?6
Status L 3h . o GG
U9
M r=70:163  p_,
_ .00
The regression analysis amongst the variables on eva Lfa“;g e Py OF iny
ompressed earth block for housing ProJEct We® e Il-]l-gure ? 't showeg th:%m"
i ariables had more positive influence on the usa '_'w o mterlﬁcking C al.n‘*-':
status Vv oject than the gender variable. Equatigp ] G:'D““*'{
oy

earth block for housing pr iy

relationship between the variables.

y = 3.143 - 0.769C + 1.196A + 0.9475
A is age, S is status of the respondent, Y = intErluckingb

G is gender, * iani
Where, g Il hypothesis, that there is no significant differg,.
1tlﬁiﬂrr

ility. Furthermore, the nu - INi
usability block laying efficiency, block finishes Proficiency ,
1 dS |

ini ts on
opinion of the responden . "
block repair and maintenance effectiveness was upheld at 95 % anﬁ dence leve| dl.

Conclusion
s have been conducted to investigate the stability and functiﬂnm )

interlocking compressed earth as an alternative walling material to the Convery,
sandcrete block. Sturm, Ramos and Lourenco (2015) conducted an experimen
interlocking compressed earth blocks to characterize its mechanical properties 1.
reported that compressed blocks stabilised with cement possessed acceptable mecha,
properties for blocks in terms of structural stability and functionality. Specificall ,
paper analysed the usability of interlocking compressed earth block for housing prj
Nigeria. The study revealed that both the site supervisors, and workers are comfor:
with the handling of the blocks during block laying process. It also revealed the yy:

interlocking compressed earth saved construction material and time.

Several researche

Recommendations

1. There should be an awareness campaign through workshops, seminars ?
conferences to sensitize and encourage the building industry on the use of inter

compressed earth block for housing projects.

2. The practice of the application of interlocking compressed earth block for 1
project in Nigeria should be imbibed will all vigour to boost youth empowermert
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