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COMPRESSIVE STRENGTH OF COMMERCIAL SANDCRETE BLOCKS
PRODUCED IN WUDIL AND WARAWA LOCAL GOVERNMENT AR
KANO STATE, NIGERIA

Ma’aruf, A'. and Jimoh A. A2
'Department of Civil Engineering Kano University of Science and Technology, Wudil.
‘Department of Civil Engineering University of Ilorin

_ ABSTRACT
Sandcrete blocks constitute a unique class amorigst man-made structural component for bui
in civil engineering works. The objective of this paper is to compare the compressive stremgeh
sandcrete blocks produced in Wudil and Warawa local government areas of Kano state, Nigs
with local and international standards. Five commercial block industries were selected from =
local government area. Sand samples from these industries were analyzed to determine
suitability for block making. Compressive strength test was also carried out on the blocks at 3
and 28 days of curing. The analysis confirmed that the sand used is suitable for block mak:
The compressive strength of the Sandcrete blocks is below standard recommended by
Nigerian Industrial Standards (NIS) 87:2000; which specifies that the lowest compress
strength of individual block shall not be less than 2.5 N/mm? and average compressive stres
shall not be less than 3.45 N/mm? . The compressive strength of individual blocks ranges fem
0.22N/mn?* to 1.75 N/mn¥.The average compressive strength varied from 0.29 N/mn? to
N/mn?.Proper curing and suitable selection of constituent materials were suggested to improwe
on.the quality of sandcrete blocks.
KEYWORDS: Sandcrete block, Compressive strength, Infrastructure.
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INTRODUCTION

Over 90% of physical infrastructures in Nigeria
are being constructed of sandcrete blocks
(Baiden and Tuuli, 2004). This means that the
importance of these blocks cannot be
overemphasized. Sandcrete blocks are composite
material made up of cement, sand and water,
moulded into different sizes (Barry 1969), while
Oyetola, et al (2006) define sandcrete bocks as
walling units made from course natural sand or -
crushed stone dust mixed with binder and water
and pressed to shape. Sandcrete blocks are
available for construction of load bearing and
non-load bearing structures (Hodge, 1971). On
setting and hardening, the blocks attain
sufficient strength to be used as walling units (
Baiden and Tuuli,2004). In the hardened state,
sandcrete has a high compressive stress and this
strength increased with density. According to
Abdullahi (2005) the quality of sandcrete blocks
is inconsistent due to the different production
methods employed and the properties  of
constituent materials, he also discovered that
sandcrete blocks produced commercially were
below the minimum standard. For a long time in
Nigeria, sandcrete blocks are manufactured in
many parts of the country without any reference
to suit local building requirements or good
quality work (Oyekan and Kamiyo, 2008). In the
year 2000, in an attempt to enhance the best

materials and manufacturing  practice, the
Standard  Organization of  Nigeria (SON)
developed a reference document which

prescribed the minimum requirements and uses
of different kinds of sandcrete blocks (NIS |
87:2000 series).Among the objectives of this
document are to ensure that all block
manufacturers meet a minimum specified
standard, and to control the quality of blocks

102

produced by these manufacturers. After =
introduction of the standards, variations -
quality still exist in the quality of blocks
According to NIS, sandcrete blocks are masase
units which when used in its normal aspems
exceed the length, width or height specified S
bricks. The block can therefore be made either ™
solid and hollow rectangular types (for norma
wall) or decorative and perforated in differam
designs, patterns, shapes, sizes and types S
screen wall or sunbreakers). The jointing o
beddings and perpends are 25mm thick in
the normal and screen walls. In the har
state, sandcrete has a high compressive
and this strength increased with density. The
range of minimum strength specified in NS
87:2007 is between 2.5N/mm? to 3.45N/mm
Compressive strength being the maximum str
sustained by the specimen, that is the maxim
load registered on the testing machine divided &
the cross sectional area of the specimen. Nevile
(1983) stressed the fact that cement bincs
aggregates together and fills up the voids =
between them.

The mix proportions are determined carefully
ensure that resultant blocks meet spec
standard. British Standard; BS 2028 specifies thas
the mix used for sandcrete hollow blocks s
be not richer than one part by volume of cemens
to six parts (1:6 ) of combined fine and coarss
aggregate except that it may be increased to 1-«
where thickness of the web of block is 25mm ar
less. Chance and assignable variations are two
factors known to cause variations in the quality
of sandcrete blocks (NIS 87:2000). Chancs
variations -are variations in quality as a result of
environmental influences such as temperaturs
radiation, noise etc.
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hand ‘are the sources of variation that can be
attributed to man, machine, raw Mmaterials and
method. It js against these assignable causes of
variations that this research work intends to
investigate the quality of sandcrete hollow blocks
produced in Wudil and Warawa local government
areas to be compared with NIS standard.

MATERIALS AND METHODS
For the purpose of thijs study commercial
sandcrete block industries were visited and nine

RESULTS AND DISCUSSION
Table 1. Sieve Analysis of sand Samples.
Percentage passing (%)

Sample Sample Sample Sample
A B C D

[97.00 58560 [99.00
19535 19795 o765
: [85.04 8337 |

Table 2 Mean Co
Covernment Areas

DISCUSSION

Sieve Analysis

The results for the sieve analysis are shown in
Table 1. Samples A, B, C, F, G, and I, satisfy the
overall grading and course grading limit
according to (BS 882:1992). However
percentage by mass finer for sieve 150pum size

150um. This

. The sjeve analysis

results indicate that the sands particles are
suitable for construction purposes

Ma’aruf and Jimoh

and tested for compressive strength
using the compressijon testing machine in
accordance to BS 2028. Sieve analysis test was
carried out on the sand samples to ascertain their
suitability for block making in accordance to BS
1377.

Sample Sample Sample Sample Sample Sample
E F G H | J

—1 00.00
lmu 94.30
98.60

97.30

[ 100.00 1716060 | 160,66 |

89.90 98.60

| 8870 5729 |

Mean Compressive Strength (N/mm?)

.Compressive Strength

The results for the compressive
blocks are shown in Tables 2. The average
compressive strength ranges between 0.29
N/mm? to 1.30 N/mm2These values fall below
the standard prescribed for |oad bearing
sandcrete blocks. Nigerian Industrial Standard
(NIS g7: specified that lowest

strength of

average com
than 3.45 N/mm>.
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The blocks may be used as non load bearing. The
results indicate poor quality control in the sense
that the strength result show wide range within
the same lot. All the block manufacturing
industries visited use potable drinking water
from tap and well which is recommended for
construction work (BS 3148: 1980). It is also
noted that curing was not properly done by
manufactures of sandcrete blocks investigated in
the paper. The blocks are produced and left on .
the open air. The water sprinkled on them was
not adequate. Most blocks sold have not reached
28 days as a result of high demand resulting into
low compressive strength.
All industries used Ordinary Portland Cement
(OPC) Dangote brands which conformed to NIS
444-1. 2003 as evidenced by the certification
mark (NIS 444-1:2003; 1SO 9001: 2008) on the
product bags. Also results on table 2 are in
conformity that compressive strength is block

age dependent.
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CONCLUSIONS
The aggregate grading of the sand used for @

manufacture of sandcrete blocks are within =
limit specified by BS 882: 1992 and are thers
suitable for block making. The ave
compressive strength of the sandcrete blag
was found to be below standard. The ave
ranges between 0.29N/mm? and 1.30N/mm".
The following measures are recommendec
that the quality of blocks produced could

enhanced.
(i) Improvement on the selection of materials 2n8

curing

(ii) The users should always demand a certificass
of test from block-makers to ascertain that =
blocks being purchased are of good quality.

(iii) Adequete and more frequent wans
sprinkling on manufacture blocks should ==

ensured.
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