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Abstract:  

This paper looks into the strength properties of sandcrete blocks produced by block industries in 

Makurdi metropolis in Benue State, Nigeria. Two research questions guided the study. The study 

adopted a true experimental research design. A total of one hundred and eighty (180) hollow 

sandcrete blocks specimens of size 450 x 225 x 225mm were randomly sampled among eighteen (18) 

sandcrete blocks manufacturing industries in Makurdi Metropolis. The sampled blocks were 

purchased and transported to civil engineering department of the Federal University of Agriculture, 

Makurdi where they were subjected to compressive strength and percentage water absorption tests. 

Findings revealed that; the dry compressive strengths of sandcrete blocks ranged between 0.23 

N/mm
2
to 0.58 N/mm

2 
which were far lower than the values specified in the stipulated standards. 

Findings further indicated that the water absorptions capacities of the sandcrete blocks among 

seventeen blocks manufacturing industries within the metropolis were found to be as high as 13.06% 

to 27.07% which were above the maximum value of water absorption recommended in the stipulated 

standard.  Based on the findings, the following recommendations among others were made, which 

include: Block manufacturing industries in Makurdi metropolis should adopt the specified mix ratio 

of 1:8 cement sand proportion in order to achieve the required strength; A  roofed shed or tent should 

be used for block molding and curing and a mandatory seven days curing period should be 

encouraged among the blocks manufacturing industries in Makurdi metropolis; The addition of 

plaster sand to the river sand for block molding should be stopped by blocks manufacturers as it will 

further increase the percentage of fines in the mixture thereby affecting the percentage water 

absorption and other properties of the blocks. 

 

Keywords:  Commercially produced, Evaluation, Sandcrete, Sandcrete blocks, and Strength 

properties. 

Introduction 

Sandcrete blocks are building units used for erection of masonry walls. Sandcrete block is a 

composite material made up of cement, sand and water, molded into different sizes (Nigerian 

Industrial Standard, 2004). According to Aiyewalehinmi and Tanimola (2013), sandcrete blocks are 

made from loose mixture of soil or aggregate, cement and water (damp mixture). The damp mixture 

is mixed and placed in a mold which is made of steel, plastic or wood. The mold is removed 

immediately after compaction, which is either done by hand or by a vibrating machine. After 
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sufficient curing, the individual blocks are joined together to form walls using cement-sand mortar. 

According to Hamisu and Mohammed (2014), Sandcrete hollow block is made from a mixture of 

sharp sand, cement in the ratio of 1:6 with the minimum amount of water, in some cases with 

admixture, moulded and cured in a control environment. In Nigeria over 90% of physical 

infrastructures are being constructed using sandcrete blocks (Anosike and Oyebade, 2012. 

Sandcrete blocks appear to be the most commonly utilized walling unit within Makurdi 

metropolis. Personal observation reveal that, most sandcrete blocks used in Makurdi metropolis for 

construction are gotten from  manufacturers and entrepreneurs who produced blocks which are sold to 

contractors and clients with the sole aim of making profit. According to Sholanke, Fagbenle, 

Aderonmu and Ajagbe (2015), block manufacturing industry is one of the largest production sectors 

of the construction industry in Nigeria. Operators of commercial blocks tend to take advantage of this 

high demand to deliver low quality products. This practice according to Baiden and Tuuli (2015) 

results in buildings and structures failing the test of time. Omopariola (2014) found that the critical 

problem of building failure and collapse isthe construction of building with sandcrete blocks of low 

compressive strength, high water absorption among others. 

Despite the effect of these properties especially compressive strength and water absorption on 

the durability of buildings, contractors and clients use sandcrete blocks without regard to the 

properties and qualities of these blocks. A number of studies have been conducted on compressive 

strength and percentage water absorption of sandcrete blocks commercially produced in other parts of 

the country which revealed shocking results. According to Abdullahi (2005), the compressive 

strengths of sandcrete blocks in Minna, Nigeria range between 0.14 N/mm
2
 and 0.66 N/mm

2
, while 

Ewa and Ukpata (2013) found that the compressive strengths of sandcrete blocks produced by 

commercial block industries in Calabar range between 0.25 N/mm
2
 and 0.92 N/mm

2
. Similarly, Joel 

and Utyankpan (2015), also reported low average compressive strength values of between 0.56 

N/mm
2
 and 0.98N/mm

2
. among commercial producers of hollow sandcrete blocks in Abuja 

Municipal.These values are far below the NIS (87:2004) minimum recommended of 2.5 N/mm
2
.  

On water absorption percentage, Tsado, Auta, James and Ahmed (2013), reported higher 

water absorption values between 15.17 – 18.04 % for 150 mm blocks and 14.32 – 19.94% for 225 

mm blocks when commercially produced sandcrete blocks in Minna, Niger State Nigeria, were 

subjected to water absorption tests which are above the maximum value of 12% recommended by 

NIS (87:2004). Similarly, Anosike and Oyebade (2012) reported an average higher water absorption 

value of 16.95% when blocks produced in Ogun State were subjected to water absorption tests which 

are much higher than the maximum water absorption value of 12% specified for blocks by NIS 

(583:2004).With these results, it is not surprising to hear cases of building collapse.  

The focus of the present study is to evaluate the strength properties of blocks produced from 

the various commercial block industries in Makurdi metropolis. Only 450 x 225 x 225 mm size 

hollow blocks being the sandcrete blocks used for construction of load bearing walls was obtained 

and used for laboratory tests. 

Statement of the problem 

Personal observation has shown that, sandcrete blocks are extensively used in the 

construction of buildings and other structures in Makurdi Metropolis. Personal observation has also 

shown that, a lot of block manufacturing industries are found in Makurdi Metropolis due to the level 

of patronage of commercially produced sandcrete blocks. Producers of sandcrete blocks always show 

concern at the number of sandcrete blocks of a given type that can be produced from a bag of cement 

in order to maximize profit by producing the largest number of blocks possible with little or no 

attention paid to the quality of the blocks (Oyekan, 2008). The quality of blocks being produced fail 

to effectively serve users as often manifested by the formation of cracks on buildings after 



 

     IJED Journals 
International Journal of Education Development               

ISSN: 1119-74-98 University of Uyo 

 

Vol. 24 (1)  2019 Page 3 

construction process, and in some cases during the construction process, which is one of the earliest 

warning signs of failure long before the actual event of collapse. The growing problems of building 

failure will be on the increase if this trend is not addressed and will consequently result in increase in 

cases of building collapse and consequently, wastage of time, money, and in some cases loss of lives 

and property. The quality of sandcrete blocks therefore should be of great concern to all designers, 

contractors and other users of these blocks, hence the properties of sandcrete blocks produced in 

Makurdi Metropolis of Benue State need to be investigated. 

Purpose of the Study 

The main purpose of the study is to evaluate the strength properties of commercially produced 

sandcrete blocks in makurdi metropolis. Specifically, the study sought to investigate; 

1. The dry compressive strength of sandcrete blocks produced in Makurdi Metropolis. 

2. The percentage of water absorption of sandcrete blocks produced in Makurdi Metropolis. 

Research Questions 

The following research questions guided the study. 

1. What is the mean of dry compressive strength of sandcrete blocks produced in Makurdi 

Metropolis? 

2. What is the mean percentage water absorption of sandcrete blocks produced in Makurdi 

Metropolis? 

 

Methodology 

 Full experimental design was adopted to carry out this study. The Laboratory 

experimentation method involved subjecting the block samples collected from the various blocks 

molding sites within Makurdi metropolis to laboratory tests. Makurdi metropolis was considered due 

to large volume of block manufacturing industries within the metropolis. Furthermore, the Federal 

University of Agriculture, Makurdi had all the equipment needed for this study. The study 

purposively sampled three (3) wards out of eleven (11) namely Clerks/Market ward, Fiidi ward and 

North Bank II ward which were considered to be wards where all the block molding sites in the study 

area are found. Eighteen (18) sandcrete blocks manufacturing industries were selected among the 42 

sandcrete blocks industries identified within the three wards using simple random sampling 

technique. Finally, the researchers adopted simple random sampling technique to select ten (10) 

sandcrete blocks from each block manufacturing industry which gave a total of one hundred and 

eighty (180) sandcrete block samples.The water absorption capacity and compressive strength tests 

were the properties tested on the blocks sample collected. The singular reason being that water 

absorption percentage and compressive strength are the two major characteristic requirements 

specified for testing and verifying the quality of sandcrete block apart from appearance and 

dimension (NIS 87:2007). 

The dry compressive strength test was carried out on each of the block sample by crushing to 

determine individual compressive strength. The samples were capped with two 230 x 460 x 20mm 

thick steel plates and were placed carefully within the set marking pins of the compression-testing 

machine. The crushing load was then applied continuously without shock to the sample and in this 

way the maximum crushing load was obtained for each sample. The dry compressive strength was 

then calculated in each case from the ratio of the maximum load and the cross sectional area of the 

block in N/mm
2
 using the equation below: 
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The effective cross sectional area of the block =                 –                  . 

The crushing/failure load of each block was recorded and the average compressive strength of five 

blocks specimens computed was used as the mean dry compressive strength test value of the blocks 

from the given block molding site. 

The sandcrete block specimens were subjected to water absorption tests after 28 days of 

curing before compressive strength tests was conducted. Each sample of sandcrete blocks was 

weighed in dried conditions and the readings were taken. Each block was then fully immersed in 

water in a curing tank for 24 hours. After 24 hours, the wet block samples were removed and  

weighed. The difference in weight between the blocks before and after immersion divided by the 

weight before immersion multiplied by one hundred gives the percentage water absorption value of 

the blocks. This was computed mathematically using the equation given by the Nigerian Industrial 

Standard (2004) as expressed below: 

                   
                                        

              
 

The average value of five blocks subjected to the test was used as the mean percentage water 

absorption value of the blocks from a given block molding site. 

The dry compressive strength with regards to research question one was computed using the 

Nigerian Industrial Standard (2004) equation for compressive strength and the result was analysed 

using the descriptive statistics of mean and standard deviation. The result was then compared with the 

chosen standards; NIS 2004and NBC 2006. Percentage water absorption with respect to research 

question two was computed using the Nigerian Industrial Standard (2004) equation for percentage 

water absorption and the result analysed using the descriptive statistics of mean and standard 

deviation. The result was compared with NIS 2004.  

Results  

The results for the experiments were obtained from the research questions answered through 

data collected and analyzed. 

Research Question One 

What is the mean value of dry compressive strength of sandcrete blocks produced in Makurdi 

Metropolis? 

 Data for answering this research question are presented in Table 1  

 

Table 1: Mean Value of Dry Compressive Strength of Sandcrete Blocks in Makurdi Metropolis 

 

Block 

Industry 

Min. Requirement x
D
 Std Remark 

A BS=2.8 N/mm
2
, , 0.13 0.004 Below standard 

B NIS=3.45 N/mm
2
 0.13 0.003 Below standard 

C NBC=2.00 N/mm
2
 0.11 0.011 Below standard 

D 
 0.15 0.019 Below standard 

E 
 0.15 0.015 Below standard 

F 
 0.16 0.014 Below standard 
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G  0.15 0.014 Below standard 

H 
 0.13 0.020 Below standard 

I 
 0.11 0.026 Below standard 

J 
 0.19 0.018 Below standard 

K  0.15 0.011 Below standard 

L 
 0.13 0.013 Below standard 

M 
 0.16 0.020 Below standard 

N  0.15 0.019 Below standard 

O  0.13 0.021 Below standard 

P 
 0.14 0.010 Below standard 

Q 
 0.23 0.086 Below standard 

R  0.17 0.016 Below standard 

Grand 

Mean 

 0.15 0.005 Below standard 

 

Key 

x
D
= Mean value of Dry compressive strength of sandcrete blocks. 

N/mm
2
 = Newton per millimeter square. 

Table 1 shows the mean value of dry compressive strength of the sandcrete blocks in 

Makurdi metropolis. From Table 1, it can be seen that all the sandcrete  blocks tested  for mean dry 

compressive strength in Makurdi Metropolis had their mean ranges between 0.11 N/mm
2
 and 0.23 

N/mm
2
 with  grand mean = 0.15 N/mm

2
 and  Std= 0.005. The lowest mean being0.11 N/mm

2 
from 

industry ‘I’ and ‘C’ while the highest value been 0.23 N/mm
2
from industry. 

Research Question Two 
What is the mean percentage water absorption of sandcrete blocks produced in Makurdi 

Metropolis? 

Data for answering this research question are presented in Table 2. 
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Table 2: Mean percentage water absorption of sandcrete blocks produced in Makurdi metropo 

Block 

Industry 

Recommended % 

 

Mean Water 

Absorption (%) 

Std.  Remark 

A 
NIS = 12% 27.06 0.68 Below standard 

B 
 20.73 4.22 Below standard 

C 
 20.01 2.86 Below standard 

D  16.29 2.58 Below standard 

E 
 21.87 1.91 Below standard 

F 
 26.76 7.99 Below standard 

G 
 23.35 2.31 Below standard 

H  21.38 3.59 Below standard 

I 
 14.11 1.87 Below standard 

J 
 14.36 2.63 Below standard 

K 
 13.30 3.87 Below standard 

L  13.79 2.89 Below standard 

M 
 14.92 2.45 Below standard 

N 
 13.06 2.66 Below standard 

O  17.45 4.81 Below standard 

P  22.65 3.57 Below standard 

Q  5.50 1.40 Within standard 

R  13.73 4.83 Below standard 

Grand Mean  17.28 0.79  

 

Table 2 shows the mean percentage water absorption of sandcrete blocks produced in Makurdi 

Metropolis. From Table 2, it can be seen that all the sandcrete  blocks tested  for mean percentage 

water absorption in Makurdi Metropolis had their mean ranges between 5.50%and 27.07%with  grand 

mean = 17.28% and  Std = 0.79. The lowest percentage water absorption value being 5.50% from 

industry ‘Q’ while the highest percentage water absorption value being 27.06% from industry ‘A’. 

Discussion of Findings 

The study investigated strength properties of sandcrete blocks produced by block industries in 

Makurdi metropolis. Following the laboratory test conducted on the sandcrete blocks, the discussion 

of the findings is as follows;  

The findings of the study with respect to research question one, on Table 1, regarding the mean 

value of dry compressive strength of sandcrete blocks revealed that all the eighteen block 
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manufacturing industries investigated produced blocks with mean dry compressive strengths ranging 

between 0.11 N/mm
2 

and 0.23 N/mm
2
. These values fall far below the recommended minimum 

standard values of 3.45 N/mm
2
 and 2.0 N/mm

2 
by NIS (87:2004) and NBC (2006) respectively for 

load bearing 225 mm (9-inches) blocks.  

This finding on mean value of dry compressive strength of sandcrete blocks is in agreement 

with the findings of Ewa and Ukpata (2013), who investigated the compressive strengths of 

commercial sandcrete blocks in Calabar, Nigeria, and found out that the mean dry compressive 

strength of hollow 225 mm blocks ranged between 0.23 N/mm
2
 and 0.58 N/mm

2
. Both the lower and 

the upper range of the mean compressive strength values found in this study are slightly below that of 

Ewa and Ukpata (2013). The compressive strength obtained in this study as well as by Ewa and 

Ukpata (2013) however did not satisfy the minimum requirements specified in BS 6070(1978), NIS 

(87:2004) and NBC (2006). 

The finding of this study also compares with the study conducted by Abdullahi (2005), on the 

strength characteristics of sandcrete blocks in Bosso and Shiroro areas in Minna, Nigeria who found 

out the compressive strength of sandcrete blocks between the range of 0.14 N/mm
2
 and 0.66 N/mm

2
. 

The finding of this study is in agreement with Abdullahi (2005) as values obtained in both studies are 

similar and did not satisfy the minimum requirement specified in the stipulated standards. 

The finding of this study on mean value of dry compressive strength further compares with 

the study of Mohammed and Anwar (2014) who assessed the structural strength of commercial 

sandcrete blocks in Kano State and found out the mean dry compressive strengths of sandcrete blocks 

between the range of 0.25 N/mm
2
 and 0.92 N/mm

2
. This study is also in agreement with the study of 

Mohammed and Anwar (2014) as both studies found out similar values which are far below the 

minimum requirement specified in the stipulated standards. 

Similarly, the finding also agrees with the findings of Joel and Utyankpan (2015) who 

investigated the suitability of commercially available sandcrete blocks in Abuja Municipal and found 

out the mean dry compressive strength that ranged between 0.56 N/mm
2
 and 0.98 N/mm

2
. This values 

obtained by Joel and Utyankpan (2015) are higher than those obtained in this study but both values 

are far below the minimum requirement specified in the stipulated standards. 

Furthermore, the finding also agrees with Tsado, Auta, James, and  Ahmed (2013) who got 

values on dry compressive strength that ranged between 0.37 N/mm
2
 and 0.65 N/mm

2 
when hollow 

sandcrete block in Minna, Niger State,  were assessed. Again these values are higher than those 

obtained in this study. The values obtained in both studies however fall far below the minimum 

requirement specified in BS 6070(1978), NIS (87:2004) and NBC (2006). 

The findings on mean dry compressive strength of sandcrete blocks further agrees with that 

of Nwaigwe, Ogwu, Ugonna, Atakpu, and Edom (2014) who found out the dry compressive strength 

of sandcrete blocks between the range of 0.81 N/mm
2
 and 1.25 N/mm

2
 when the quality of blocks 

produced by block industries in Owerri, Imo state were assessed. The values obtained by Nwaigwe, 

Ogwu, Ugonna, Atakpu, and Edom (2014) are much higher than those obtained in this study. The 

values obtained in the two studies however did not meet the minimum requirement specified in BS 

6070(1978), NIS (87:2004) and NBC (2006). 

The finding of this study with respect to research question two on Table 2, regarding the  

mean percentage water absorption of sandcrete blocks revealed that, out of the eighteen block 

molding industries  investigated, only one industry (Industry Q) produced blocks with mean 

percentage water absorption value below the maximum 12% recommended by NIS (583:2004). The 

mean percentage water absorption of sandcrete blocks investigated ranged between 5.83% and 

27.07%. The lowest mean percentage water absorption value was 5.50% from industry ‘Q’ while the 

highest mean percentage water absorption value was 27.07% from industry ‘A’. 

The finding on mean percentage water absorption differs from that of Joel and Utyankpan 

(2015), who found out the mean percentage water absorption of commercially available sandcrete 

blocks in Abuja Municipal between the range of 5.1 and 8. 6% which is far below the values obtained 
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in this study and which satisfy the 12% minimum requirement of the NIS; 2004. The finding on mean 

percentage water absorption also compares with that of Nwaigwe, Ogwu, Ugonna, Atakpu, and Edom 

(2014) who also assessed the quality of sandcrete blocks produced by block industries in Owerri, Imo 

state. The finding in this study however agrees with those of Nwaigwe, Ogwu, Ugonna, Atakpu, and 

Edom (2014) who found out the mean percentage water absorption of sandcrete blocks between the 

range of 13.7% and 26.1% which is far above the 12% maximum acceptable by NIS (2004). 

The findings on mean percentage water absorption further compares with that of Tsado, Auta, 

James, and Ahmed (2013), who also assessed the quality of commercially produced hollow sandcrete 

block in Minna, Niger State and found out the mean percentage water absorption value for 225 mm 

blocks between 14.32 and 19.94%. The finding of this study is in consonance with Tsado, Auta, 

James, and Ahmed (2013).  Although their values are slightly lower than the values in this study, they 

are however higher than the 12% recommended by NIS (2014). 

Conclusion 

From the findings of this study, the following conclusions are reached: commercially 

produced blocks in Makurdi Metropolis are of very low quality. The dry compressive strength of the 

sandcrete blocks fall far below the recommended minimum required strength of  3.45 N/mm
2 

by NIS 

(87:2004)  and 2.00 N/mm
2
 by NBC (2006) for load bearing 225mm sandcrete blocks. The reasons 

for the low compressive strength of these blocks may be associated with poor mix ratios and 

inadequate curing methods as the blocks were exposed in open air under the sun and in most cases the 

water sprinkled on them was insufficient.  

The study also revealed that blocks produced commercially in Makurdi Metropolis are of 

very high water absorption capacities and are not likely to be durable. The reason for this high water 

absorption is due to high percentage of fines in the fine aggregates, and this also result into low 

compressive strength of the blocks.  

It can therefore be concluded that, the use of such substandard sandcrete blocks have been a 

contributory factor to the development of cracks noticed on walls   during and after construction of 

buildings in Makurdi metropolis. This implies that, building failures and subsequent collapse of the 

buildings in Makurdi Metropolis cannot be addressed unless the relevant regulatory bodies will 

check, compel and ensure that blocks produced by blocks manufacturing industries in Makurdi 

Metropolis meet the pre-determined minimum requirements specified in the stipulated standards. 

Recommendations 

Based on the findings of this study, the following recommendations are made: 

(a) Block manufacturing industries in Makurdi metropolis should adopt the specified mix ratio of 

1:8 cement sand proportion in order to achieve the required strength. 

(b) Block manufacturing industries in Makurdi metropolis should provide a roofed shed or tent for 

block molding and curing and a mandatory seven days curing period should be encouraged 

among the blocks manufacturing industries in Makurdi metropolis. This will ensure that the 

blocks attain a reasonable strength before being sold.  

(c) The addition of plaster sand to the fine aggregate for block molding should be stopped by 

blocks manufacturers as it will further increase the percentage of fines in the mixture thereby 

affecting the percentage water absorption and other properties of the blocks. 

(d) The Federal Government of Nigeria should empower the Nigerian Industrial Standard to 

check, identify and sanction ill-equipped sandcrete blocks producers. The NIS should also 
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carry out massive enlightenment campaign through seminars and conferences to educate 

sandcrete block manufacturers on the production processes. 
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