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ABSTRACT  

In this research work, a total of nine thousand (9,000) numbers of 6 inches (150 mm)-thick Sandcrete masonry blocks and 

another total of nine thousand (9,000) numbers of 9 inches (225 mm)-thick Sandcrete masonry blocks were collected as Test-

samples from three hundred (300) Sandcrete block-making factories, which are randomly sited in thirty (30) rapidly developing 

towns/localities located within three (3) highly-populated and state-capital metropolitan-cities—i.e. ‘Lagos’, ‘Ibadan’ and 

‘Abeokuta’ in South-Western Nigeria. Thus, from the cumulative total number of eighteen thousand (18,000) Sandcrete block test-

samples, each of the thirty (30) numbers of ‘ 6 inch-thick block test-samples’ and each of the thirty (30) numbers of ‘ 9 inch-thick

block test-samples’ which were collected from each of the ten (10) Block-making factories per town/locality was subjected to two 

(2) critical quality-evaluation tests—i.e. Compressive-strength ( )
block

f  test [using a compression-testing machine] and Water 

absorption coefficient ( )
AC

W  test [in accordance with standard established procedures and then, the mean values were computed 

and adopted as the representative/characteristic data for each Block-making factory. Consequently, the obtained results/data 

were then comparatively analysed using the Standards Organization of Nigeria ‘SON’ NIS 87: 2007 standard specified 

(recommended) values to empirically evaluate the Block-making/production quality of each of town/locality per city and of each 

city. Amongst other things, the comparative analysis of the obtained results/data showed that: while all (100%) of the tested 

Sandcrete masonry blocks produced in Lagos city and Ibadan city are classified as substandard—having failed to meet (fulfil) the 

NIS 87: 2007 standard requirements; just 30%  of the 6"-thick Sandcrete masonry blocks, and as much as 50%  of the 9"-thick

Sandcrete masonry blocks produced in Abeokuta city are classified as standard—having successfully met (satisfied) the 

NIS 87: 2007  Standard requirements—thus, making them the most ideal for construction purposes. 

Key Words: Sandcrete block, Compressive-strength, Water-absorption coefficient, NIS, Nigeria, Lagos. 

_____________________________________________________________________________________________

 

1. INTRODUCTION  

Presently, in some West-African countries such as Nigeria, Benin, Togo and Ghana; a careful examination of most building 

structures in many cities and towns, clearly shows that, the largest percentage of the buildings‘ walling materials consist of 

‗Sandcrete‘—in the form of Sandcrete blocks. However, this might only be evident to the inquisitive mind, whose curiosity leads 

him/her to realize that, beneath all of the exterior and interior wall-finishes [such as mortar, paints and tiles] of most buildings, 

there lies the overwhelming dominance of  Sandcrete blocks—as a walling material over Concrete—the latter which is used as a 

material for casting lintels and primary load-bearing structural members/elements i.e. slabs, beams and columns; in terms of the 

relative quantities used for the construction of buildings. More so, Sandcrete block is relatively cheaper (more affordable) than 
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other alternatives as a walling material for building construction in most developing countries with high housing deficit indices.  

While Concrete is summarily a man-made composite construction material consisting of mixed batches of fillers (fine aggregates 

& coarse aggregates) which are placed within the surrounding binder-paste (cement, water & air); under conditions that allow for 

ease of movement, curing and setting from its original plastic state to its final hardened state [1], [2]. Sandcrete on the other hand, 

is simply a yellowish-whitish material used for building, which is produced from a cementitious binder—[usually Portland 

cement] and natural sand in a circa  ratio of 1:8, with the addition of water—being the single most-utilized/consumed material 

worldwide [3], which may be sourced directly or indirectly from the nearby natural water sources like rivers [4]. More often than 

not, Sandcrete in the form of a rectangular block— [which could be hollow or solid], is used in a very similar way as concrete 

masonry units to erect the walls of buildings [5].  

Blocks are basically building units, which are larger than bricks and are used for the erection of the walls and partitions in 

buildings. Usually, they are produced to certain specifications, weights and dimensions that allow for ease of handling by the 

mason [6]. The BSI 6073:1981 opines that blocks are masonry units, whose dimension (L, W, H) exceed those of bricks, but do 

not necessarily exceed 0.65m, nor should its length or six times its thickness be lesser than its vertical height [7]. 

 

Figure 1: A Building and its Perimeter-fence under construction with the use of Sandcrete masonry blocks as the dominant walling-

material 

As was earlier mentioned, sandcrete blocks are by far the most widely used types of blocks for building construction in Nigeria 

and in neighbouring Ghana [8], as could be seen in Figures 1-7. In specific terms, [9] noted that of all the physical infrastructures 

currently available in Nigeria, an estimated 90+% were constructed using sandcrete blocks [7]. Obviously, this makes ‗Sandcrete 

Block‘ a very important building material, which ranks at par with ‗Concrete‘ and ‗Mortar‘ in terms of usage in these countries. 

A Sandcrete block is essentially a composite building/construction material that consists of cement, sand and water which is 

usually moulded into various sizes and shapes [10], [11], [12], [13]. There are two common variants (forms) of sandcrete block—

'Hollow Sandcrete Block‘ and ‗Solid Sandcrete Block‘. A hollow sandcrete block is often distinguished from a solid sandcrete 

block with the presence of a number of symmetric hollow openings which make them lighter and consequently cheaper to 

produce, only in terms of material cost, since the labour cost of producing both variants are basically the same. 
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Specifically, rectangular-shaped hollow sandcrete blocks consist of a mixture of cement (binder) and sand (fine aggregate) at a 

mix ratio of 1:8 respectively, with the addition of a variable amount of water, in order to achieve the recommended compressive-

strength [13], [14], [15], [16], [17]. However, [18] are of the opinion that, Sandcrete comprises of cement and sand mixed at a 

ratio of 1:6, which is then moistened by adding water and dried naturally on exposure to air. 

Although, the utilization and/or conversion of waste materials [such as waste-plastic and waste-glass] to useful construction 

materials such as concrete [19] and ceramic tile [20] etc., is sometimes encouraged; most construction-industry experts would 

often prefer the use of carefully designed and batched quantities of ingredients—including aggregates, cement and water to 

produce concrete and some other construction materials such as Sandcrete masonry blocks with the desired properties [21].  

 

Figure 2: A Building and its Perimeter-fence constructed with Sandcrete masonry blocks as the major walling-material. However, while 

the Perimeter-fence is un-plastered, the Building is plastered with mortar as an exterior wall finishing-material. 

The need to continuously study the effect(s) of minor and major variations in the 1:8 circa ratio and other constituents & their 

relative proportions in sandcrete blocks, has become critically important in many fields of engineering such as Noise (Sound) 

damping and Wireless telecommunication network (GSM) pathloss investigation in buildings. This is in view of the negative 

effects of exposure to hazardous Noise-levels from various sources including electricity generators, machineries and aerial 

vehicular systems [22], [23], [24], [25], [26]; and the usual/regular telecommunication network-improvement projects and 

activities [27], [28], [29], [30], [31], [32].  

Also, as is the case in many developing countries, the construction industry in Nigeria is facing several problems including 

quackery, corruption [33] and relatively high casualty & fatality rates [such as building collapse occurrences/cases] during 

construction [34]. Also, in many African countries like Nigeria, the regulators and stakeholders in the construction sector are 

presently faced with the several challenges including the erection of sandcrete block buildings in unplanned or poorly planned 

settlements [35], and many of which are annually affected by devastating floods [36].   

Furthermore, it is important to mention that, during the construction of a building with/without the use of sandcrete blocks [as the 

walling material], after the Structural-integrity evaluation—which is primarily considered, some other of issues of concern which 
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are secondarily considered include Fire-resistance [37], [38] Safety & Ergonomics [39], [40], [41]; Natural illumination [42] and 

Thermal comfort/Ventilation [43]—which aside the relatively high amount of electric power required to electrify high-electric-

load household devices/appliances like water pumps, heaters, pressing-irons and refrigerators/freezers [44], [45]; will certainly 

help to reduce the overall electrical energy consumption of a building, particularly in highly populated (a 2019 estimate: > 200 

million persons) and developing African country like Nigeria where constant supply of the yet inadequate electric-power 

generated still eludes the populace nearly six decades after independence from British imperialism [22], [25], [23], [46], [47], 

[48].  

In accordance with the ISO 8402:1986 standard, ―the quality of a product or service is the sum total of its features and 

characteristics, that has the capability to meet the specified or suggested requirements [7]. Also, [18] and [49] simply explained 

that, the quality of a product or service, as its ―fitness or purpose‖ or its ―compliance with specification‖ [7]. More specifically, 

with respect to Sandcrete blocks, [50] stated that, there are a number of factors that eventually affect the overall quality of a 

Sandcrete block, which include the production process/conditions, dimension & form, properties & batching of constituents and 

the curing age/condition(s) etc. [7] characterized the compressive-strength of Sandcrete blocks produced in Ondo State, Nigeria. 

 

Figure 3: A Building and its Perimeter-fence constructed with Sandcrete masonry blocks as the major walling-material. However, while 

the Perimeter-fence is only plastered with mortar, Ceramic tile is used for the exterior finishing of the Building 

Based on the findings of [51], it might be right to assert that, from Nigeria‘s pre-independence era up until the end of year 2000, 

Sandcrete blocks were being produced in the country with no clearly defined consideration to make them highly qualitative and/or 

specifically suitable for the country‘s building and environmental requirements/needs [7]. But, at the beginning of the 21
st
 century, 

the Standards Organization of Nigeria (SON) rose to the challenge, by issuing a set of benchmark quality specifications and 

applications for Sandcrete blocks—in which it was stated that ―the minimum compressive-strength of Sandcrete blocks in Nigeria 

should be 2.5N/mm
2
‖; which was later reviewed in year 2004 and most recently in year 2007, to range from 2.50N/mm

2
 to 

3.5N/mm
2 

for 6"-thick (150 mm-thick)  Sandcrete blocks and 9"-thick (225 mm-thick)   Sandcrete blocks respectively [13]. 

At this juncture, it is worth mentioning that, several researchers including [6], [49], [12], [20], [52], [17], [53], [54], [55], [56] and 

[57] have measured the compressive-strengths of sandcrete blocks produced in some localities in Nigeria. From which it was 

observed that, there were comparatively few cases of compliance with the NIS 87: 2007 standard requirements.  
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Figure 4: A Building and its Perimeter-fence constructed with Sandcrete masonry blocks and plastered with mortar.  

In addition, the exterior finishing material of both the building and Perimeter-fence is paint; and the top courses of the Perimeter-fence 

are constructed with fired-bricks hollow fancy-blocks 

 

It may be noticed that most of the previous researchers seemed to have restricted their studies to cover just a single locality/town 

or city within a state in the country. However, this particular study which cuts across three states [Lagos, Oyo and Ogun] provides 

a much broader study-area, which simultaneously covers a total of thirty (30) towns/localities located within three (3) highly-

populated, economically-viable and oldest metropolitan-cities in the South-western geo-political zone of Nigeria. Furthermore, the 

proliferation of Sandcrete masonry block-making factories in most Nigerian cities and the steady decline in the quality of majority 

of the produced Sandcrete masonry blocks have necessitated this study. Therefore, the aim of this study is to conduct a city-wide 

quality assessment of Sandcrete masonry blocks produced in Lagos, Ibadan and Abeokuta metropolitan-cities in South-western 

Nigeria; through the experimental determination and comparative analysis of the Compressive-strengths and Water-absorption 

coefficients with the stipulated industry standard values. 

 

Figure 5: A Building and its Perimeter-fence constructed using Sandcrete masonry blocks and plastered with mortar; with landscaping 

(kerb stones and flowers etc.). Moreover, while the exterior finishing material of the Perimeter-fence is only paint; while the exterior 

finishing materials of the building are paint and ceramic-tiles 
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file:///E:/ijasre-19/vol%205-5/published%20papers/www.ijasre.net
http://doi.org/10.31695/IJASRE.2020.33856


International Journal of Advances in Scientific Research and Engineering (ijasre), Vol 6 (8),   August -2020  

 

www.ijasre.net             Page 61 

DOI: 10.31695/IJASRE.2020.33856 

 
 

Figure 6: A Building and its Perimeter-fence constructed using Sandcrete masonry blocks and plastered with mortar. The exterior 

finishing of the Building and its Perimeter-fence is comprised of Painting, Painted art works, quarried Granite (‘Hard core’) stones and 

quarried Gravel stones 

 

 

 
 

Figure 7: A Building and its Perimeter-fence constructed using Sandcrete masonry blocks and plastered with mortar.  The exterior 

finishing of the Building and its Perimeter-fence is comprised of Painting and wall tiles 
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2. MATERIALS AND METHOD  

2.1 The Study-area 

As could be seen in Figures 8 and 9, the study-area comprised of three metropolitan-cities [‗Lagos‘, ‗Ibadan‘ and ‗Abeokuta‘] 

which are also the respective capital-cities of the three states [‗Lagos‘, ‗Oyo‘ and ‗Ogun‘] with the highest Internally Generated 

Revenues (IGRs) and Housing-deficit Indices in South-western Nigeria. It should also be noted that, these three cities—Lagos, 

Ibadan and Abeokuta are among the most-populated and oldest state-capitals in the South-western geo-political zone of Nigeria; 

and that South-western Nigeria posits as the economic nerve-centre of Nigeria and West-Africa in general. 

In each of these three (3) cities, ten (10) towns/localities with a relatively high frequency (occurrence) of multiple on-going 

housing construction projects (private or public) were first identified. After which ten (10) Sandcrete block-making factories sited 

within each of the identified towns/localities were carefully selected as being ideal for this study, on the basis of: the relative 

extent of patronage, scale of business activities, frequency of fresh daily production and number of customer/client referrals. Thus, 

a total number of three hundred (300) Block-making factories [i.e. 3 Cities * 10 Towns/Localities per City * 10 Block-making 

factories per Town/Locality] were selected for this study, as could be seen in Tables 1-3. 

2.2. Production Materials 

The materials (ingredients) which were used to produce the Sandcrete blocks were Cement, Fine aggregate and Mixing water. 

2.2.1. Cement: 

All the block production factories from which experimental Sandcrete block samples were collected, made use of one of four (4) 

commonly-used brands [‗Larfarge‘, ‗Dangote‘, ‗Ibeto‘ and ‗Unicem‘] of ASTM type 1 Ordinary Portland Cement—which based 

on the visual observation of the certification labels printed on the bagging materials were products which conformed to the ISO 

9001:2008, NIS 444-1:2003 and BS EN 197-1:2000 standards [2]. 

2.2.2. Fine Aggregate: 

The fine aggregates used were either sun-dried sharp sand or soft sand, or disproportionate mixtures of both.  

2.2.3. Mixing Water: 

As recommended by the Standards Organization of Nigeria (SON) in its most-recently reviewed Standard Code ‗NIS 87: 2007‘, 

the selected block production factories, applied potable (drinkable) water obtained from drilled water boreholes to mix the cement 

and sand. 

 

2.3. Test Samples 

The two groups of test samples were: the ‗ 6"(150 mm)-thick hollow sandcrete block group‘ [comprising of masonry blocks of 

dimensions 450 *150 *150mm mm mm ] and the ‗ 9"(225 mm)-thick hollow sandcrete block group‘ [comprising of masonry blocks 

of dimensions 450 *225 *225mm mm mm ]. Both groups were produced by the compaction of water-moistened mixtures of the 

above materials in steel moulds, after which, they were sun-dried. Also, the operators/workers of the three hundred (300) selected 

block-production factories cured the blocks by sprinkling water on them for 24 hours after production and sun-drying for curing-

ages ranging from 5-15 days, then, a cumulative total of nine thousand (9,000) numbers of 6"(150 mm)-thick hollow sandcrete 

block test-samples and another cumulative total of nine thousand (9,000) numbers of 9"(225 mm)-thick hollow sandcrete block 

test-samples were collected by random sampling and then, subjected to laboratory testing. 

2.4. Equipment 

The equipment used for this study included the following: Digital weighing scale, Water-curing tank and Compression-testing 

machine. 

2.5. Experimental Work and Procedure 

As was previously mentioned, a total of nine thousand (9,000) numbers of 6"(150 mm)-thick and another total of nine thousand 

(9,000) numbers of 9"(225 mm)-thick Sandcrete masonry blocks were collected as test-samples from three hundred (300) 

Sandcrete block-making factories, which were randomly sited in thirty (30) rapidly developing towns/localities located in ‗Lagos‘,  

‗Ibadan‘ and ‗Abeokuta‘ cities in South-Western Nigeria.  
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Figure 8:  Map of Nigeria showing the 36 States and Capital-cities with the Federal Capital Territory (Abuja) [58] 

 

 

 

Figure 9:  Map of South-west Nigeria showing Lagos (Ikeja), Ibadan and Abeokuta Cities [59], [60] 
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In summary: 

[3 Cities * 10 Localities per City * 10 Block-making factories per Locality * 30 Numbers of ‗ 6 inch-thick block test-samples‘]  

and,  

[3 Cities * 10 Localities per City * 10 Block-making factories per Locality * 30 Numbers of ‗ 9 inch-thick block test-samples‘]  

Each of the ‗ 6 inch-thick block test-samples‘ and ‗ 9 inch-thick block test-samples‘ was subjected to two (2) critical Quality-

evaluation tests—i.e. Compressive-strength ( )
block

f  test [using a compression-testing machine] and Water absorption coefficient 

( )
AC

W  test —as recommended by the Standards Organization of Nigeria (SON), for the basic quality assessment of sandcrete 

blocks [13]. After which, the mean values [of ' '
block

f  and ' '
AC

W ] were computed and adopted as the representative/characteristic 

data for each block-making factory. This was then followed by the computation of the respective mean values [of ' '
block

f  and 

' '
AC

W ] for each town/locality and their consequent adoption as the representative/characteristic data for each town/locality. 

Correspondingly, this [i.e. the computation of each city‘s overall average values from the above (already) computed average 

values] was also done for each of the three cities—Lagos, Ibadan and Abeokuta.  Consequently, the obtained results/data were 

then comparatively analysed using the Standards Organization of Nigeria ‗SON‘ NIS 87: 2007 standard specified (recommended) 

values to empirically evaluate the block-making/production quality of each of town/locality per city and of each city. 

2.5.1. Water-absorption Coefficient ( )
AC

W Test: 

With the aid of a Digital weighing scale [which was carefully checked to ensure that its previous validation was still valid], the 

dry weight 
1

( )W  of each of the test-samples (blocks) was determined and recorded. After which they were all completely 

immersed in water for a duration of twenty-four (24) hours, inside the water curing tank. Also, the wet weight 
2

( )W of each of the 

test-samples (blocks) was determined by weighing the water-immersed blocks with the same Digital weighing scale.  

 

Thus,  

‗Water Absorption Coefficient‘  2 1

1

100
* %

1
AC

W W
W

W


  - - - - - - (1)  

where: 

 
1

' 'W  is Dry weight of test-sample (block) in Newton ' 'N  

 
2

' 'W  is Wet weight of test-sample(block) after being immersed in water for 24 hours in Newton ' 'N  

Then, the mean values of ‗
AC

W ‘ so obtained in each of the three city-wide study-locations were then recorded and shown in 

Tables 1-3. 

2.5.2. Compressive-strength ( )
block

f Test: 

Based on the Standard Organization of Nigeria‘s (SON) recommended Nigerian Industrial Standard ‗  87: 2000NIS code 

specification‘ for making hollow sandcrete blocks, the Compressive-strength test of each of the test-samples (blocks) was 

conducted as summarily explained. In order to ensure that the crushing load was uniformly distributed around the block‘s surface 

during the crushing process; smooth wooden planks were placed at the top and bottom of the test-sample (block). It was then 

positioned at the centre between the crushing plates of a compression testing machine, which could exert a maximum crushing 

force (load) of 1500KN .  

 

After switching-on the compression testing machine and operating it to ensure that the test-sample (block) was crushed, the 

maximum crushing force (load) at which failure occurred was indicated (shown) and noted. After which, it was divided by the net 

Cross-sectional area of the test-sample (block), to obtain the Compressive-strength expressed in ‗ 2N/mm ‘ as is summarily shown 

(expressed) below. 

 
2

2

Maximum Crushing Load during Failure (N)
( / )

Net Cross-sectional Area of Block (mm )
block

f N mm   - - - - - (2)  
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where:  

for the 6"(150 mm)-thick hollow Sandcrete block with dimensions of 450 *150 *150mm mm mm as shown in Figure 10 below: 

 

 
Figure 10: A Standard 6” (150mm)-thick Sandcrete Masonry Block with its dimensions 

 

Net Cross sectional Area of Block = [Gross Cross-sectional area of Block] – [Sum of Areas of 2 Identical Hollow sections of Block] 

Net Cross sectional Area of Block = [Gross Cross-sectional area of Block] – [Twice the Area of 1 Hollow section of Block] 

Net Cross sectional Area of Block = [450*150] [2(150*50)]  

Net Cross sectional Area of Block = [67500] [2(7500)]  

Net Cross sectional Area of Block = [67500] [15000]  

Net Cross sectional Area of Block = 252500mm  

Then, 

This first area value was substituted into ‗Equation (2)‘ above to compute the Compressive-strength in ‗ 2/N mm ‘ as shown in 

‗Equation (3)‘ below. 

 2

6" 2

Maximum Crushing Load during Failure (N)
( / )

52500 mm
block

f N mm   - - - - - (3)  
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and, 

for the 9"(225 mm)-thick hollow Sandcrete block with dimensions of 450 *225 *225mm mm mm  as shown in Figure 11 below: 

 
Figure 11: A Standard 9” (225mm)-thick Sandcrete Masonry Block with its dimensions 

 

Net Cross sectional Area of Block = [Gross Cross-sectional area of Block] – [Sum of Areas of 2 Identical Hollow sections of Block] 

Net Cross sectional Area of Block = [Gross Cross-sectional area of Block] – [Twice the Area of 1 Hollow section of Block] 

Net Cross sectional Area of Block = [450*225] [2(150*125)]  

Net Cross sectional Area of Block = [101250] [2(18750)]  

Net Cross sectional Area of Block = [101250] [37500]  

Net Cross sectional Area of Block = 263750mm  

Similarly, this second area value was then substituted into ‗Equation (2)‘ above to compute the Compressive-strength in ‗ 2/N mm

‘ as shown in ‗Equation (4)‘ below. 

2

9" 2

Maximum Crushing Load during Failure (N)
( / )

63750 mm
block

f N mm   - - - - - (4)  
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2.5.3. Comparative Analysis: 
The procedure was repeated for each of the total number of eighteen thousand (18,000) test-samples (Sandcrete blocks) 

collectively obtained at the 3 cities of the study-area; and then, the values of each parameter obtained are presented in Tables 1-3. 
 

3. RESULTS AND DISCUSSION 

Tables 1-3 below give a report a summarized report of the experimental results and data obtained during this city-wide study. 

 

TABLE 1: Mean Values of Compressive-strengths and Water Absorption Coefficients of 6 Inch-thick and 9 Inch-thick Sandcrete 

Masonry Blocks Produced in Ten Towns/Localities in Lagos City, Lagos State, South-Western Nigeria 

S/No. 

Town/Locality  
of  

Block-making 
Factories cluster 

in  
LAGOS City, 

Nigeria 

 
6” (150 mm)-thick 

Sandcrete Masonry Block 

 
9” (225 mm)-thick 

Sandcrete Masonry Block 

Mean 
Compressive 

Strength 

' '
block

f   

(N/mm2) 

Mean 
Water 

Absorption 
Coefficient 

' '
AC

W   

(%) 

Mean 
Compressive 

Strength 
' '

block
f   

(N/mm2) 

Mean 
Water 

Absorption 
Coefficient 

' '
AC

W   

(%) 

1 Town/Locality 1 1.91 18.03 1.10 17.21 

2 Town/Locality 2 1.73 15.53 1.55 14.06 

3 Town/Locality 3 1.81 17.79 1.61 17.20 

4 Town/Locality 4 1.25 16.97 2.43 15.50 

5 Town/Locality 5 1.15 15.37 1.21 14.76 

6 Town/Locality 6 1.81 15.43 1.36 17.17 

7 Town/Locality 7 1.87 16.66 1.79 14.00 

8 Town/Locality 8 1.21 14.64 1.45 17.18 

9 Town/Locality 9 2.20 13.49 1.32 15.48 

10 Town/Locality 10 1.93 17.99 1.03 14.76 

Average of Mean Values 1.69 16.13 1.49 15.73 

 

3.1. Case-study 1: Sandcrete Blocks Produced in Lagos City, Nigeria 

Based on the experimental results displayed in Table 1, it could be seen that the Compressive-strength ( )
block

f  of the 6"-thick

(150 mm-thick)  and 9"-thick (225 mm-thick) Sandcrete blocks produced in Lagos city averaged at  21.69 /N mm  and 

21.49 /N mm  respectively; and ranged from 
21.15 /N mm  to

 22.20 /N mm  and
  21.03 /N mm to

  22.43 /N mm  respectively. These 

Compressive-strength values are below the standard values of 22.5 /N mm and 23.5 /N mm specified by NIS 87: 2007 standard as 

the minimum Compressive-strength for 6"-thick Sandcrete blocks and 9"-thick Sandcrete blocks respectively.  

Also, from Table 1, it could be seen that, the Water-absorption Coefficients ( )
AC

W  of the 6"-thick (150 mm-thick)  and 9"-thick

(225 mm-thick)  Sandcrete blocks produced in Lagos city averaged at 16.13%  and 15.73%  respectively; and ranged from 

13.49%
  
to

  
18.03% and

  
14.00% to

  
17.21% respectively. These Water Absorption Coefficients are higher the standard value of 

12% specified by NIS 87: 2007  as the maximum Water Absorption Coefficient for both 6"-thick  Sandcrete blocks and 9"-thick  

Sandcrete blocks. 
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TABLE 2: Mean Values of Compressive-strengths and Water Absorption Coefficients of 6 Inch-thick and 9 Inch-thick Sandcrete 

Masonry Blocks Produced in Ten Towns/Localities in Ibadan City, Oyo State, South-Western Nigeria 

S/No. 

Town/Locality  
of  

Block-making 
Factories cluster 

in  
IBADAN City, 

Nigeria 

 
6” (150 mm)-thick 

Sandcrete Masonry Block 

 
9” (225 mm)-thick 

Sandcrete Masonry Block 

Mean 
Compressive 

Strength 

' '
block

f   

(N/mm2) 

Mean 
Water 

Absorption 
Coefficient 

' '
AC

W   

(%) 

Mean 
Compressive 

Strength 

' '
block

f   

(N/mm2) 

Mean 
Water 

Absorption 
Coefficient 

' '
AC

W   

(%) 

1 Town/Locality 1 1.53 18.19 2.47 17.13 

2 Town/Locality 2 1.95 16.93 1.75 15.28 

3 Town/Locality 3 1.64 14.98 1.83 18.15 

4 Town/Locality 4 1.88 14.14 1.72 14.63 

5 Town/Locality 5 1.57 13.97 1.96 18.24 

6 Town/Locality 6 2.35 14.87 1.84 14.97 

7 Town/Locality 7 1.48 14.29 1.77 17.40 

8 Town/Locality 8 1.21 17.08 1.89 14.25 

9 Town/Locality 9 1.92 17.97 1.66 17.47 

10 Town/Locality 10 1.81 15.07 1.98 14.03 

Average of Mean Values 1.73 15.75 1.89 16.16 

 

3.2. Case-study 2: Sandcrete Blocks Produced in Ibadan City, Nigeria 

Following the trend of Lagos city, similar results were obtained at Ibadan city, as reported in Table 2, where from the following 

results in Table 2, it was evident that, for both the 6"-thick and 9"-thick  blocks: the minimum Compressive-strengths ( )
block

f were 

21.21 /N mm  and 21.66 /N mm , the average Compressive-strengths were 21.73 /N mm  and  21.89 /N mm , and the maximum 

Compressive-strengths were 22.35 /N mm  and 22.47 /N mm respectively. Obviously, the NIS 87: 2007  specified minimum 

Compressive-strength values of 
22.5 /N mm for 6"-thick (150 mm-thick)  Sandcrete blocks and 

23.5 /N mm  for 9"-thick

(225 mm-thick)  Sandcrete blocks, are higher than all of the above reported values of Compressive-strength of Sandcrete blocks 

produced in Ibadan city, Nigeria. 

In addition, from  Table 2, it is evident that, the NIS 87: 2007 specified maximum Water Absorption Coefficient ( )
AC

W  of 12%  is 

lower than the ten (10) mean values of 
AC

W  that were separately obtained for both the 6"-thick (150 mm-thick)

[Minimum  13.97%; Maximum  18.19%] 
AC AC

W W  and as well as the larger-sized 9"-thick (225 mm-thick)  

[Minimum  14.03%; Maximum  18.24%] 
AC AC

W W  Sandcrete blocks which were produced in Ibadan city. These therefore 

suggest that, virtually all the tested Sandcrete blocks are of low quality in terms of Compressive-strength and Water absorption 

coefficient considerations. 
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TABLE 3: Mean Values of Compressive-strengths and Water Absorption Coefficients of 6 Inch-thick and 9 Inch-thick Sandcrete 

Masonry Blocks Produced in Ten Towns/Localities in Abeokuta City, Ogun State, South-Western Nigeria 

S/No. 

Town/Locality  
of  

Block-making 
Factories cluster 

in  
ABEOKUTA City, 

Nigeria 

 
6” (150 mm)-thick 

Sandcrete Masonry Block 

 
9” (225 mm)-thick 

Sandcrete Masonry Block 

Mean 
Compressive 

Strength 

' '
block

f   

(N/mm2) 

Mean 
Water 

Absorption 
Coefficient 

' '
AC

W   

(%) 

Mean 
Compressive 

Strength 

' '
block

f   

(N/mm2) 

Mean 
Water 

Absorption 
Coefficient 

' '
AC

W   

(%) 

1 Town/Locality 1 2.16 15.89 2.75 13.2 

2 Town/Locality 2 2.67 11.37 3.24 12.8 

3 Town/Locality 3 2.24 12.64 3.51 11.6 

4 Town/Locality 4 2.57 11.82 3.14 13.1 

5 Town/Locality 5 2.19 13.43 3.32 11.6 

6 Town/Locality 6 2.28 13.61 3.11 12.5 

7 Town/Locality 7 2.46 14.97 3.54 10.7 

8 Town/Locality 8 2.60 11.65 3.50 11.1 

9 Town/Locality 9 2.02 12.91 3.52 10.9 

10 Town/Locality 10 2.32 16.22 3.52 10.8 

Average of Mean Values 2.35 13.45 3.32 11.83 

 

3.3. Case-study 3: Sandcrete Blocks Produced in Abeokuta City, Nigeria 

Abeokuta city‘s Sandcrete blocks gave better results than Lagos city and Ibadan city—in terms of both Compressive-strength and 

Water Absorption Coefficient. This is because, as is captured in Table 3: the Minimum, Average and Maximum Compressive-

strengths ( )
block

f  of the 6"-thick (150 mm-thick) Sandcrete blocks produced in Abeokuta city stood at 
22.02 /N mm ,  

22.35 /N mm

, and  
22.67 /N mm  respectively. While, for the 9"-thick (225 mm-thick) Sandcrete blocks produced in Abeokuta city, some of 

values of the tested parameters were: 22.75 /N mm  [as Minimum Compressive-strength], 23.32 /N mm  [as Average Compressive-

strength], and 23.54 /N mm  [as Maximum Compressive-strength].  

Furthermore, it is should be noted from Table 3 that,  three (3) out of the total number of ten (10) tested 6"-thick  Sandcrete block 

test-sample groups were of standard quality, i.e. were actually appropriate (adequate) strength-wise—since they had Compressive-

strength ( )
block

f  values that were either equal to, or higher than the NIS 87: 2007  specified minimal value of 
22.5 /N mm  for 

building construction applications. On the other hand, five (5) out of the total number of ten (10) tested 9"-thick  Sandcrete block 

test-sample groups were of standard quality, i.e. were appropriate actually appropriate (adequate) strength-wise —since they had 

Compressive-strength values ( )
block

f  that were either equal to, or higher than the NIS 87: 2007  specified minimal value of 

23.5 /N mm  for building construction applications. 
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Moreover, Table 3 shows that: three (3) out of the total number of  ten (10) tested 6"-thick Sandcrete block test-sample groups 

and six (6) out of the total number of  ten (10) tested 9"-thick Sandcrete block test-sample groups gave satisfactory results for 

Water Absorption Coefficient ( )
AC

W  testing with respect to the NIS 87: 2007 specified maximum value of 12%  for both 6"-thick

Sandcrete blocks [range of = 11.37-16.22%] 
AC

W and 9"-thick Sandcrete blocks [range of = 10.7-13.2%] 
AC

W . 

 

5. CONCLUSION 

Based on the results obtained from the Compressive-strength and Water Absorption tests as presented in Tables 1-3, it is evident 

that, majority of the tested [6"-thick and 9"-thick] Sandcrete masonry blocks [produced in the visited (investigated) Sandcrete 

block-making factories located in Lagos, Ibadan and Abeokuta cities in Southern-western Nigeria]; failed to conform to the 

NIS 87: 2007  Standard specified minimum Compressive-strengths of: 22.5 /N mm ; and the NIS 87: 2007  Standard specified 

maximum Water Absorption Coefficient of 12% for [both 6"-thick and 9"-thick ] Sandcrete masonry blocks. 

Furthermore, these proven case-studies of predominant non-conformity of Sandcrete block properties with the NIS 87: 2007  

Standard requirements, summarily proves that, there is the overwhelming use of substandard  (low quality) Sandcrete blocks for 

construction of buildings—which may have contributed to the numerous cases of building collapse and structural failure in the 

South-western Nigerian cities of Lagos, Ibadan and Abeokuta. 

Now, this non-conformity of majority of the tested Sandcrete blocks to the NIS 87: 2007 Standard can be attributed to a number 

of reasons including: 

a) Ignorance and quackery—i.e. the lack of awareness of the existence of relevant industry standards‘ requirements for 

Sandcrete block quality assessment, such as the "NIS 87: 2007" 

b) Inexperience/Incompetence—which includes the use of low-quality sand, the adoption of poor (wrong) Sand-cement mix 

ratio; following unrecommended block-making procedure(s) [i.e. using wrong production methods/techniques]; and 

carrying-out inadequate/improper curing 

c) Greed—i.e. the insatiable desire to maximize profit, at the expense of quality—which is mainly a function of 

compressive-strength and water absorption coefficient of the sandcrete block etc. 
 

RECOMMENDATIONS 

In order to reduce the frequency of Building collapse occurrence/Structural failures which have been proven to partly caused by 

the use of low quality Sandcrete block for the construction of buildings, the following are recommended: 

a) The Nigerian government through its relevant statutory, regulatory and professional bodies/agencies/institutions such as 

NBRRI (Nigerian Building and Road Research Institute), SON (Standards Organization of Nigeria), CORBON (Council 

of Registered Builders of Nigeria), NIOB (Nigerian Institution of Building), COREN (Council for the Regulation of 

Engineering in Nigeria), and NSE (The Nigerian Society of Engineers) etc; should standardize the process of Sandcrete 

Block-making/production in the country. 

b) The Government [through the aforementioned bodies/agencies/institutions] should exercise continuous technical 

oversight (monitoring & support) over Sandcrete block-making factories in the country, so as to ensure the production of 

high-quality Sandcrete blocks across the country. 

c) Sandcrete block-making factories should engage the services of experiences professionals/experts. 

d) There should be proper supervision of the artisans and unskilled/inexperienced staff/persons who work in Sandcrete 

block-making factories. 

e) The managers of Sandcrete block-making factories should ensure the continuous training and retraining of their technical 

staff/workers by competent and registered professionals/experts in the field. 
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