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Introduction  

Preamble 
andcrete Hollow Blocks (SHB) are the 

most prominent units in the building 

today especially in the construction of 

residential, industrial and commercial buildings 

(Ejeh and Ayinmode, 1982). Sandcrete hollow 

blocks are the most widely used walling unit in 

Nigeria, accounting for 90% of houses (Ewa and 

Ukpata, 2013). 
The major problem facing the production of 

Sandcrete hollow blocks is that the tested 

compressive strength of Sandcrete hollow blocks 

produced by most commercial block making 

Industries did not meet the required standard 

code of practice. Studies carried out on the 

assessment of the quality of the Sandcrete hollow 

produced by commercial block-making Industries 

revealed that majority of their blocks had 28-day 

dry compressive strengths in the range of 0.50 to 

1.5 N/mm2 in Nigeria (Ejeh and Abubakar, 2008; 

Ewa and Ukpata, 2013; Onwuka et al., 2013). 
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ABSTRACT 
The strength of a 

building is 

determined to a 

great extent by 

the quality of 

materials used in 

its construction. 

Sandcrete 

hollow block is a 

major building 

material in 

Nigeria. This 

research is 

assessed the 

effect of mix 

ratio and curing 

of sandcrete 

hollow blocks in 

Kano state. Six 

industries were 

selected from 

the study area 

and the quality 

of their blocks 

were measured 

for their mix  
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Several reasons were advanced for the commercial production of 

Sandcrete hollow blocks with low compressive strength. The major 

reasons were poor cement to sand ratio, inadequate curing and poor 

production. Odeyemi et al. (2015) carried out a research using vibrating 

machine with a mix ratio of 1:6 and Dangote cement was used. The 

results obtained for the 28-day dry compressive strength of SHB 

produced from vibrating machine had strength of 1.78N/mm2. These 

values failed to meet the BS EN 771-3 2006 and NIS 87: 2004 standard 

specifications of 2.9N/mm2 and 2.5N/mm2 respectively. Thus, at least 

determining the mix ratio and the curing as it affects the strength cannot 

be overemphasized.  

 

Statement of The Problem 

However, the major problem of Sandcrete hollow blocks produced in 

Nigeria is that the tested strength of Sandcrete hollow blocks (Odeyemi 

et al., 2015; Ewa and Ukpata, 2013 and Onwuka et al., 2013) do not always 

meet the required standards specified in BS EN 771-3:2006. The 

observations are common to Sandcrete hollow blocks made by 

industries (Ewa and Ukapata, 2013 and Onwuka et al., 2013). This result 

to poor quality of  blocks on industrial blocks produced. Thus the SHB are 

low in strength and cannot meet the standard code of practice. 

 

Justification of The Study 

Most of Sandcrete hollow blocks produced by the block making 

industries are substandard and this has led to huge losses in the process 

ratio, curing and density and compared with the Nigerian Industrial 

Standard (NIS) specifications. Th density ranges from 1527kg/mm3 to 

1815kg/mm3 which stistify the minimum specification of 1500kg/mm3. 

Inadequate mix ratio and curing are the factors that resulted in the poor 

quality sandcrete hollow blocks produced in the study area. 

 

Keywords: Kano state, sandcrete hollow blocks, Density, mix ratio, 

curing 
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of placement and transportation of the product. The study of the effect 

of mix ratio and curing on the properties of Sandcrete hollow blocks may 

lead to production of Sandcrete hollow blocks which may meet the 

standard required. One may wants to know whether or not curing or mix 

ratio or both affect the strength. 

 

Aim and Objectives 

Aim 

The aim of this research is to evaluate the effect of mix ratio and curing 

on the properties of Sandcrete hollow blocks production especially 

strength. 

 

Objectives 

The objectives of this research is to: 

1. Determine the strength of Sandcrete hollow blocks produced and 

collected from different industries which are representative 

companies in the state of Kano. 

2. Determine the density development profiles of Sandcrete hollow 

blocks produced and collected from different industries which are 

representative companies in the state. 

3. To determine the best method of curing the Sandcrete hollow 

blocks to satisfy the code strength. 

 

LITERATURE REVIEW 

Preamble 

Sandcrete blocks are the most popular walling unit in Nigeria 

construction industries. Too much water in a mix causes shrinkage and 

void in the blocks (Olayiwalo, 1998). A block that is made of well 

proportional constituent has a good advantage over cracking, dampness 

and efflorescence (Olayiwalo, 1998). 

According to Abdullahi (2005) the quality of sandcrete blocks however is 

inconsistent due to the different production methods employed and the 

properties of constituent materials. Uzoamaka (1977) found that the 

crushing strength of sandcrete blocks increases with adequate mix ratio 

and the curing of sandcrete hollow blocks. The compressive strength of 
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sandcrete blocks is affected by cement to sand ratio, quality of materials 

used (Yahaya, 2004). 

Sandcrete hollow block supposed to have adequate compaction 

pressure so that, they can be confidently used in building of walls and 

other structures of various construction projects (Hamza and Yusuf, 

2009). However, hollow sandcrete blocks are have one or more large 

holes or cavities which pass through the block and the solid material is 

between 50% and 75% of the total volume of the block, calculated from 

the overall dimensions (Abubakar, 2003). 

 

Production 

Nunnually (2007) suggested that sandcrete hollow blocks are 

manufactured with the use of vibrating machine for large scale 

production. Baiden and Tuuli (2004) added that the type of sandcrete 

hollow blocks commonly produced and used for construction of 

buildings in Nigeria are made of a standard mix proportion of 1:6 cement-

sand ratio; that is, one part by volume of cement to six parts by volume 

of coarse sand. The sizes of blocks produced are 225 x 225 x 450mm and 

150 x 225 x 450mm with one-third of their volume void.  

In the manufacture of the blocks, hand mixing is generally employed and 

the materials are turned over a number of times until an even color and 

consistency are attained Goncaulues and Bergmann (2007). Water is 

usually added through a fire hose and it is further turned over to secure 

adhesion. It is then rammed into the machine moulds, compacted and 

smoothed off with a steel face tool. After removal from the machine 

mould, the sandcrete hollow blocks are left on pallets under cover in 

separate rows, one block high and with a space between 2 blocks for the 

curing period. They are kept wet during this period by watering daily. 

After curing, the blocks are stacked and stored ready for transportation 

to project sites for use.   

 

Curing 

According to BS 8110 (1997) curing is “the process of preventing the loss 

of moisture from the sandcrete hollow blocks whilst maintaining a 

satisfactory temperature regime.” This definition exists that the curing 
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should prevent the development of high temperature gradients within 

sandcrete hollow blocks. According to Marsh (2003) other definitions 

exist that make reference to hydration, durability and cost. Thus the 

objective of curing is to keep the sandcrete hollow block saturated, or as 

near saturated as possible for sufficient time for the original water-filled 

space to become filled to the desired extent by cement hydration 

products (Marsh, 2003). 

 

MATERIALS AND METHODS AND RESULTS 

Materials 

The materials for the research are: 

➢ Water:-The water used for this research was a tap water from the 

laboratory of Civil Engineering, Bayero University, Kano, which is 

portable for the ones produced in the laboratory. 

➢ Sand: - The sand used for this research was purchased at Gwarzo 

road along Bayero University, Kano new campus for ones 

produced in the laboratory. 

➢ Cement: - The cement used for this research is ordinary Portland 

cement from Dangote cement for the same purpose. 

 

Methods 

The methods used in the laboratory in producing the sandcrete hollow 

blocks was according to BS EN 771-3:2006 and NIS 87:2004. These blocks 

were test in Civil Engineering laboratory, BUK Kano making sure they are 

according to standard with the permission of Civil Engineering, ABU 

Zaria. About five hundred and four (504) sandcrete hollow blocks were 

test to meet all requirements of the code. 

 

Mix Ratio 

To ensure that the mix ratio meet the requirements of the standard code 

BS EN 771-3:2006 and NIS 87:2004 of the sandcrete hollow block, 

different mix ratios are employed and curing by watering in the morning 

and in the evening and coverings with cellophane materials for days to 

produce the blocks was carried out. The varied cement/sand ratios used 
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are 1:06, 1:07, 1:08, 1:09 and 1:10 with the curing as above. The result is as 

shown in table 1 below 

 

Table 1: cement/sand ratio and the strength of sandcrete hollow blocks 

Ratio 1:06 1:07 1:08 1:09 1:10 

Strength 

(N/mm2) 

3.33 3.20 3.00 2.93 2.90 

 

The blocks were produced with w/c ratio of 0.3 to 0.6 for each 

cement/sand ratio mentioned above and it was the best for all (figure 4).  

How the result of the industries in Kano and their strength is as shown 

below 

Industries Cement/sand 

ratio 

Strength 

(N/mm2) 

Water 

A 1:12 1.54 There is no 

enough water 

to bind it 

B 1:13 1.65 

C 1:14 1.60 

D 1:16 1.46 

E 1:15 1.52 

F 1:15 1.49 

 

Density 

The density test was carried out in accordance with NIS 87-2000 and BS 

EN 772-1:2000. The result is as shown in table 3 below 

Industry A B C D E F 

Density 

(kg/m3) 

150mm 1731 1719 1815 1586 1527 1808 

225mm 1720 1735 1715 1556 1590 1601 

 

ANALYSIS/ DISCUSSION OF RESULT 

The test results for the determination of optimum sand to cement ratio 

were presented in section three, table 3. According to standard, the mix 

ratio specified for making a sandcrete hollow block is 1:6 and 1:8, thus 

various ratio are used to produced SHB (1:6, 1:7, 1:8, 1:9 and 1:10) 
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The blocks were produced with W/C ratio range from 0.3 to 0.6 for each 

cement/sand ratio mention above, the result is as shown in the figure 2 

below. The table are shown in section 3, table 3 

 

Figure 2: Average optimum water to cement ratio 

It is observed that the cement/sand ratio of 1:06 has the highest value of 

compressive strength, followed by 1:07, 1:08, 1:09 and lastly 1:10 with a 

water/cement ratio of 0.45. They are cured by watering in the morning 

and evening covering with cellophine paper.  

Thus for commercial purposes, a cement/sand of 1:08 and water/cement 

ratio of 0.45 will meet the code standard strength. For each test, three 

blocks are used for each ratio of cement/sand ratio and cement/water. 

The strength for ratio is shown in figure 3 below    

 
 Figure 3: average optimum mix ratio  

 

Thus the industries cement/sand ratio, of water and strength is very low. 

They are not putting enough cement and water and does not cure 

enough. 
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Density Profile of blocks from industries 

The result of density profiles as shown in summary table is plotted as 

shown in figures 4 to 5 for 9‶ (450x225x225mm) and figure 4.22 to 4.29 

for 6‶ (450x225x150mm) blocks for all industries. The densities were 

carried out to accordingly to BS 2028:1983 and NIS: 87 2004. The 

densities for 9‶ (450x225x225mm) and 6‶ (450x225x150mm) blocks 

satisfy minimum density of 1500kg/m3 of the standard. 

 
Figure 4: Density profile of the block sample for 9‶ from block 

industries 

 

 
Figure 5: Density profile of the block sample for 6‶ from block 

industries 
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CONCLUSION AND RECOMMENDATION 

Conclusions 

The project has assessed the effect of mix-ratio and curing of sandcrete 

blocks produced in Kano State of Nigeria. Based on the above findings, 

the following conclusions were drawn: 

1. The densities for 9‶ (225mm) and 6‶ (150mm) blocks satisfy 

minimum density of  150 kg/m3 of the standard. 

2. For commercial purposes, a cement/sand of 1:8 and water/cement 

ratio of 0.45 will meet the code strength. 

3. The industries in Kano state cement/sand ratio of water and strength 

is very low. They are not putting enough cement and water. 

4. The curing applied by the industries in Kano state are below that of 

standard of spraying and curing with celophen for days. 

5. The mix ratio used by the industries in Kano state causes low 

strength and therefore wrong compared to the code 1:8 is 

recommended as 1:6 and 1:7 is rich for commercial purposes. 

 

Recommendation 

It is recommended that good quality control should be continuously 

exercised on the curing practice, production methodology, sand to 

cement mix ratio and water to cement ratio. The foregoing 

recommendations will enable the industries charged with the 

responsibility of formulating building codes and standards in Nigeria to 

formulate realistic guidelines for the use of sandcrete hollow blocks.  
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