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ABSTRACT 

This study investigates the effect of tyre steel fibres on compressive strength of hollow sandcrete blocks. A total of 36 

number 450mm x 225mm x 225mm hollow sandcrete blocks with 0%, 1%, 2 %, and 3% of tyre steel fibre content 

were produced and tested for density, compressive strength and water absorption. From the test results, the densities 

of blocks increase with an increases in fibres contents. As at 28 days, the density increases from 1395.20 kg/m3 for 0% 

to 1425.57kg/m3 for 3% fibre content. Also, the water absorption decreases with increases in tyre steel fibres. 

Furthermore, the compressive strength increases with increase in tyre steel fibres contents. At 28 days, there was an 

increase in compressive strength of 6%, 58% and 95% for 1%, 2% and 3% fibre contents respectively.  It is 

concluded that addition of tyre steel fibres significantly improves the performance of hollow sandcrete blocks.  
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1. INTRODUCTION 

Hollow Sandcrete block is a very popular building 

material in Nigeria, its importance as part of local 

building materials cannot be over emphasized in 

building and construction industry of the country  [1, 

2]. Traditionally, hollow sandcrete blocks contain a 

mixture of sand, cement and water [3, 4]. The incessant 

occurrences of building collapse in Nigeria and its 

attendant loss of lives and properties have become 

worrisome and of great concern. These failures have 

been attributed to various reasons, among which are 

poor quality and sub-standard building material, 

notable among them sandcrete blocks [5-8]. This 

among others, necessitated the construction industry 

to focused from the use of conventional construction 

materials to newer materials that can increase the 

quality of sandcrete blocks [9, 10]. 

In recent years, the construction industry has shown 

significant interest in the use of fibre-reinforced 

concrete owing to the improvements in structural 

performance it can provide, compared to traditional 

plain concrete [11]. The main role of fibre 

reinforcement in concrete is to control cracking and to 

alter the behavior of the material once the matrix has 

cracked, by bridging across these cracks and so 

providing some post-cracking ductility [12, 13]. Most of 

the times the use of hollow sandcrete blocks lead to 

micro cracks on the walls of the structure after or 

during construction due to their low tensile strength. 

Fibre reinforced Sandcrete blocks, just like fibre 

reinforced concrete may be able to overcome these 

micro-cracks associated with hollow sandcrete blocks 

based materials. Incorporation of short discrete steel 

fibres in a relatively hollow sandcrete blocks matrix, 

might gives the hollow sandcrete blocks materials a 

maximum ductility to overcome its low tensile strength 

properties. Similarly [14] reported that addition of 

polythene fibres to sandcrete blocks improves the 

tensile strength and limit the propagation of cracks, 

although it has little effect on the compressive strength. 

Recycled tyre steel fibres are obtained from recycling 

of scrap tyres [15]. They are obtained either by 

shredding or by pyrolysis (burning) process. Large 

quantities of post-consumer tyres are generated each 

year globally, The use of recycled tyre will alleviate the 

growing problem of waste tyre disposal [16]. According 

to [17] the thickness of fibres obtained from shredding 

was around 0·23 mm whereas the thickness of those 

obtained by pyrolysis ranged from 0·8 to 1·5 mm.  

The aim of this research is to determine the effects of 

using steel fibre from used or recycled tyres on the 

performance of sandcrete blocks. 
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2. MATERIALS AND METHODS 

2.1 Materials  

2.1.1 Cement  

The cement used in conducting this research was 

Portland-limestone cement produced by Dangote 

cement company plc of grade 42.5. This complied with 

CEM II of NIS-444 Part 1 [18]. 

 

2.1.2 Fine Aggregate 

River sand was used as fine aggregate, it was clean, 

sharp and free from clay, loam, dirt and any other 

deleterious materials. The fine aggregate was dried so 

that water cement ratio would not be affected. Sieve 

analysis was carried out on the aggregate. The specific 

gravity of the aggregate was determined to be 2.05. 

 

2.1.3 Water  

The water used for the research was free from salt and 

other deleterious materials.  

 

2.1.4 Tyre Steel Fibre 

Tyre steel fibres were obtained from burning scrap 

tyres of light trucks. The steel fibres used were washed 

and free from carbon black. The fibres used  in  this  

research  were  characterized  by  different  

lengths  and  diameters. Samples of 50 tyre steel 

fibres were extracted randomly and analyzed. The 

diameter of each fibre was recorded by a Vanier 

Calliper tool and the length was recorded by using a 

ruler. Averagely, the fibres are 30mm in length and 

1.2mm in diameter. Steel fibres that are of similar 

materials to recycled tyre steel are reported to have 

specific gravity of 5.85 – 7.85 [19-21] 

 

2.2 Methods 

2.2.1 Hollow Sandcrete Block Production 

Sandcrete hollow blocks of sizes 225 x 225 x 450mm 

were produced using the materials described in 2.1. 

The mix ratio used was 1:8 (one part of binder to eight 

part of sand) at 0%, 1%, 2% and 3% of tyre steel fibres 

contents. The mixes were done manually. Nine (9) 

numbers of blocks were produced for each additives, a 

total number of 36 blocks were cast. The quantities of 

materials (cement, sand and tyre steel fibre) obtained 

from the mix design were measured in each case with 

the aid of weighing balance. The summary of the mix 

design is shown in Table 1. The cement, sand and tyre 

steel fibres were mixed thoroughly together to obtain a 

homogeneous mixture. Water was then added on to the 

mixture in the required quantity. The mixture was 

further turned with shovels until a mix of the required 

workability was obtained. The resulting mortar was 

transferred to the steel hollow mould and compacted. 

The content was de-molded as a fresh hollow block. 

The block samples were cured by sprinkling water 

twice in the morning and evening daily before testing 

at 3, 7 and 28 days. 

 

 

 
Figure 1: Particle size distribution of fine aggregate 
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Table 1 Quantities of constituent materials (kg) 

Fibre contents Cement Fine Aggregates Water  W/C Ratio Steel fibre 
0 % 22.95 183.60 11.48 0.50 0.00 
1% 22.95 183.60 11.48 0.50 2.07 
2% 22.95 183.60 11.48 0.50 4.13 
3% 22.95 183.60 11.48 0.50 6.20 
 

 

 
Figure. 2: Effect of Fibre contents on Density. 

 

 

 
Figure. 3 Effect of Fibre contents on sandcrete water 

absorption 

 

 
Figure. 4 Effect of Fibre contents on sandcrete 

compressive strength 

 

2.2.2 Compressive Strength Test 

The compressive strength of the block samples was 

determined in accordance with NIS-87 [22]. The 

weights of the block samples were always taken before 

the compressive strength test was conducted. Three 

sample blocks were crushed each at 3, 7 and 28 days 

after casting at different fibre additive levels using 

compressive testing machine. 

 

2.2.3 Water Absorption Test 

The water absorption test was conducted on the block 

samples in accordance with NIS-87 [22] at 3, 7 and 28 

days. 

 

 

3. RESULT DISCUSSION 

3.1 Particle size distribution of fine aggregate 

The result of particle size distribution of fine aggregate 

is presented in Figure 1. From the figure, the fine 

aggregate falls into zone 2 of the BS 882 [23]. Hence the 

fine aggregate is suitable for making sandcrete blocks. 

 

3.2  Hollow sandcrete blocks density. 

Figure 2 shows the result of density test for sandcrete 

blocks having 0%, 1%, 2% and 3% tyre steel fibre 

contents. From Figure 2, the density of the blocks 

increases with an increase in the fibres contents (i.e. 

the higher the fibres contents the higher the density 

and vice-versa) in all the curing ages. This increase in 

density is due to higher density of tyre steel fibres than 

those of the other constituents used in sandcrete block 

production.  

 

3.3  Water Absorption  

Water absorption is the measure of the amount of 

water that block absorbed in a specified period of 24 

hours in cold water. The result of the test is presented 

in Figure 3. The amounts of water absorbed by the 

blocks are within the limit specified by the code [22] 

(absorbed water shall not exceed 12% of the dry 

mass). It was also realized that the rate of water 

absorption decreases with an increase in fibres 

contents. The decreases in water absorption can be 

attributed to the inability of steel fibre in the sandcrete 

to absorb water, as the rate of water absorption of steel 
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is approximately negligible compared to the other 

constituents. 

 

3.4 Compressive Strength 

The summary of compressive strength test result on 

sandcrete blocks with 0%, 1%, 2% and 3% of fibre 

content after 7, 14 and 28 days of curing is presented in 

Figure 4. According to NIS 87 [22], the average 

minimum compressive strength of load bearing hollow 

blocks for hand compaction is 2.0N/mm2. In view of 

this, all the specimens containing fibre performed 

better than the control specimens (0%) as they have 

conformed to the standard. 

The compressive strength of sandcrete blocks increase 

with increase in tyre steel fibre contents. At 28 days, 

there was an increase in compressive strength of 6%,  

58% and 95% for 1%, 2% and 3% fibre contents 

respectively. The tyre steel fibre improves the strength 

of the blocks by providing a better bonding within the 

mortar matrix. It was observed during the 

experimental works that there are fewer cracks in the 

blocks with the steel fibre during failure and the crack 

width was comparatively smaller compared to the 

control. It was also observed that rusting occurs on the 

sandcrete blocks having fibres, with 3% fibre content 

having the highest rusts. In view of this fibre contents 

exceeding 3% is not recommended as the rust will 

weaken the bonding. Also, extra care should be 

employed in handling blocks strengthen with the steel 

fibres as the fibre protrusion can be harmful. 

 

4. CONCLUSIONS 

The following conclusions were drawn from this study: 

1. From the study it can be concluded that; addition 

of tyre steel fibres improves the performance of 

the sandcrete blocks at all ages.  

2. The density of the blocks increases with an 

increase in the fibre contents (the higher the fibre 

contents the higher the density and vice-versa). 

3. The rate of water absorption declines with an 

increase in fibre contents, the amount of water 

absorbed by the blocks are within the limit 

specified by the code. (absorbed water shall not 

exceed 12% of the dry mass). 

4. The addition of tyre steel fibre causes rusting in 

sandcrete blocks. There is a need for more 

research on the durability of sandcrete blocks 

having tyre steel fibres.  
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