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ABSTRACT 

In this study, comparison of mechanical properties 
of concrete paving blocks mixed sugarcane and corn 
leaf by using ultrasonic pulse velocity and destructive 
testing. The sugarcane and corn leaf instead were used 
as cement replacement of 4, 6, 8 and 10 by weight of 
cement. The standard mix ratio of concrete blocks is 
(stone: sand: water) as follows: 3: 12: 8: 1.3 by weight 
of cement. The mechanical properties test such as 
compressive strength, water absorption, density and 
ultrasonic pulse velocity respectively. The results 
shown that the sugarcane leaf was used cement 
replacement 4 %wt. showed the optimized properties 
than the corn leaf, the concrete blocks ratio of (rock: 
sand: water: sugarcane leaf) was 2.88: 12: 8: 1.3: 0.12 
based on standard ASTM. The compressive strength 
was 12.79 MPa, water absorption was 5.88%, density 
was 2,100.6 kg/m3 and ultrasonic pulse velocity was 
0.2155 cm/µs respectively. For measurement with 
ultrasonic pulse velocity can be used to test the 
compressive strength and density as two important 
indices used for characterizing mechanical properties 
of concrete paver blocks. The compressive strength and 
density for measurement with ultrasonic pulse velocity 
can be used to test the compressive strength of the 
paver blocks. 
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1.   INTRODUCTION  

Currently, thailand is an agricultural country. The 
agriculture of Thailand is regarded as important in 
driving the economy of the country. Under the 
circumstances, the economic development continue to 
use a variety of resources and unnecessary. So as a result 
of agricultural residues are unnecessary increase 

accordingly. The majority of farmers are destroying 
agricultural wastes by incineration. This causes of 
incineration such as air pollution, soil degradation and 
impacts on human health, agriculture, and the 
environment. Concrete remains an indispensible 
construction material and allows engineers to evaluate 
many materials by incorporating them into concrete. For 
construction industry, maintainability and sustainable 
improvement aims primarily to protect environment by 
using alternative material, new methods, and recycling 
[1]. Concrete block pavements have become an 
attractive engineering and economical alternative to both 
flexible and rigid pavements. The strength, durability 
and aesthetically pleasing surfaces have made paving 
blocks attractive for many commercial, municipal and 
industrial applications such as parking areas, pedestrian 
walks, traffic intersections, and roads [2]. At the present 
time, non-destructive testing methods in building 
industry are mostly used for examination of concrete 
and reinforced concrete structures; specifically, 
concerned are hardness test methods (Schmidt impact 
hammers), local fracture methods (e.g. spine extraction 
methods), and dynamic methods such as ultrasonic pulse 
method or resonance method). Aforesaid non-
destructive testing methods are used to determine 
strength of in built concrete as well as quantity, form 
and distribution of armature. Agricultural wastes a 
significant amount. Therefore, management and value-
added agriculture. The benefits of such research 
agricultural wastes, including leaves, sugarcane and 
maize leaf replacement by volumes. For to test the 
mechanical properties of density, water absorption and 
compressive strength testing with ultrasonic pulse 
velocity. In order based on standard of concrete paving 
blocks and to be used in the construction materials. 

 
2.  MATERIALS AND METHODS 
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higher the compressive strength. 
 

5.1.2 Relation between compressive strength and 
ultrasonic pulse velocity 

Compressive strength and ultrasonic pulse velocity 
are known as two important indices used for 
characterizing mechanical properties of concrete paver 
blocks. It has been reported that ultrasonic pulse velocity 
can be estimated from compressive strength of concrete 
namely: 

 
Paver blocks replaced by sugarcane leaf:  

y = 176.5x - 25.54    (3) 
 

Paver blocks replaced by corn leaf:  
y = 179.0x - 24.61    (4) 

 
Where y is the 28-day compressive strength in MPa 

and x is the 28-day ultrasonic pulse velocity in cm/µs. 
Coefficient of determination (R2) of this proposed 
relation is 0.898 for paver blocks replaced by sugarcane 
leaf and 0.98 for paver blocks replaced by corn leaf 
highly satisfactory; see Fig. 6 (b). It is clear that the 
compressive strength of concrete paving blocks is 
proportional to its ultrasonic pulse velocity; the higher 
the ultrasonic pulse velocity, the higher the compressive 

strength.  
 

5.1.3 Relation between density and ultrasonic pulse 
velocity 

Density and ultrasonic pulse velocity are known as 
two important indices used for characterizing 
mechanical properties of concrete. It has been reported 
that ultrasonic pulse velocity can be estimated from 
density of concrete paving blocks namely: 

 
Paver blocks replaced by sugarcane leaf:  

y = 176.5x - 25.54    (5) 
 

Paver blocks replaced by corn leaf:  
y = 179.0x - 24.61    (6) 

 
Where y is the 28-day density in MPa and x is the 

28-day ultrasonic pulse velocity in cm/µs. Coefficient of 
determination (R2) of this proposed relation is 0.898 for 
paver blocks replaced by sugarcane leaf and 0.98 for 
paver blocks replaced by corn leaf highly satisfactory; 
see Fig. 6(c). It is clear that the density of concrete 
paving blocks is proportional to its ultrasonic pulse 
velocity; the higher the ultrasonic pulse velocity, the 
higher the density.  

 

 
 

 
Fig. 6 Relationship between (a) compressive strength and density; (b) compressive strength and ultrasonic pulse 
velocity; (c) density and ultrasonic pulse velocity. 
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6.   CONCLUSION 

From this study the following conclusion can be 
drawn:  

1. The compressive strength of concrete paver block is 
decreasing with the increase for containing sugarcane 
and corn leaf content compared to standard concrete 
paver block at 7 and 28 days. Concrete paver blocks are 
replaced by sugar cane leaf to compression of 
compressive strength higher than replaced by maize leaf.  

2. The percentage of water absorption of concrete 
mixed with sugar cane and maize leaf, each leaf ratio are 
low than the control sample and based on standard 
ASTM. 

3. The density of concrete paver block is decreasing 
with the increase for containing sugarcane and corn leaf 
content compared to the control concrete paver block at 
7 and 28 days. Concrete paver blocks are replaced by 
sugar cane leaf to compression of density higher than 
replaced by maize leaf. 

4. The ultrasonic pulse velocity of concrete paver 
block is decreasing with the increase for containing 
sugarcane and corn leaf content compared to the control 
concrete paver blocks. 

5. For measurement with ultrasonic pulse velocity can 
be used to test the compressive strength and density as 
two important indices used for characterizing 
mechanical properties of concrete paver blocks.  
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