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Materials and Methods 
Materials and Mix Proportion 

 



 
 

 
 

Table 1: Details of Kenaf Fibre (KF) 
  

 Natural fibre 
Length (mm) 25, 50 and 75 

 65.4 
Density (kg/m3) 1200 
Tensile Strength (N/mm2) 135-930 

  
  

  
Cellulose   (%) 31-57 
Hemicelluloses (%) 21-23 
Lignin     (%) 4.79-19.0 
Pectin     (%)  

 
Table 2  

Mix type KF length 
(lf)  
(mm) 

KF volume 
(Vf)  
(%) 

Cement 
(Kg/m3) 

CA 
(Kg/m3) 

FA 
(Kg/m3) 

Water 
(Kg/m3) 

KF volume 
fraction (Vf) 
(Kg/m3) 

 
       

KBFCC 1A  
 
 
 

 

      
KBFCC 2A       
KBFCC 3A       
KBFCC 4A       
KBFCC 5A       
KBFCC 6A       
KBFCC 1B  

 
 
 

 

      

KBFCC 2B       
KBFCC 3B       
KBFCC 4B       

KBFCC 5B       
KBFCC 6B       
KBFCC 1C  

 
 
 

 

      
KBFCC 2C       
KBFCC 3C       
KBFCC 4C       
KBFCC 5C       
KBFCC 6C       

KF  Kenaf Fibre, FA- Fine Aggregate, CA  Coarse Aggregate 



 
Concrete Testing  
Fresh Concrete Properties Test 

 
 
Slump Test (ASTM C143/C143M, 2017) 

 
 
Vebe Test (BS EN, 12350-3: 2009)  

 
 

 

 
(a)                                       (b)                                          (c) 

Figure 2 An operational procedures for slump test: (a) Abrams slump apparatus, (b and c) Measurement of slump 
 



 
(a) Set up for Vebe test                             (b) VB apparatus in operation 

Figure 3 Operational procedures for Vebe test 
 
Compacting Factor Test (BS 1881-103: 
1993)  

 
 
Shrinkage Test 

 
 

weight  of  partially compacted  concreteCF
weight  of  fully compacted  concrete                                                          (1) 



 
Figure 4 Operational procedures for compacting factor test 
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Where: 

sh Shrinkage strain (length change of the specimens at any age) 

il      Measured distance between ith pair of gage points 

0l    Original distance between ith pair of gage points measured immediately after 
demoulding. 

 



 
Figure 5 An operational sequence for Shrinkage test 

 
 
Results and Discussion 
Concrete  

 

 
 

 

 
 

 

 
 



 
 

 
 

 

 
 

 
 

 
 

 



 
 

 

 
  

 

 
 

 



 
 
 

 
 

 
Shrinkage KBFCC 

 
 

 
 



 

 
 

 
 

 
 



 
Figure 9: Influence of 25 mm Fibre length and age of exposure on the free drying Shrinkage of concrete 

 

 
Figure 10: Influence of 50 mm Fibre length and age of exposure on the free drying Shrinkage of concrete 

 

 
Figure 11: Influence of fibre addition 75 mm Fibre length and age of exposure on the free drying Shrinkage of 

concrete 
*Vf = Volume of kenaf fibre, to = exposure age of specimen to shrinkage testing 



Conclusions 
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