
 
 

ABSTRACT 

The use of sawdust and waste polyethylene terephthalate (PET) 

flakes is investigated in this research as a partial replacement of fine 

aggregates in production of composite green concrete panels.  

To achieve the property of sawing and nailing ability of the 

produced concrete. Sawdust and PET were used as different replacement 

ratios of fine aggregates from 40%, 60%, 80% and 100% by volume in 

twelve mixes in addition to the reference mix. In each replacement ratio 

there are three mixes, the percentage of PET in the first mixture the PET is 

higher than sawdust, in the second mixture is equal to sawdust, and in the 

third mixture, the PET is less than sawdust. In the production of Nailing 

concrete, coarse aggregates are dispensed. Sawdust was treated before used 

in mixing by using the cutback asphalt. The size of sawdust is 2.36 mm. The 

water bottles (PET) were collected and then cut into sizes less than 12.5 mm 

and washed before being used in the mixtures. Glass Fiber Reinforced 

Polymer (GFRP) used in this study in the flexural strength unites in ratio 

0.19%, 0.39%, 0.59%, 0.78% and 0.98% from area of cross section of 

panels. 

The concrete specimens were poured to test the compressive 

strength in 50 x 50 x 50 mm cubes, and to test the splitting tensile strength, 

they were poured into a cylinder with 100 x 200 mm, and to test the flexural 

strength and load-deflection of concrete were poured into prisms with 

dimensions of 100 x 100 x 500 mm, the density was checked and water 

absorption was tested on the same compressive strength samples after 28 

days for all tests. 

The adding of sawdust and PET reduced the compressive strength 

from 42 MPa to 19.95 MPa, the flexural strength reduced from 4.75 MPa to 

2.56 and  MPa, splitting tensile strength reduced from 4.2 MPa to 2.34 MPa 

and dry density reduced from 2325 kg/m
3
 to 1713 kg/m

3
, while the water 



 
 

absorption rate of the concrete was increased from 1.5% to 8%. The results 

above when fully replaced the sand and the ratio of PET larger than the 

sawdust. The load decreased also and the deflection increased, when the 

replacement ratio was increased. 

The flexural strength increased depended on the reinforcement 

ratio of GFRP, the increase reached up 400% for reinforcement ratio of 

0.98%. The load and deflection increased with increasing the reinforcement 

ratio of GFRP.  

Lightweight concrete units made with a 60 percent sand 

replacement ratio and amounts of PET less than sawdust demonstrated good 

mechanical qualities, as well as nailing and sawing abilities. 




