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In 2013, the U.S. generated an estimated 254 million tons of trash 
but only recycled 87 million tons of the total amount which is 
equivalent to about 34.3 percent. The material that are the least 
recycled the least were plastics at 13 percent, metal at 9 percent, 
and glass at 5 percent. With all the material that was recycled 
during that year it has reduced the amount of waste that  put into 
landfills. Since the 1980’s recycling materials has increased by 15 
million tons and has lead to 186 million metric tons reduction of 
carbon dioxide emissions in the air. This is equivalent to about 39 
million cars being removed off the road.[1] 
     Concrete is another material that is categorized as a waste and 
is recycled as well. Concrete is gathered after a demolition project 
of a structure and often sent to a crushing plant where concrete is 
fed into a crusher and the final product can come in various sizes. 
Typically the concrete can be crushed to the same size of normal 
aggregates which allows the recycled concrete to be replaced 
instead of the same size rocks and pebbles. Recycling concrete 
has benefits which allows to reduce construction costs and not put 
the old material into landfills.[2] 
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•  The mix designs were created for an proposed strength of 3000 psi and 
cases 2, 3, and 5 which included recycled materials seem to be good 
options to reduce construction costs.  

•  Mix cases with plastic and metals do not provide appropriate strength 
to be used as civil engineering materials.  

•  Further work will include fixing the mix design with different recycled 
material proportions to reach  the projected goal.  

•  By doing this every structure that is being built will be able to reduce 
the amount of recycled material that would have gone into landfills    
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Methodology 
The research project focuses on being able to substitute a 
percentage of the fine aggregate (sand) with a recycled material 
such as : glass, metal, and plastic. The project was broken down 
into various steps in order to create a proper concrete mix: 
•  Slump Test (between 1-2 inches) 
•  Sieve Analysis for each material (Fineness moduli of fine 

aggregate and nominal maximum size of coarse aggregate) 
•  Amount of mixing water 
•  Amount of entrapped air (ignored)  
•  Desired Strength (3000 psi) 
•  Water-cement ratio by weight (0.68) 
•  Weight of cement 
•  No pozzolanic materials used (regular mix design) 
•  Unit weight of coarse aggregate 
•  Weight of coarse aggregate 
•  First estimate of concrete weight (lb/yd3) 
•  Weight of fine aggregate 
•  Moisture contents 
•  No chemical admixture added 
•  Adjusted mix water 
•  Ingredient of concrete batch 
•  Mix design and pouring the concrete into 3 in. diameter 

cylinders 
•  Performing 7th & 28th day compression test 
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Case	No. Avg.	Strength	7th	Day Avg.	Strength	28th	day
(psi) (psi)

Case	1 3143 4332

Case	2 2598 3305

Case	3 2546 2492

Case	4 1416 1517

Case	5 1914 To	be	tested

Case	6 711 To	be	tested

Case	7 716 To	be	tested

Coarse	Aggregate	+	Fine	Aggregate	(plastic)

Coarse	Aggregate	+	Fine	Aggregate	(glass)

Coarse	Aggregate	+	Fine	Aggregate	(metal)

Materials	Used

Coarse	Aggregate	+	Fine	Aggregate

ReC.	Coarse	Aggregate	+	Fine	Aggregate

Coarse	Aggregate	+	ReC	Fine	Aggregate

ReC.	Coarse	Aggregate	+	ReC.	Fine	Aggregate


