Concrete Lab

February 26, 2009

David Dammon

ENCE 2311
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Experiment:  

Compressive Test of Concrete

II. OBJECTIVE:  

To prepare a batch of concrete from a premixed bag, perform a slump test, prepare two 6”x12” cylinders, perform compression tests on the cylinders at 7 and 28 days, and determine and draw stress-strain diagrams from the compression test results.

III. EQUIPMENT USED:   

1. Universal Hydraulic Test Machine (UHTM) 

2. Shovel

3. Mixing tub

4. Portion of water to mix concrete

5. Partial bag of Quickcrete, capable of 4,000 lb/in2
6. 2 ea Cylinder molds

7. Slump test equipment

8. 5/8” hemispherical tip rod

9. Steel ruler

10. Compressometer with a micrometer installed graduated in 1,000th of an inch

IV. THEORY: 
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V. PROCEDURE:

1. A certain amount of Quickcrete, listed as being capable of 4,000 lb/in2, was mixed with water, using a shovel in a mixing tub, to achieve a visual consistency.     

2. The mixed concrete was then placed in a slump test cone to get an initial test of the mixture.  The mixed concrete was added in lifts.  The first lift was about 2-3”; the mixture was tapped using the 5/8” hemispherical tip rod, 25 times to get the air out of the mix.  The second lift was filled to 6” and tapped 25 times by the same rod down into the mixture but not penetrating the original lift.  The third lift was to the top of the slump test cone and tapped 25 times by the same rod down into the mixture but not penetrating the second lift.

3. The cone was removed and the top of the concrete was measured down to the bottom using a steel ruler.  

4. Two plastic containers, 6” diameter and 12” deep, were filled in 3 lift segments each using the same procedure above.  Both containers were then set aside to dry, one for 7 days and one for 28 days.

5. On the 7th day one of the containers was removed from around the concrete to expose the concrete.  A sulphur cap was placed on each end of the concrete to fill the gaps and make the finished end smooth.  The sample was placed in the compressometer with a micrometer installed.  The monitor was installed with a separation of 8” between clamps.  Next the sample was placed in the bottom portion of the UHTM with a swivel installed to ensure the pressure is applied at 90 degree angle.  The specimen was compressed while recording the pressure and the length of deformation at pre-designated spots.  The recordings are listed below.

6. On the 28th day one of the containers was removed from around the concrete to expose the concrete.  A sulphur cap was placed on each end of the concrete to fill the gaps and make the finished end smooth.  The sample was placed in the compressometer with a micrometer installed.  The monitor was installed with a separation of 8” between clamps.  Next the sample was placed in the bottom portion of the UHTM with a swivel installed to ensure the pressure is applied at 90 degree angle.  The specimen was compressed while recording the pressure and the length of deformation at pre-designated spots.  The recordings are listed below.

VI. DATA AND RESULTS:

Slump test was 9”, expectation was 5”.

Original Diameter of Concrete= 6 in, Cross Section = 28.3 in2, Gage length = 8.00 in

	7 Day Test Concrete
	
	28 Day Test Concrete

	∆, in
	P, lb
	
	P, lb
	∆, in

	.000
	000
	
	0
	0.0000

	.001
	9,000
	
	.001
	12,000

	.002
	15,000
	
	.002
	20,000

	.003
	20,200
	
	.003
	28,000

	.004
	26,400
	
	.004
	36,000

	.005
	31,800
	
	.005
	44,000

	.006
	35,600
	
	.006
	52,000

	.007
	39,800
	
	.007
	59,000

	.008
	43,400
	
	.008
	64,000

	.009
	46,000
	
	.009
	72,000

	.010
	48,700
	
	
	

	P Max =
	55,500
	
	P Max =
	105,000


VII. CHARTS, TABLES, GRAPHS:

See attached graphs.

VIII. CALCULATIONS:

	7 Day Test Concrete
	
	28 Day Test Concrete

	σ Stress
	ε Strain
	
	σ Stress
	ε Strain

	0.00
	0.00
	
	0.00
	0.00

	318.0 
	 0.0001250
	
	424.0 
	 0.0001250

	530.0 
	 0.0002500
	
	706.7 
	 0.0002500

	713.8
	 0.0003750
	
	989.4 
	 0.0003750

	932.9 
	 0.0005000
	
	1272.1 
	 0.0005000

	1123.7 
	 0.0006250
	
	1554.8 
	 0.0006250

	1258.0 
	 0.0007500
	
	1837.5 
	 0.0007500

	1406.4 
	 0.0008750
	
	2084.8 
	 0.0008750

	1533.6 
	 0.0010000
	
	2261.5 
	 0.0010000

	1625.4
	 0.0011250
	
	2544.2 
	 0.0011250

	
	 
	
	
	 

	P max  1961.1      
	 
	
	P max   3710.2      
	 


Econc avg= Σ (stress/strain) / n = 2,582,758 psi avg
Econc at f’c/2 = 2,449,841 psi

EACI = 57000 sq rt f’c = 57000 sq rt 3,710.2 =  3,471,950 psi 

	


X.  CONCLUSION: 

The objective was met measuring the compressive strength of a 7-day and 28-day of the concrete, then graphing each outcome in a Stress-Strain graph.  Some of the errors introduced during the experiment were: 1.  Too much water was added to the mix during the mixing process.  2. Possible areas of the concrete had air pockets. 

Some or all of these errors contributed to the differences between the allowable E computed by the ACI standard and the calculated stress/strain.
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