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Understanding Concrete’s Compressive Strength
Cylinder compression testing is a standard method used in the construction industry to measure the compressive strength of concrete. 
It is a crucial quality control test that determines if the concrete used in a structure meets the specified strength requirements. 
Compressive strength is one of the most important properties of concrete, as it directly influences the durability and safety of buildings, 
bridges, roads, and other structures. 

What is Cylinder Compression Testing?
Concrete compressive strength testing is a standardized procedure used to determine the compressive strength of concrete. The 
test involves casting concrete into cylindrical molds, curing the specimens under controlled conditions, and then subjecting them 
to a compressive load in a testing machine until they fail. The test measures the maximum compressive force that the concrete can 
withstand before it fractures, which is expressed in pounds per square inch (psi). The testing process follows specific standards set by 
organizations like ASTM International (ASTM C39/C39M) and the American Concrete Institute (ACI), ensuring consistency and 
accuracy in the results.

Why is Cylinder Compression Testing Used?
The primary purpose of cylinder compression testing is to ensure that the concrete mix used in a construction project meets the 
required compressive strength. This strength is crucial for the following reasons:
	 1.	Quality Assurance: Ensures that the concrete can support the loads and stresses it will encounter during its lifespan.
	 2.	Structural Safety: Confirms that the concrete meets the design specifications, which helps prevent structural failures.
	 3.	Compliance with Standards: Verifies that the concrete mix complies with specifications, building codes, and industry standards.
	 4.	Performance Monitoring: Assists engineers in evaluating the performance of concrete over time, especially in critical structures  
		  like bridges and high-rise buildings.
	 5.	Cost Efficiency: Helps avoid costly repairs or rework by identifying potential issues early in the construction process.

How is Cylinder Compression Testing Performed?
Sampling Fresh Concrete 
Concrete is sampled from the delivery truck or directly from the pour site. The sample is taken according to standardized procedures 
(e.g., ASTM C172) to ensure it accurately represents the batch.

Preparing the Cylinders 
Cylinders are usually cast in molds that are 6 inches in diameter and 12 inches in height (or sometimes 4x8 inches for smaller samples). 
The concrete is poured into the molds in layers, with each layer being compacted using a tamping rod or a vibration table to eliminate 
air voids. The top surface of the concrete is leveled and smoothed to ensure even contact during testing.
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Curing the Cylinders 
	 •	 Initial Curing: Cylinders are covered and stored in a moist environment (e.g., covered with plastic or damp cloths) at a temperature  
		  of about 23°C (73.5°F) for the first 24-48 hours.
	 •	 Final Curing: After demolding, the cylinders are submerged in water tanks or placed in a moist room where they continue to cure  
		  until the testing age (usually at 28 days).

Testing the Cylinders 
	 •	 Test Intervals: Cylinders are tested at intervals such as 7 days, 28 days, and sometimes 56 days, depending on requirements.
	 •	 Compression Machine: Cylinders are placed in a compression testing machine, which applies gradual force until the cylinder fails.
	 •	 Data Collection: The maximum load (force) applied to the cylinder before it fractures is recorded, and the compressive strength is  
		  calculated using the formula:

Interpreting the Results 
The compressive strength is compared to the specified design strength. For example, if the project specification is 4,000 psi at 28 days, 
the cylinder must meet or exceed this value. If the cylinders consistently fail to reach the required strength, it may indicate issues with 
the concrete mix, curing process, or sampling procedures.

What Do Cylinder Compression Test Results Show?
The results of cylinder compression testing provide valuable information about the quality and performance of the concrete mix. Here 
are the key insights that can be drawn from the test results:
	 Compressive Strength: The primary output of the test is the compressive strength value, which indicates the ability of the concrete  
	 to withstand axial loads. A higher compressive strength means the concrete can handle more weight and stress.
	 Mix Quality: Consistently meeting or exceeding the target 
	 strength suggests that the concrete mix design is suitable and  
	 that quality control measures are effective. If the strength is lower  
	 than expected, it could indicate issues such as improper water- 
	 cement ratio, poor aggregate quality, or errors in batching.
	 Curing Effectiveness: Proper curing is essential for concrete to  
	 achieve its full strength potential. Low test results may point to  
	 insufficient curing practices, such as inadequate moisture or  
	 temperature control.
	 Potential Structural Issues: Low compressive strength results  
	 could signal potential problems with the structural integrity of  
	 the concrete elements. In such cases, additional testing (e.g., core  
	 sampling or non-destructive testing) may be necessary to assess  
	 the concrete’s performance in the field.
	 Data for Mix Adjustments: Test results can inform  
	 adjustments to the concrete mix or construction practices,  
	 especially for large-scale projects where consistency is critical.

Compressive Strength =
Maximum Load

Cross-Sectional Area
(For a standard 6x12-inch cylinder, the cross-sectional area is 28.27 square inches.)

Figure 1: Cylinder Compression Testing Machine  
at the Triangle Ready Mix Testing Lab
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