ech Tips

References and resources from Triangle Ready Mix

Low cylinder breaks are a red flag indicating that the concrete may not be as strong as required, potentially affecting the structure’s
safety and longevity. In the construction industry, ensuring the quality of concrete is critical, as it forms the backbone of many
structures, from buildings and bridges to roads and foundations. One of the primary methods for assessing concrete strength is cylinder
compression testing, where concrete specimens are crushed under pressure to measure their compressive strength. However, when
these test results fall below the expected values, it can raise significant concerns.

What Are Low Cylinder Breaks?

In concrete testing, a “low cylinder break” occurs when a concrete test cylinder fails to reach the specified compressive strength at a
designated testing age, typically 28 days. For example, if a project specifies a compressive strength of 4,000 psi at 28 days, but the test
cylinder only achieves 3,500 psi, it is considered a low break.

These breaks serve as an early warning sign that the concrete mix may not meet structural requirements. Since compressive strength is a
critical measure of concrete’s ability to bear loads, low results can compromise structural integrity & performance of the construction.

Why Are Low Cylinder Breaks a Concern?

Low cylinder breaks are not just about failing to meet specifications—they can have serious implications for the safety, durability, and
cost-effectiveness of a project. Here are a few reasons why low breaks are cause for concern:

1. Structural Safety: Concrete that does not meet the required strength may not be able to support the loads it was designed to
handle, leading to potential structural failures.

2.Project Delays: Low breaks often require further investigation & additional testing, which can delay project timelines.

3.Increased Costs: Addressing low-strength concrete can be expensive, especially if it involves removing and replacing already-
placed concrete or implementing additional reinforcement.

4. Compliance Issues: Failing to meet the specified strength can result in non-compliance with building codes and project
specifications, potentially leading to legal and contractual complications.

Common Causes of Low Cylinder Breaks
Understanding the root causes of low cylinder breaks is essential for preventing and addressing them. Several factors can contribute to
lower-than-expected compressive strength:
Poor Mix Design
Incorrect Proportions: Errors in the ratio of cement, aggregates, water, and admixtures can significantly affect the concrete’s strength.

High Water-Cement Ratio: Adding too much water to the mix increases workability but decreases strength by creating more voids
within the hardened concrete.

Material Quality
Substandard Materials: Using poor-quality cement, aggregates, or water can compromise concrete strength.

Contaminants: Presence of impurities like dirt, clay, or organic matter in the aggregates can weaken the mix.
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Improper Curing

Inadequate Moisture: Concrete needs sufficient moisture to develop strength. Improper curing leads to surface drying & low strength.
Temperature Fluctuations: Extreme temperatures (either too hot or too cold) can adversely affect the hydration process, leading to lower
strength development.

Errors in Cylinder Preparation

Improper Sampling: If the sample taken from the concrete batch is not representative, it may lead to inaccurate test results.

Poor Compaction: Inadequate compaction of the concrete in the molds can cause air pockets, reducing the strength of the cylinder.
Delayed Testing: Testing the cylinders before or after the specified time frame (e.g., not exactly at 7, 28, or 56 days) can affect the results.
Testing Errors

Machine Calibration: Using a compression testing machine that is not properly calibrated can produce incorrect strength readings.
Misalignment: If the cylinder is not centered correctly in the testing machine, it can lead to uneven loading and premature failure..

Conclusion

When low cylinder breaks occur, immediate action is needed to identify the cause. This includes retesting cylinders, reviewing the mix
design, curing methods, and material quality. Remedial measures like strengthening or replacing concrete may be required. The best
way to deal with low cylinder breaks is to prevent them from occurring in the first place. Here are some best practices to follow:

1.Optimize the Mix Design: Use a proven mix design that balances strength, workability, and durability. Adjust the water-cement
ratio as needed to achieve the desired properties.

2.Use High-Quality Materials: Ensure that all materials meet the project specifications and are free from contaminants.
3.Proper Sampling and Handling: Follow ASTM standards for sampling and preparing test cylinders to avoid introducing errors.

4. Monitor Curing Conditions: Implement proper curing practices to ensure adequate moisture and temperature control during
the concrete’s early stages.

5.Routine Quality Control Checks: Conduct regular tests on concrete batches to catch any issues early, rather than discovering
them after the concrete has been placed.

Low cylinder breaks are a critical warning sign that should not be ignored.
They can signal potential problems with the concrete mix, curing, or testing procedures, and addressing them promptly is essential for
maintaining the safety, durability, and success of any construction project. By understanding the causes, implications, and solutions
associated with low cylinder breaks, construction professionals can take proactive measures to ensure that their concrete structures are
built to last.

Ultimately, a rigorous approach to quality control, from mix design to testing and curing, is the best defense against low cylinder breaks,
safeguarding the structural integrity of your projects and the safety of those who rely on them.

In concrete cylinder testing, the normal breaking
point for compressive strength depends on the
concrete's design specifications and intended use.
Typically, concrete strength is measured at 28 days
after pouring, as this is when it reaches the majority
of its design strength. Common strength values for
general construction applications range from 3,000
psi to 5,000 psi at 28 days: A e - -
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Commercial Construction: 4,000 to 5,000 psi
High-Strength Concrete: 5,000 psi and above (for

applications like bridges or high-rise buildings).

Early tests, such as those at 7 days, are also per-
formed to gauge strength gain, typically achiev-
ing about 60-75% of the 28-day target strength.
However, these values can vary depending on the
specific requirements of the project, environmental
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factors, and curing conditions.
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