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Assessing Concrete Strength With Rebound Hammer Testing
The rebound hammer test, also known as the Schmidt hammer test, is a non-destructive test used to assess the compressive strength 
and surface hardness of concrete. This test provides a quick and simple method for evaluating the condition of concrete, especially for 
quality control and inspection purposes.
The rebound hammer test is used by civil engineers, construction contractors, quality control technicians, building inspectors, 
maintenance teams, and concrete producers to quickly assess the surface strength and quality of concrete. It is commonly used for on-
site evaluations during construction and inspections of existing structures due to its speed, convenience, and cost-effectiveness. 
While the test provides an approximate measure of compressive strength, it is often used as a preliminary tool to determine if further, 
more in-depth testing is necessary.

How the Rebound Hammer Test Works:
A rebound hammer consists of a spring-loaded mass that strikes 
the concrete surface with a defined amount of force. The hammer 
measures the rebound distance of the mass after impact, which 
correlates with the hardness and strength of the concrete.  
In the rebound hammer test, the device’s plunger is pressed against the 
concrete surface, releasing a spring-loaded mass housed within the 
hammer’s internal mechanism. This mass is propelled by a calibrated 
spring, striking the surface of the concrete with a specific energy. 
Upon impact, the mass rebounds, and the hammer measures the 
rebound distance, known as the rebound number. A scale on the 
hammer records this rebound number, which correlates with the 
surface hardness of the concrete. 
Higher rebound numbers generally indicate greater compressive 
strength, while lower numbers suggest reduced strength or potential 
surface issues like weathering or microcracking. The internal spring 
mechanism ensures consistent energy release, making the test reliable 
for quick, non-destructive assessments.

Understanding the Rebound Hammer 
and Its Relation to Concrete Strength

The rebound hammer operates based on the principle of kinetic 
energy and elasticity. When the hammer strikes the concrete surface, 
some of its energy is absorbed by the concrete, while the rest is 
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Figure 1: Rebound Hammer Basic Components
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reflected back. The amount of energy that bounces back 
determines how strong the concrete is.
The hammer has a spring mechanism that launches a small 
mass (the hammer) towards the concrete. When it hits the 
surface, it compresses the spring and then rebounds. The 
distance the hammer rebounds back is measured, and this 
distance is known as the “rebound number.”
The rebound number is a crucial factor. A higher rebound 
number indicates that more energy was reflected back, 
suggesting the concrete is harder and stronger. Conversely, 
a lower rebound number means more energy was absorbed, 
indicating that the concrete may be weaker or more damaged.
While the rebound hammer provides a quick way to assess 
strength, it does not directly measure compressive strength 
(the ability to withstand squeezing forces). Instead, it gives an 
indirect estimate. To create a reliable correlation, researchers 
often compare the rebound numbers to actual compressive 
strength tests conducted on concrete samples.
It’s important to remember that factors like surface conditions, 
moisture levels, and the age of the concrete can affect rebound 
measurements. For this reason, a single measurement may not 
provide a complete picture of the concrete’s strength. 

History & Development
Swiss engineer Ernst Schmidt developed the rebound hammer, 
commonly known as the Schmidt hammer, in the late 1940s to address the need for a simple, non-destructive method of testing the 
hardness and strength of concrete. At the time, many construction projects were becoming larger and more complex, and reliable 
methods for evaluating the quality of concrete in structures were essential to ensure safety and durability. The traditional methods 
for testing concrete strength involved taking samples and performing destructive testing, which was time-consuming, expensive, and 
required specialized equipment.
Schmidt’s goal was to create a portable, user-friendly device that could give engineers and construction workers a quick estimate of 
concrete strength without damaging the material. His design used the principle of rebound mechanics, where the energy reflected back 
from a surface could be measured and correlated with the material’s hardness. The hammer would strike the concrete, and the distance 
it rebounded would give an indication of how hard and dense the concrete was, which directly related to its strength.
Schmidt’s invention came at a time when post-war rebuilding efforts in Europe were driving significant infrastructure development. 
Large-scale construction projects, such as bridges, dams, and high-rise buildings, needed quick and efficient quality checks to ensure 
that the materials used were up to standard. The Schmidt hammer provided a much-needed solution, allowing for on-site testing 
without the need for lab-based analysis. Over time, this tool became an industry standard in construction and civil engineering because 
of its ease of use, low cost, and ability to provide immediate feedback.
Schmidt’s rebound hammer continues to be widely used today in assessing the condition of concrete structures, providing a non-
destructive means of testing that remains both practical and reliable.

Summary
The rebound hammer test serves as a valuable method for assessing concrete strength in a quick and efficient manner. This test not only 
highlights the physical properties of the concrete but also provides insight into its overall quality and durability. By measuring how 
much energy rebounds from the surface, engineers and construction professionals can gain a valuable understanding of the concrete’s 
condition without needing to conduct more invasive and time-consuming tests. While it offers a useful estimate, it’s essential to 
consider the context of the measurements, such as surface conditions and environmental factors. Ultimately, the rebound hammer test 
exemplifies a practical balance between speed and reliability, helping ensure that structures meet safety and performance standards.

Figure 2: Correlation of Hammer Rebound  
Number to Compressive Strength
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