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ABSTRACT 

The current test method for impact attenuation for children’s playground surfacing EN 1177 

does not include a longitudinal test method to measure the expected life of the impact 

attenuating surface. This work proposes a test method to measure the accelerated usage of 

impact attenuating surfaces installed within children’s playgrounds. 
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INTRODUCTION 

More than four decades has passed since the introduction of safety standards for Impact 

Attenuation Surfacing (IAS) used within children’s playgrounds. Falls in children’s 

playgrounds are a major source of injuries and IAS is one of the best safety interventions 

deployed to reduce the incidence and severity of playground injuries. EN 1177:2008 is the 

test method for the determination of impact attenuation performance of playground surfacing. 

Currently there is no method within this Standard to quantify the degradation in performance. 

 

TEST METHOD 

The purpose of this study was to create a longitudinal test method for unitary playgrounds 

IAS. The current standard for evaluating the performance of playground surfaces is assessed 

by the test method specified within EN 1177:2008 Impact attenuating playground surfacing - 

Determination of the critical fall height. The limitation of this standard is that it is used to 

evaluate the performance of a material at the time of testing and the results do not give a 

quantifiable measure of the longevity of the IAS.  

The longitudinal test method simulates the expected long-term degradation of IAS by 

applying repeated uniaxial compression loadings and observing the effect these have on the 

performance of the material. The performance of the material is assessed by first determining 

the critical fall height (CFH) by free-fall impacting a hemispherical missile onto the test 

sample in accordance with EN 1177. The maximum penetration of the missile was measured 

at the CFH and used as the initial cyclic loading displacement. This displacement was used to 

determine the loading force to be used during the cyclic loading of the test sample. Thereafter 

the cyclic testing was conducted under constant maximum force. The performance of the 

material as it degraded due to the repetitive loading was monitored.  

Three playground surface samples were tested, namely: a control sample and two prototype 

samples. Experimental results show that there is a trend of increasing depth of penetration 

relative to the number of cycles of the applied constant maximum force. Free-fall impacts 
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were conducted every one thousand cycles and compared with initial free-fall impact results 

to quantify the effects of the cyclic testing. Results of this study show that there is a decline in 

performance of the material as the sample is subjected to increasing cyclic loadings. 

 

RESULTS AND CONCLUSIONS 

Figure 1 shows the percentage reduction in the CFH of the 3 test samples plotted against the 

number of loading cycles. 

This study showed that, using this test method, there is a correlation between material 

degradation and performance of the IAS with respect to its ability to attenuate the forces 

associated with impacts. The significance of this study is that it provides a test method to 

assess IAS products based on their susceptibility or resistance to degradation and therefore 

provides a measure of the expected longevity of the IAS. 

 
Fig. 1 - Percentage reduction in the critical fall height versus the number of cyclic loadings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 - Testing apparatus 
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