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Due to the multiple asymmetrical loading of the system of the fields 2 and 3 the post number 3 is 
subjected to high stress as the support rope is deflected on both sides of the post (like MEL-S test). 
Further the tension of the ring net on both sides of the post 3 causes the support head and the upslope 
ropes to experience high loads and no openings of the net occur ad post head (fig. 18). To address 
fragmentation-related issues, some guidelines recommend reducing a barrier’s rated capacity by 
one-third (MBIE, 2016). However, this simplification is insufficient, as empirical evidence shows 
barriers can still fail under eccentric impacts at service-energy level.  

 
Fig. 18 Simultaneous impact on two barrier fields (mid-field and extreme field). 

Summarising: MEL-S as reference for maximum energy absorption for border fields, post stability, 
and overall structural performance under a symmetric load. In contrast, the MEL-E test simulates an 
eccentric impact in the upper area of the middle field, close to the post head and upper support ropes. 
This eccentric test simulates the effects of rotating blocks and off-centre impacts, which introduce 
tangential forces and increase stress at the post head. Using both MEL-S and MEL-E configurations 
allows assessment of the barrier’s energy absorption performance across its full width, covering both 
symmetric and asymmetric loading conditions. MEL–M consider fragmentation and multiple impacts.  

4 Regulations. Timeline and status 
In the early 2000s, the absence of unified international standards for evaluating rockfall barriers led 
different countries to establish their own testing approaches. Switzerland introduced a national 
certification procedure in 2001(Gerber, 2001), later revised in 2006, which became widely adopted 
internationally, while Italy developed a non-mandatory guideline. Building on the Swiss methodology, 
European Organisation for Technical Assessment (EOTA) published ETAG 027 in 2008 (ETAG, 
2008)to harmonize testing across Europe, later allowing inclined test setups and defining SEL as 33% 
of MEL before being transformed into European Assessment Document (EAD) 340059‑00‑0106 in 
2018, though its implementation varies among EU countries. Despite these developments, the Swiss 
approach remains the most stringent and reliable. A key limitation across all standards is that 
foundation design has never been included in certification, leaving it to contractors based on 
manufacturer test data. The 2003 AASHTO recommendations emphasized the necessity of full-scale 
testing due to the limitations of numerical models and compared impact methods, highlighting vertical 
free-fall tests as the most accurate (Higgins, 2003). Finally, Austria’s ONR 24810 (2021) introduced 
strict requirements to ensure barrier integrity since 2013, including preventing openings, controlling 
deformation, and enforcing maintenance and inspection to guarantee continuous protection. 

4.1 Swiss complementary guidelines 2018 & 2022 
Until January 31, 2018, the Swiss “Guideline for the Approval of Rockfall Protection Kits” governed 
certification, with public funding limited to compliant systems. In 2018, FOEN introduced a 
complementary guideline to help assess whether commercially available barriers meet project-specific 
requirements, particularly regarding foundation design, which is not addressed in current European 
standards. Although ETAG 027 (2008), later converted into an EAD in 2018, established the 
framework for testing and CE marking-placing responsibility on manufacturers-some regions still 
require higher safety levels than those defined in EAD 340059-00-0106. Research and full-scale tests 
by Geobrugg and WSL, supervised by TÜS, demonstrated the need for more realistic testing 
conditions, including zone-specific impacts and block rotation, presented in Caviezel et al. (2022), 
significantly improving the evaluation - design of rockfall protection barriers. 

4.2 Requirements, according to the complementary guideline of the FOEN 2018 
The FOEN (2018) complementary guideline sets stringent criteria to ensure that rockfall protection 
barriers and their foundations deliver reliable performance in real projects. Only systems meeting all 
requirements -without weak components such as undersized anchors- are considered sufficiently safe. 
The evaluation uses the manufacturer’s European Technical Assessment (ETA) and technical 
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and Geobrugg (2025) are crucial. Combining vertical, eccentric, extreme, multiple, and zone-specific 
tests greatly expand the barrier’s verified safe area, resulting in higher reliability, better-designed 
components, and improved real-world safety. It is probably time to think about a new EAD release. 
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