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1 Introduction 
The Praid Salt Mine is located in the eastern part of the Transylvanian Basin (Romania) and represents 
one of the largest salt deposits in Europe. Salt was already mined in the area during Roman times, and 
in the Middle Ages salt formed the economic foundation of the Székely region, with Praid serving as 
the centre of regional salt mining (Horváth 2004). 

The Praid disaster occurred in May 2025 (see Fig 1). Due to the large amount of precipitation, the 
discharge of the Korond Stream, which flows above the mine, increased significantly. As a result of 
the substantial rise in water discharge, the waterproof membrane installed in the streambed ruptured, 
allowing water to enter the mine and completely flood the underground workings. This occurred 
because the mine did not have adequate protection against water inrush. The inflowing water, partially 
dissolving the salt, caused the partial collapse of galleries and drifts. Investigations revealed that the 
disaster did not manifest as a single sudden collapse, but rather as a sequence of successive collapses. 

The catastrophe severely affected the region and caused significant economic damage. The water 
inrush and the partial collapse of the mine workings not only led to structural failure within the mine 
but also resulted in serious environmental damage. Saline water escaping from the mine contaminated 
the surrounding area and endangered drinking water supplies in dozens of settlements. 

During the planning of mitigation and remediation measures, experts faced the fact that the mechanical 
properties of the rock mass were not sufficiently known, and no comprehensive testing program had 
previously been conducted on the salt rock. Consequently, the exact properties of the rock salt in this 
deposit were not well defined. The objective of our study was to address this deficiency. For the 
laboratory investigations, salt blocks originating from the mine prior to the disaster were used. The 
obtained results may support future engineering design, including the potential opening of a new 
mining level. 

 
Fig.1  The flooded area of the Praid Salt Mine. 

2 Geological background 
The Transylvanian Basin is an approximately circular basin located within the Carpathian arc (see Fig. 
2). Subsidence began at the end of the Cretaceous and the beginning of the Paleocene in a back-arc 
tectonic setting (Gelencsér et al. 2024). During the Middle Miocene, as the inland sea desiccated, salt 
precipitated within this depression, after which a large amount of sediment was deposited above it. 
Sediments transported from the shoreline, such as eroded conglomerates and mica schists, were 
deposited between the rock salt layers and, upon incorporation into the salt mass, formed a 
heterogeneous rock unit.Under the load of the overlying sediments, the salt compacted and 
subsequently migrated toward the margins of the Transylvanian Basin. Part of the salt ascended along 
pre-existing fault lines, piercing through the overlying younger sedimentary sequences, while other 
portions were arrested at various depths (Horváth 2011). The diapiric folds formed in this way exhibit 
nearly vertical layering. Based on this, it can be concluded that the rock salt in this area has undergone 
significant plastic deformation and may also have recrystallized (Gelencsér et al. 2024).Within the salt 
sequence, interbedded crystalline schists, clay shales, dolomites, sandstones, and marls occur as 
contaminant lithologies, which may influence the quality and rock mechanical parameters of the rock 
salt (Horváth 2011). 
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We examined the influence of water on failure using 1.5 cm thick disks cut from smaller specimens. 
One set was oriented perpendicular to bedding, the other parallel (see Fig.7). Disks parallel to bedding 
allowed 10 ml of distilled water to pass through in 3–6 seconds, whereas those perpendicular to 
bedding did not transmit water even after 1 minute. This indicates that water migration in the mine 
likely occurs preferentially along bedding planes, which facilitate salt dissolution. 

6 Conclusion 
Following the disaster that occurred in the salt mine of Praid in May 2025, the mitigation works 
highlighted the lack of site-specific rock mechanical data for the rock salt formation. The aim of this 
study was to address this deficiency and to assess the influence of water on the mechanical properties 
of the rock salt. 

Laboratory investigations included ultrasonic wave velocity measurements, uniaxial compressive 
strength tests, and Brazilian tensile strength tests. Strength tests were performed on both dry 
specimens and specimens soaked for 4 days in saturated salt solution. The results showed only minor 
differences between the two conditions, indicating that water ingress, once saturated with salt, is 
unlikely to induce a significant reduction in the strength of the rock salt. 

The influence of contamination on mechanical behaviour was also examined. An overall decreasing 
trend in the uniaxial compressive strength parameters was observed with increasing contamination 
content, suggesting that material heterogeneity plays a relevant role in the mechanical performance of 
the rock salt. Examination of the disk samples showed that water entering the mine primarily dissolves 
the salt along the bedding planes and can move forward there. 

According to preliminary plans, a new mining level is intended to be opened in the Praid mine. The 
results obtained in this study may provide valuable input for the design and stability assessment of the 
planned level. From a mine safety perspective, it would be advisable to carry out regular rock 
mechanical testing on samples collected from predefined locations, potentially on an annual basis. 
Such a monitoring program would allow the detection of possible stress changes within individual 
rock masses and the identification of potential weakness zones. 
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