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Earthquakes are among the most dangerous natural disasters that directly impact
concrete structures. Sudden ground vibrations weaken concrete components,
causing cracks or partial or complete collapses, especially in the absence of an
earthquake-resistant design. The severity of these effects increases with the intensity
of the earthquake, the poor quality of the materials used, or implementation errors
such as poor connections between structural elements or a lack of reinforcing steel.
High-rise buildings, bridges, and vital facilities are more vulnerable if seismic

standards are not observed during design and construction.

To mitigate these risks, several protection methods are employed, most notably
earthquake-resistant structural design, which aims to absorb seismic energy and
distribute it safely across building components. These methods include the use of
seismic isolation systems, adequate reinforcement of concrete elements, and the
adoption of structural details that ensure flexibility and durability. In addition,
geological studies of the site are conducted prior to construction to determine the
nature of the soil and its response to vibrations. Regular maintenance and early
detection of defects play a key role in enhancing the durability of buildings, reducing

the likelihood of collapse and preserving the safety of lives and property.
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