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. dampers, which adjust their behavior in response to changing conditions,

Introductlon offer more precise control over building movements during an earthquake.
Material advancements, such as the use of Shape-Memory Alloys (SMASs)

Urbanization has become one of the defining phenomena of the 21st  and composites, have also made seismic dampers lighter, more compact and
century, with cities expanding rapidly across the globe. However, as cities grow, more durable, increasing their versatility in different applications. Additionally,
the risks associated with natural disasters, especially earthquakes, become the integration of seismic dampers with Building Information Modeling (BIM)
more pronounced. Earthquakes, in particular, pose a significant threat to urban enables more efficient design and simulation of their performance under
areas located in seismic zones, leading to the destruction of infrastructure, seismic conditions, ensuring seamless incorporation into modern construction
property and lives. The need for effective earthquake mitigation strategies practices [4].
is more urgent than ever. One such innovation in earthquake engineering is The applications of seismic dampers in urban development are vast. High-
the seismic damper. Seismic dampers are devices that absorb and dissipate  yisg pyildings, particularly in seismic zones, have become one of the most
the energy produced during an earthquake, reducing the amount of force  gommon applications. These structures, due to their height, are especially
transferred to structures. Over the years, advancements in seismic damper  sysceptible to the forces of an earthquake and seismic dampers help to
technology have significantly enhanced their ability to protect buildings,  mitigate the movement and prevent structural damage. Seismic dampers
bridges and other infrastructure. These innovations have enabled safer urban are also crucial for protecting critical infrastructure such as hospitals, police
development by allowing structures to withstand the forces of seismic activity stations and fire departments, ensuring that these facilities remain operational
without collapsing. This article will explore the advancements in seismic during and after an earthquake. Bridges and transportation networks are other
damper technology, their applications in urban development and the impact ~ key areas where seismic dampers are employed, protecting vital connections
they have on building safer, more resilient cities [1]. within the city. Additionally, residential buildings and commercial properties
benefit from seismic dampers, especially in regions where retrofitting older
buildings to meet modern seismic standards is necessary [5].

Description

A seismic damper is a device used to absorb and dissipate the energy COﬂClUSIOn
generated by seismic activity. It works much like a shock absorber in a vehicle,
reducing the vibrations and oscillations caused by an earthquake. The primary In conclusion, seismic damper technology plays a crucial role in making
purpose of seismic dampers is to minimize building sway, reduce damage urban development safer and more resilient in earthquake-prone areas. The
and enhance the safety of structures during an earthquake. These devices ~ advancements in seismic damper design, including the integration of smart
are typically integrated into a building or infrastructure during the construction ~ Systems, active dampers and cutting-edge materials, have significantly

existing buildings [2]. forces. From high-rise buildings to critical infrastructure, seismic dampers

o ) help to protect lives and property, ensuring that cities can recover more
~ There are several types of seismic dgm|pers, each designed to operate  quicKly in the aftermath of an earthquake. As urban populations continue to
in different ways depending on the building's needs. Viscous dampers, for  grow particularly in seismic zones, the adoption of these technologies will be
instance, use a fluid to absorb energy by converting kinetic motion into heat  gyitical to safeguarding future urban development. The continued research
as the fluid moves through restnctgd passages. Fnctlo.n dampers.rely on the and innovation in seismic damper technology promise to further enhance
friction between two surfaces to dissipate energy, while hysteretic dampers  their effectiveness, contributing to safer cities that are better prepared for the
absorb seismic energy through. plastic deformation. Another key type is, t.he challenges posed by earthquakes. By embracing these advancements, we can
Tuned Mass Damper (TMD), which uses a large mass that moves in opposition  ¢reate more resilient urban environments that are not only capable of surviving
to the building's sway, counteracting the oscillations and reducing movement. natural disasters but also thriving in the face of them.

Base isolators, though not technically dampers, are used in conjunction
with them to separate a structure from its foundation, minimizing the energy

transferred during an earthquake [3]. Acknowledgement
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