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1. Introduction

t present, earthquakes are a serious problem
for building. Severe damages and collapses
of buildings were caused by earthquakes in

different degrees.It is reported that there are more than
68,858 deaths and hundreds of billions RMB losses in the
May 12, 2008 Great Wenchuan Earthquake "*. So, more
attention should be paid to seismic technology. Besides,
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seismic technology. In order to face the challenges of
earthquake on building, the seismic retrofitting was put
forward, which “is the modification of existing structures
to make them more resistant to seismic activity, ground
motion, or soil failure due to earthquakes”™. There are
many strategies to improve the target performance level of
structures, such as tuned mass dampers and base isolators.
These methods are divided into two aspects to improve
seismic ability, one is to dissipate the energy of earthquake

due to the shapely increase in population, a mass of  waves isolate seismic waves, the other is to isolate seismic

houses are needed. So, there are lots of tall buildings to
satisfy people’s requirements. So, it is urgent to improve
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waves.
Comparing tuned mass dampers with base isolators, it
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shows that TMD adds dampers to convert potential energy
into internal energy; however, the latter one applies a layer
between the foundation and superstructure "', Although
two different methods have certain advantages and
disadvantages, they are all effective methods to control
the seismic response of structures.Totally, the former is
better one, which works more effectively and newly.And
the essay would make a detailed contrast and will argue
the superiority of tuned mass dampers.

2. The Superiority of Tuned Mass Dampers

In the existing structure vibration control devices,tuned
mass dampers (TMD) are the oldest one. Dating back
to the year 1909,Frahm invented a vibration control
device which was called a dynamic vibration absorber
and then the concept became widely used !'*). Tuned
mass damper uses a movable counterweight on the
vibrational energy generated in the structure, which
is achieved by the combination of inertial dissipation
and material damping ). For example, in Taiwan,
Taipei 101 is currently representative buildings of
applying tuned mass damper systems to enhance the
serviceability performance. In Taipei 101, a golden
globe which runs like a simple pendulum is called
TMD. Poon "? showed after adding the dampers on
the top of the building, the acceleration of building top
would reduce 40%. The reason is that TMD changes
the frequency to control displacement and acceleration
to lower the risks brought by earthquakes.

The system has numerous advantages. It can be
applied on very tall, light buildings to impart earthquake
resistance, such as the CN Tower in Canada and Taipei
101 in Taiwan “". Besides, it can work without inputting
any energy,like electricity, and thus ensures reliability
in earthquake emergencies, which also can save energy
and protect the environment. TMDs could transform
the earthquake vibration energy into heat. And Pan "
found a new type of TMDs which could transform into
electricity. Moreover, it is worth mentioning, because it
just designs and installs at the beginning for perpetual use,
which definitely reduces the expense to maintenance and
repairing. Different from the tradition hidden dampers,
TMDs are placed on the most appropriate position to play
an important role as dampers based on the substantive
research and calculation work. So, the TMD system can
steadily work for a long time and don’t need to exchange
and adjust. In consequence, the tuned mass dampers
system is more convenient to construct,for multi-storeys
residential, and with the development of technology,
different kinds of tuned mass dampers are widely studied
and used to adapt the building structures .
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2.1 The Importance of the Application of Base
Isolation

In contrast, base isolator system is a different method
to resist the earthquake damages on constructions.
Datta et, al said base isolator is a collection of structural
elements of a building,which should basically separate
the structure of the building from the swaying ground in
order to protect the integrity of the building and enhance
its seismic performance. It is one of the important
means to control passively the vibration of structure in
earthquake engineering.Besides, the vibration isolation
can be realized by various technical means such as rubber
bearings, friction bearings,ball bearings, and spring
system. Its purpose is to enable buildings and some
general structures to sustain the potential and devastating
the shocks of earthquakes.In some cases, the application
of base isolation can significantly improve the seismic
performance and seismic sustainability of the structure.
For example, the LA City Hall is famous as the world’s
tallest building and it appropriately applies base isolation
to seismic retrofit, which can effectively reduce the
forces transmitted to the building from ground. City Hall
is placed on the whole machine called “base isolation
technology” which includes isolators, sliders and dampers.
The whole system would work to reduce the violent
movement in an earthquake. That is because the building
is “decoupled” from the ground movement and control
the process that the energy of earthquakes is passed
from the ground to building during any earthquakes. In
general, base isolation system would make a horizontal
acceleration of building decreased by a third to a fifth
compared with traditional structure "),

2.2 The Advantages of Base Isolation

The biggest advantage of base isolation is that the input
of seismic energy is fundamentally reduced '”. Therefore,
compared with other seismic measures, the base isolation
technology reduces the overall vibration of the building,
so the non-structure components and objects inside the
building are protected completely and safely ). For
example, the building with base isolation design is
compared with the general building under the premise
of the same design reliability. It shows that the former
one may shake a lot but it will not collapse, but the latter
will not collapse, even the decorations will not break.
In terms of this advantages, it is especially suitable for
important buildings such as museums and hospitals. Like
hospital, during an earthquake, the bottles and cans will
not break, and the operation will be carried out normally
and smoothly.Another important reason to apply this
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system is because isolation can reduce the input seismic
energy . Besides, the application of isolation technology
can reduce the required beam-column size for buildings
controlled by seismic action. So the structural cost can
also be reduced,and the available space for buildings is
also larger.

2.3 The Disadvantages of Base Isolation

However, the base isolation also has some disadvantages.
Seismic isolation requires special design of an isolation
layer to occupy additional building space”. For example,
Wenchuan is located on 7 and 8 degree seismic zone,
where there are many isolation buildings. In the 2008
Wenchuan earthquake, these buildings can keep its
superstructure complete, but the pipelines in the isolation
layer are broken.So this problem is urgently to be
improved. In the case of base isolation, in order to ensure
that the building is separated from the ground movement,
a seismic isolation trench is required around the building,
which will bring a lot of trouble to waterproof the
basement ). In addition, the isolation bearing would cost
too much, and its installation also requires a certain period
which would cause too much economic cost that may
exceed the cost of structure materials”. More importantly
than all of that, the isolation design may effectively and
completely work if it is not in a strong earthquake zone,
which is a waste of resources. For example, in China, base
isolation system is always applied in Yunnan province
which is prone to earthquakes, while other northern areas
apply less!”.

3. Conclusion

In conclusion, tuned mass damper system is a technology
to resist earthquake, while base isolation system is a
strategy to isolate earthquake. Two different methods have
their own advantages and also have certain limitations. As
mentioned before, modern buildings tend to tall buildings,
so tuned mass dampers system is more suitable and
useful. Besides, tuned mass dampers system is a newly-
developing technology to resist earthquake by consuming
the energy of earthquakes. Meanwhile the technology
of tuned mass dampers need to be further improved to
adjust different earthquake conditions in different areas
so that to strengthen the stability of structure and protect
human security on property and life safety. In the future,
in order to adapt to social and economic development,
the materials of dampers should be more friendly to the
environment and the installation of the dampers should
be much easier to operate. And the development of tuned
mass damper technology would provide more ideas and
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thoughts for future seismic technology.
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