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Abstract: Dwelling is a primary need for every individual in carrying out their daily lives.
Dwelling eventually evolved into several types, adapting to conditions and environmental
factors that occur in a particular area. In several cities in Indonesia, especially Yogyakarta,
also called "Kota Pelajar”, many immigrants want to continue their academic studies. This
supports the existence of several parties who decide to provide temporary housing which
is commonly called boarding houses, rented houses, and dormitories which are often
provided by academic institutions. This requires that the building has good structural
strength in handling earthquake disasters because Indonesia has a geographical position
that is prone to these disasters. This makes me, as a writer, interested in finding out and
comparing the structural strength of the UII boy’s dormitory and girl's dormitory to find
out which building has better structural strength in dealing with earthquake disasters. As
for further conclusion, both buildings are not efficient enough in resisting earthquakes so
it is still possible for both minor and major damage to be experienced by the two buildings.
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INTRODUCTION

Background

Over time, housing has undergone changes as well as adjustments and evolved into various
types, both in terms of function and form. This change is due to an adjustment of
environmental conditions and factors that are occurring in an area. This causes a dwelling
to make each user have a sense of desire whether to stay temporarily or continuously. Based
on these several factors, a group will later choose a dwelling not only from the comfort
aspect of the building itself but also the environment of the place

A dormitory is a housing facility that is usually provided by educational institutions or
companies to provide temporary housing for students, employees, or participants in
training programs. Dormitories often consist of several buildings or blocks containing
bedrooms, common rooms, shared kitchens, and other common facilities. According to
Soekanto (2012), a dormitory is "a temporary residence reserved for certain individuals or
groups, such as students, which functions as a place to live, study, and interact with fellow
dormitory residents."

According to research conducted by Sari and Wijayanto (2018), dormitories have a positive
impact on student personal development. Students living in dormitories have the
opportunity to study independently, manage time, develop social skills, and improve
adaptability. In addition, the hostel also provides supporting facilities such as study rooms,
internet access, and meeting rooms. This facility allows students to focus on their studies
and improve academic performance.

Yogyakarta, which is also usually called "Student City", has many immigrants who want to
continue their academic studies. This supports the existence of several parties who decide
to provide temporary housing which is commonly called boarding houses, rented houses,
and dormitories which are often provided by academic institutions. This also encourages
UII to provide dormitories as one of the facilities that can be used by students who come
from outside the city of Yogyakarta. Ull provides two separate dormitory buildings intended
for students and female students.
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Yogyakarta is one of the cities located in the country of Indonesia which is also usually called
“Kota Pelajar”. Indonesia is famous for its geographical location which makes this country
prone to earthquakes. This is because Indonesia is geographically located in the Pacific Ring
of Fire. the confluence of three world tectonic plates, the Indo-Australian Plate, the Eurasian
Plate, and the Pacific Plate.

Based on the explanation above, it can be seen that a building that stands and is built in
Indonesia is required to be able to deal with earthquake disasters. A strong structure and
planned development must be prepared and considered from the start of the building
design. This applies to every type of building, including the function of the building itself.
especially the UIl dormitory which is used as a temporary residence for Ull students.

Problem Formulation
1. What are the characteristics of earthquake-resistant buildings?
2. Between the building structures of the UIl boy’s Dormitory and the Girl's dormitory
buildings, which one is more ideal for dealing with earthquakes?

Research Purpose
1. Find out the characteristics of an earthquake-resistant building.
2. Comparison to find out which tower is more resistant to earthquakes at the UII
dormitory buildings.

Theoretical Review

Earthquake-resistant buildings are buildings specifically designed to be able to withstand
vibrations and forces caused by earthquakes. Various factors that must be considered in
designing earthquake-resistant buildings include the nature and characteristics of the soil
at the building site, the type and quality of building materials, and the design of the building
structure.

According to Zhang et al. (2020), there are several strategies that can be applied in designing

earthquake-resistant buildings, including:

1. The use of materials that have high strength and good flexibility, such as reinforced
concrete, steel, and laminated wood.

2. Increase the adhesion between the structural elements of the building, for example by
using bolts and fasteners.

3. Reducing building mass by designing more efficient building structures and using lighter
materials.

4. Improve the vibration-damping system of buildings by using earthquake-damping
systems such as shear isolators and shock absorbers.

5. Designing structural systems that are flexible and adaptable to soil deformations that
occur during earthquakes.

Another article, written by Saeed et al. (2020), explained that apart from the factors above,
the geometric design of the building also plays an important role in increasing the resistance
of buildings to earthquakes. Good geometric design can minimize the effect of earthquake
forces on the building structure.

In practice, designing earthquake-resistant buildings requires careful calculations and the
use of the latest technology. However, by taking into account the factors described above, it
is expected to minimize the risk of damage and destruction to buildings due to earthquakes.

According to Herianto (2020), Earthquake resistant buildings have several main
characteristics that can be distinguished from conventional buildings. Following are some
of the characteristics of earthquake-resistant buildings:
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1. Strong structural design: Earthquake-resistant buildings must be designed with strong
structures that can withstand the shocks that occur during an earthquake. The
structure usually uses a steel frame or reinforced concrete.

2. Use of strong materials: In addition to strong structural designs, earthquake-resistant
buildings also use strong materials such as high-quality concrete and high-quality steel.
The use of strong materials can increase the resistance of buildings to earthquakes.

3. Earthquake-resistant systems: Earthquake-resistant buildings are also equipped with
earthquake-resistant systems such as earthquake absorbers, shear barriers, or isolator
systems. This earthquake-resistant system serves to withstand and dampen the
vibrations that occur during an earthquake.

4. Flexible architectural design: Earthquake-resistant buildings must be designed with
flexible architecture so that they can withstand and absorb the shocks that occur during
an earthquake. Flexible architectural designs can reduce the risk of damage to buildings
during an earthquake.

5. Strong construction: Earthquake-resistant buildings must be built with strong and
proper construction. Improper construction can increase the risk of damage to
buildings during an earthquake.

According to Andrew Charleson, an expert in the field of earthquake-resistant building
planning, there are several characteristics that must be possessed by these buildings.
According to Charleson (2010), the main characteristics of earthquake-resistant buildings
include a strong and flexible structural system, the use of shock-resistant materials, and
planning that takes into account the strength and interaction between building elements.

First, a solid and flexible structural system is one of the important characteristics of an
earthquake-resistant building. The building must be designed with a frame system that is
able to absorb seismic energy properly and distribute it evenly throughout the structure.
This can be achieved by using the right materials and construction technology, such as steel
which has high strength and bending ability.

Second, the selection of materials that are resistant to shocks is also an important factor.
The material used must have the ability to withstand the deformation and shock forces
generated by earthquakes. For example, reinforced concrete reinforced with steel can give
a building additional strength.

In addition, planning that considers the strength and interaction between building elements
is also required in earthquake-resistant buildings. The structure must be designed taking
into account factors such as rigidity, strength and stability in order to be able to resist
earthquake forces effectively. In addition, building elements must also interact well with
each other to avoid potential collapse due to shocks.

In order to achieve the characteristics of earthquake-resistant buildings mentioned above,
a holistic and multidisciplinary approach is needed in building planning and design. This
involves collaboration between architects, structural engineers and seismologists in
integrating earthquake safety principles into the entire building process. In this way,
buildings can become more resilient to earthquakes and protect the lives and property of
their occupants.

In the search for the strength of buildings that are resistant to earthquakes, there is one way
to check the structural strength of a building. namely by using Rapid Visual Screening (RVS)
which will be followed by testing using the Resist application. In using RVS, it is necessary
to check the seismic risk level for the project site.

Risk level class according to BNPB (Perka BNPB No. 2 of 2012), there are 3 classes; Low,
Moderate, and High.
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Risk Level Class
Low Moderate High

PGA <0,2501 PGA 0,2501 - 0,70 PGA > 0,70
METHOD

In this research, I as the author used a qualitative method approach with a primary data
collection system that was carried out by visiting the building directly and collecting the
technical drawing of each building.

RESULT AND DISCUSSION

First, by checking the seismic risk level of the two buildings that were being studied, the
data shows that both the boy's and girls' dormitories are included in the moderate risk level.
with the PGA value of the men's building 0.4355 while the PGA of the women's building is
0.4137.

Results: Tabel dibawah ini merupakan Parameter untuk membuat Grafik Desain Spektra Indonesia:

Kelas SBC - Batuan v To(detik) Ts(detik) sds(g) sdi(g)
0.08 0.41 0.61 0.25
Rentang
T(s) value: 6
Save
PGA 0.4355 (g) bedrock
MCEG
SS MCEr 1.0115 (g) bedrock
S1 MCEr 0.4659 (g) bedrock
TL 20 Detik

1. Boy’'s dormitory PGA Result
Source: Private Document

Results: Tabel dibawah ini merupakan Parameter untuk membuat Grafik Desain Spektra Indonesia:

Kelas SBC - Batuan v To(detik) Ts(detik) sds(g) sdi(g)
0.08 0.42 0.57 0.24
Rentang
T(s) value: 6
Save
PGA 0.4137 (g) bedrock
MCEG
SS MCEr 0.9582 (g) bedrock
S1 MCEr 0.4523 (g) bedrock
L 20 Detik

2. Girl’s dormitory PGA result
Source: Private Document

By using this data, the researcher proceeded to enter the data that were had into the
assessment using RVS or Rapid Screening Visual. In the use of structural strength testing
using the RVS method, if the results show a number above 2, it indicates that the building is
good enough to withstand earthquakes.

by testing using RVS, the results show that the male dormitory building has a value of 2.1.
Meanwhile, for the female dormitory, it has a value of 2.6.
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3. Boy’s dormitory RVS Result 4. Girl’s dormitory RVS Result

Even though both of these buildings show values that indicate that the two buildings can
withstand earthquakes well, further research is needed by testing both buildings using the
Resist application. In testing using the resist application, data was obtained that the male
dormitory buildings had stronger structural strength in the face of earthquakes compared
to the female dormitory buildings. This can be seen through the data attached below.
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5. Boy’s Dormitory Resist result
Source: Private Document
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6. Girl’s Dormitory Resist result
Source: Private Document
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After conducting a simulation test using the resist application, there are results showing
that the two buildings are not efficient enough in resisting earthquakes so there is still a
possibility for these buildings to experience both minor and major damage. If we compare
the two buildings, based on existing data it shows that the Boys' Dormitory has slightly
superior structural strength compared to the Girls' Dormitory. This is shown by the bar
chart on the resist application which shows a higher failure rate of resisting earthquakes in
the female dormitory building.

CONCLUSION

Based on the literature review and carrying out structural strength tests through
simulations using the Resist application, the author concludes that the two buildings are not
efficient enough in resisting earthquakes so it is still possible for both minor and major
damage to be experienced by the two buildings. However, this is a conclusion drawn from
limited data and simulations. a simulation and further studies should be carried out in order
to obtain more concrete results on the structural strength of the two buildings
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