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Abstract 
The 2006 earthquake, with a magnitude of 6.3 and an epicenter in Potrobayan Hamlet, 
Bantul, Yogyakarta, caused significant damage to building structures in the area. This 
highlights the importance of structural integrity in earthquake-prone regions of 
Indonesia, particularly in Bantul. This study aims to analyze the structural strength of 
the Rumah Sakit Universitas Islam Indonesia (RS UII) against potential earthquakes 
over the next 50 years. This aligns with the building lifespan guidelines set by the 
Minister of Public Works Regulation No. 45 of 2007, which states that buildings should 
be evaluated and possibly repaired after 50 years. In this study, the author utilized 
RESIST software to assess the structural integrity of RS UII in the face of future seismic 
events. The results revealed weaknesses in the building's structure, indicating that it 
may not withstand the displacement caused by seismic loads. Therefore, structural 
reinforcement is necessary to enhance the building's resistance to larger earthquakes. 
Based on these findings, this study provides recommendations for structural 
improvements to ensure the hospital's earthquake resilience for the next 50 years, thus 
preventing significant structural damage. 
 
Keywords: building structure; earthquake; RESIST software; Universitas Islam 
Indonesia Hospital (RS UII). 
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1. INTRODUCTION 

1.1. Memories of the 2006 Bantul 
Earthquake 

Yogyakarta is one of the regions in Indonesia 
that frequently experiences earthquakes. The 
most devastating earthquake occurred on May 
27, 2006, with a magnitude of 6.3, causing 
significant damage to numerous buildings, 
including houses, schools, government offices, 
and other structures (Figure 1). The epicenter 

of the earthquake was located at the confluence 
of the Opak and Oya rivers in Potrobayan 
Hamlet, Bantul, Yogyakarta. The impact of the 
earthquake not only affected the Yogyakarta 
region but also reached Klaten in Central Java. 
In the 2006 earthquake, particularly in Bantul, 
the death toll reached 4,710 people, with a total 
of 109,048 houses completely destroyed, 
99,009 houses severely and moderately 
damaged, and 202,044 houses lightly damaged 
(Satria Yoresta 2018). The damage to the 
buildings was caused by the failure of their 
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structural systems to absorb and withstand the 
vertical and horizontal waves generated by the 
earthquake. 

 
Figure 1. Damage to houses of Bantul residents, 

Yogyakarta 
(Source:https://communication.uii.ac.id/mengenang

-gempa-jogja-2006-shadow-trauma-meski-17-
tahun-berlalu-teman-tpa-ku-meninggal-gara-gara-

itu/) 

The earthquake that struck Bantul, Yogyakarta, 
is remembered as a tragic event by the people 
of Yogyakarta, particularly the residents of 
Bantul. The 2006 disaster became a dark 
chapter in their history and left lasting 
emotional scars. As a way to commemorate the 
event, the Yogyakarta government erected a 
monument at the earthquake's epicenter 
(Figure 2). 

 
Figure 2. Inscription on the Bantul Earthquake 

Monument 

The earthquake in that year severely damaged 
building structures in the Bantul area. Data 
shows that the failure of building structures to 
withstand vertical and horizontal loads from the 
earthquake's shocks can lead to their collapse 
(Figure 3). Putra and Mabui describe an 
earthquake as the sudden release of seismic 
wave energy (Putra, Mabui, and Wantoro 

2023). Additionally, Tuwanoka and Banten 
explain that an earthquake is a natural 
phenomenon that cannot be predicted—when it 
will occur, how strong it will be, or how much 
seismic energy it will release. Earthquakes 
generally happen when two tectonic plates 
collide and shift (Tuwanakota and Banten 
2021). Several factors contribute to building 
collapse, such as earthquake intensity, distance 
from the epicenter, depth of the hypocenter, and 
the geological conditions of the surrounding 
environment (Cholis Idham 2020). Designing a 
building structure that considers only 
gravitational loads without accounting for 
seismic loads is extremely risky, especially in 
earthquake-prone regions like Yogyakarta 
(Hendijaya 2019). 

 
Figure 3. Structural failure of the STIE building 

due to shaking caused by the earthquake 
(Source:https://news.okezone.com/read/2020/05/27

/510/2220403/tahun-tragedi-gempa-yogyakarta-
berikut-cepat-tidaknya) 

The failure of a building's structure to withstand 
loads can pose serious risks to its occupants. To 
ensure the performance of the building's 
structure, a structural analysis is needed to 
mitigate potential failures caused by 
earthquakes (Daffa Hukama 2023). This 
analysis helps determine the current 
performance condition of the building's 
structure. Efforts to mitigate structural failure in 
buildings, especially in the Bantul area, are 
crucial to preventing risks that could endanger 
occupants. Hospitals, in particular, are among 
the buildings that must be designed to withstand 
earthquakes (Gesha Gutama and Rahayu 2021). 

Structural planning in earthquake-prone areas, 
such as Bantul, must adhere to government 
regulations. The regulation governing building 
structure requirements is SNI 2847-2019, 
which specifies structural concrete 
requirements for building structures. Following 
these state standards is crucial to ensuring the 
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safety and earthquake resistance of buildings. 
The safety of buildings, especially those 
serving as shelters or infrastructure, such as 
hospitals, must be carefully considered in their 
structural design (Damik 2018). 

A building is defined as a physical structure 
integrated with its location, serving as a space 
for humans to carry out religious, business, 
social, cultural, and other special activities (UU 
No. 28 of 2022). Buildings contain various 
structural elements, such as columns, beams, 
slabs, shear walls, and foundations. These 
elements function to receive loads acting on the 
structure and transfer them into the ground 
(Fadzilah, Riakara Husni, and Isneini 2021). 
For a structure to perform well under load, its 
design must adhere to proper calculation 
principles (Christian Silalahi and Tarigan 
2022). Buildings that lack accurate structural 
calculations risk collapsing. Structures without 
adequate resistance to loads and seismic shocks 
can endanger their occupants (Purnomo, 
Purwanto, and Supriyadi 2014). Earthquake-
resistant building design in Indonesia is 
regulated by the government under SNI 03-
2012, which outlines "Earthquake-resistant 
design procedures for buildings and non-
buildings." 

In the building planning process, the standard 
lifespan of a building is generally 50 years, as 
regulated by the Regulation of the Minister of 
Public Works No. 45 of 2007 concerning 
Technical Guidelines for the Construction of 
State Buildings. This 50-year lifespan in 
building structure planning in Indonesia 
assumes the probability of structural collapse 
due to earthquake loads. According to the 
earthquake standard SNI 03-1726-2002, 
building and housing structures for earthquake 
resistance are designed based on the concept of 
a "design earthquake." A design earthquake 
refers to an earthquake that has the potential to 
occur once in 500 years (TR = 500 years). 
Typically, the design earthquake probability is 
set at 10% (RN = 10%) over a 50-year design 
lifespan for buildings (Widianto, Bambang, et 
al., 2015). 

Hospital buildings, which require special 
attention in terms of earthquake-resistant 
structures, must be carefully planned. Thorough 
planning can significantly reduce the risk of 

structural failure (Hendra, Varan Zulkarnaen et 
al., 2021). Civil engineers and architects plan 
building structures through specialized 
calculations and analysis to ensure that the 
structures function effectively and reliably. 

Building structure analysis can be conducted 
using software that helps assess the strength of 
building structures (Subianto and Sutriono 
2024). In this study, the software used is 
RESIST, applied to analyze the structural 
integrity of RS UII. Researchers use RESIST as 
a tool to evaluate the strength of the existing 
structures. 

A hospital is a building or health facility that 
requires special consideration regarding safety, 
comfort, health, and convenience (Yanto, 
Imani, and Andika 2019). RS UII is one of the 
hospitals located in the Bantul administrative 
area and serves as a key health centre in the 
region. RS UII was inaugurated on September 
29, 2019, by Sri Sultan Hamengku Buwono X. 
Being located in Bantul, RS UII faces disaster 
risks, including earthquakes. A thorough 
understanding of earthquake-resistant building 
structures is crucial for the safety of both users 
and the health facilities within (Adianto 2018). 

Previous studies have used software such as 
SAP2000 and ETABS to analyze the strength of 
building structures; however, no research has 
specifically focused on using RESIST software. 
RESIST offers advantages in terms of analysis 
accuracy and more efficient dynamic 
simulation capabilities. Past studies often 
encountered challenges with data input, such as 
needing to redesign the building structure. The 
use of RESIST in structural analysis addresses 
this issue by utilizing existing tools. 
Additionally, RESIST can directly suggest 
necessary structural improvements, such as 
adding columns or shear walls, to enhance a 
building's earthquake resistance. This study 
aims to analyze the strength of building 
structures and demonstrate how RESIST can 
improve structural quality by offering accurate 
analysis and recommendations. The goal is to 
ensure that the RS UII building can avoid 
structural damage from earthquakes over the 
next 50 years. 

This study aims to analyze the structure of the 
RS UII building by utilizing simulation 
technology from RESIST software. RESIST 
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can be used to evaluate the strength of existing 
structures or initial design concepts. The results 
of this analysis can serve as a reference or guide 
for evaluating the RS UII building's structural 
integrity with a 50-year projection. By 
conducting this study, we aim to highlight the 
importance of analyzing multi-story building 
structures and contribute to earthquake disaster 
risk mitigation efforts in the Bantul area. 

2. METHODS 

Figure 4. Research Flowchart 

In this study, researchers used RESIST 
software to analyze the building structures at 
RS UII (Figure 4). RESIST is a computer 
program used by designers to determine the 
number and size of vertical load-bearing 
elements in a building. It is used to analyze 
vertical elements such as columns, beams, 
walls, and shear walls, assessing their ability to 
withstand wind and earthquake loads. 

The first step taken by the researchers was to 
model the existing building structure based on 
primary data in the RESIST software. This 
involved creating an accurate model of the 
structural elements by considering the actual 
conditions and geometry. Once the structural 
model was created in RESIST, it was analyzed 
dynamically. The software produced output 
indicating whether the structure could 
withstand loads caused by earthquakes and 
wind forces. 

The results of the RESIST analysis were then 
evaluated to assess the performance of the RS 
UII building structure over the next 50 years, 
specifically in terms of earthquake resistance. 
This involved interpreting the data to determine 
the strength of the existing structure and 

whether it could endure seismic shocks over the 
projected time frame. 

Data collection in this study involved gathering 
both primary and secondary data. Primary data 
was obtained through direct observation and 
field surveys, collecting information about the 
characteristics of the RS UII building structure, 
materials used, structural dimensions, and the 
condition of the existing structure. Tools such 
as cameras and working drawings (if available) 
were used to aid primary data collection. After 
obtaining primary data, secondary methods 
were used to gather additional information 
through literature reviews from credible 
sources. 

3. RESULT AND DISCUSSION 

3.1. The Existing UII Hospital 

RS UII, located in Bantul, Yogyakarta, is a 
hospital that was inaugurated in 2019 to provide 
health services, supported by expert medical 
professionals and equipped with sophisticated, 
modern technology. Researchers found that the 
structural system used in RS UII is a reinforced 
concrete structure, featuring columns 
measuring 50x50 cm with a 6-meter span 
(Figure 5). 

 
Figure 5. Column at UII Hospital 

(Source: Author, 2024) 

After obtaining the span and column size data, 
the researcher created a working drawing using 
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ArchiCAD software (Figure 6) to facilitate the 
analysis of column placement. It was found that 
the building mass at RS UII covers an area of 
2,302 m². This area is designated for patient 
care and inpatient services at RS UII. 

 
Figure 6. The design plan for UII Hospital is based 

on an analysis using ArchiCAD software 
(Source: Author, 2024) 

RS UII consists of five floors and one basement. 
The second to fifth floors are designated for 
inpatient rooms, while the first floor (ground 
floor) is used for the lobby area and the 
emergency room. 

3.2. RESIST Result for UII Hospital 

 

Figure 7. Structural analysis results using RESIST 
software 

The results of the structural performance 
analysis of RS UII against lateral loads, 
conducted using RESIST software post-disaster 
for a five-story building with a total height of 
25 m (Figure 7), show that in the X direction 
(Reinforced Concrete Moment Frame), the 
lateral displacement (drift) due to wind loads 
remains within the permissible limit at 97%. 
However, significant failure occurs under 
seismic loads, with displacement reaching 
347% in the Ultimate Limit State (U) condition 
and 835% in the Serviceability Limit State (S) 
condition (Figure 8). The shear force in this 
direction remains within the safe limit for all 
load conditions, while the moment is only 
within safe limits for wind loads at 25%, but 
fails under seismic loads with values of 179% 
(U) and 296% (S). 
 

Figure 8. Diagram of the structural analysis results 
of the UII Hospital building using RESIST 

software 
(Source: Author, 2024) 

For the Y direction (Reinforced Concrete 
Moment Frame), the lateral displacement due to 
wind loads, at 62%, remains within the safe 
limit. However, the displacement due to seismic 
loads reaches 284% (U) and 668% (S), 
indicating failure. The shear force in this 
direction is also within the safe limit for all load 
conditions, with maximum values of 51% (U) 
and 42% (S). The moment in the Y direction 
shows failure under seismic loads, with values 
of 141% (U) and 235% (S), although it remains 
within the safe limit for wind loads at 16%. 
Wind vibration analysis indicates that the 
building is not susceptible to wind vibrations or 
related issues, with a ratio of 0.21, well below 
the recommended limit of 1.60. Based on these 
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results, it can be concluded that the building's 
structural design is inadequate to withstand 
seismic loads and requires revision to ensure 
optimal safety and performance, particularly for 
earthquake mitigation over the next 50 years. 

The analyzed building has a floor area of 2,302 
m², a perimeter length of 251.7 m, and a floor 
height of 4.5 m. The floor structure consists of 
a dead load of 0.66 kPa and a live load of 3.00 
kPa. Internal walls have a dead load of 0.96 
kPa, while external walls have a dead load of 
1.26 kPa. The roof is a heavy type with a dead 
load of 4.80 kPa and a live load of 0.25 kPa. The 
structural system uses a Reinforced Concrete 
Moment Frame with 18 locations in the X 
direction and 5 locations in the Y direction 
(Figure 9). 

 
Figure 9. Results of the technical parameter 

analysis of buildings using RESIST 

Wind and terrain data indicate that the design 
falls into the open terrain category, with the site 
elevation at 100 m. The 3-second regional wind 
speed (VR) is determined based on the wind 
region, the design life of the building, and the 
limit conditions considered, with wind speeds 
of 48 m/s for the Ultimate condition and 45 m/s 
for the Serviceability condition. 

For seismic data, the earthquake recurrence 
interval is set at 25 years for the Ultimate 
condition and 50 years for the Serviceability 

condition, with a return period factor of 1.8 for 
the Ultimate condition and 1.0 for the 
Serviceability condition. In the RS UII 
building, which uses a Reinforced Concrete 
Moment Frame, the input data was analyzed 
using RESIST software (Figure 10). In the X 
direction, the structure consists of 18 frames 
with 4 spans, each measuring 6 meters in 
length, and a floor width supported by beams 
spanning 4.5 meters. The columns have a depth 
of 0.5 meters and a width of 0.3 meters, while 
the beams have a depth of 0.5 meters and a 
width of 0.255 meters. The foundation consists 
of a foundation beam with a distance of 24 
meters between the center supports, a support 
width of 2.3 meters, and a support depth of 0.48 
meters. To withstand tensile forces, a retaining 
pole with a diameter of 225 mm is used, which 
may feature a ball or bell at the base to increase 
resistance. 

 
Figure 10. Result of data input into RESIST for 

analysis 

In the Y direction, the structure consists of 5 
frames with 13 spans, each measuring 6 meters 
in length, and a floor width supported by beams 
spanning 4.5 meters. The sizes of the columns 
and beams are the same as those in the X 
direction. The foundation in this direction has a 
distance of 78 meters between the center 
supports, with a support width of 2.1 meters and 
a support depth of 0.43 meters. To withstand 
tensile forces, a retaining pole with a diameter 
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of 200 mm is used, which may also feature a 
ball or bell at the base. The design method used 
is the limit-state method, which considers the 
maximum conditions that the structure can 
safely endure under both ultimate and 
serviceability conditions. 

4. CONCLUSION 

The results of the analysis conducted by 
researchers using RESIST software indicate 
that while the RS UII building can withstand 
wind loads, it is not capable of withstanding 
seismic loads. Therefore, it is necessary to 
reconsider and re-evaluate the structural design 
of RS UII, particularly given its location in an 
earthquake-prone area. The structural integrity 
of the building is crucial, especially in the 
Bantul region, where seismic activity must be 
accounted for to ensure that the building can 
endure such loads. 

The purpose of this review is to analyze the 
existing structure to ensure the safety of users, 
as hospitals are vital community facilities. The 
performance of the RS UII building in the event 
of future earthquakes, which could potentially 
have greater magnitudes than previous ones, 
needs to be addressed, particularly in 
projections over the next 50 years. 
Additionally, an earthquake mitigation program 
is essential, especially for buildings like RS UII, 
which serves a critical emergency function. 

One of the key aspects of earthquake mitigation 
is designing structures to be earthquake-
resistant by incorporating modern technologies, 
such as seismic isolators and shear wall 
systems. By implementing such measures, RS 
UII and other buildings in earthquake-prone 
areas like Bantul can prevent collapses similar 
to those that occurred in 2006. 
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