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Abstract. Concrete is a material that has high compressive strength. However, concrete has a lower tensile strength 
than its compressive strength. As a result, the concrete often cracks and allows the entry of harmful substances such 
as 𝐶𝑙ି dan 𝑆𝑂ସ

ଶି  causing corrosion of the reinforcement. Therefore, the repair method began to shift from the 
conventional way to the concept of self-healing concrete which involves the deposition of CaCO3. Precipitation 
can be done by the enzymatically – induced carbonate precipitation (EICP) method through a combination of urease, 
urea, and CaCl2 into a solution. This research used soybean extract as a substitute for pure urease enzyme. Variations 
in the concentration of soybean flour used as injection solution were variations in the content of soybean flour 15 
g/L because it produced an optimum calcite mass of 2.62 grams. As a result, there was an increase in the 
compressive strength of BI against BR. In addition, there was a decreased value of permeability and porosity and 
the number of injections carried out. The increase in compressive strength, decrease in permeability, and decrease 
in porosity in concrete is due to CaCO3 deposition in the concrete which can cover the pores and cracks in the 
concrete. 
 
Keywords: Concrete; CaCO3; Compressive strength; Permeability; Porosity 
 

INTRODUCTION  

Concrete is a building material that has a high compressive strength [1]. However, concrete also has 
limitations such as tensile strength, which is lower than its compressive strength, which is only around 9%-
15% of compressive force, so concrete is brittle. Therefore, cracks in the concrete structure cannot be 
avoided [2,3]. This matter can accelerate the corrosion of steel reinforcement and damage to the concrete, 
thereby shortening the life of the concrete [4]. In addition, hazardous substances such as 𝐶𝑙ି  and 𝑆𝑂ସ

ଶି can 
enter through the cracks even if the damages are minor [5]. Cracks in concrete result in decreased strength 
and durability, and the cost of repairs is quite expensive. Even in the UK, maintenance, and repairs in the 
construction sector cost £40 billion [6]. 

Conventional repair methods began to shift along with the development of concrete technology with a 
self-healing function, which is expected to solve these problems so that the topic of self-healing has become 
popular in recent years [7]. "Self-healing concrete" refers to a material that can recover its original properties 
after being degraded. Concrete by itself has autogenous healing properties due to continuous mineral 
hydration and deposition [8]. 

Precipitation of calcium carbonate (CaCO3) can be done by the enzyme – induced carbonate 
precipitation (EICP). The precipitation occurs due to the influence of enzyme induction so that carbonate 
ions can be formed. Yasuhara et al. combined urease, urea, and calcium chloride (CaCl2) into a solution and 
proved to be able to precipitate CaCO3 [9]. However, the use of urease in the EICP method turned out to 
be less economical due to the high price of urease, especially if its use on a large scale can reach >90% of 
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Abstract. Indonesia is one of the countries prone to earthquakes. One of the earthquake disasters that occurred 
several years ago hit Palu and Donggala on September 28, 2018. It caused severe damage to infrastructure. 
Therefore, it is necessary to evaluate buildings vulnerable to earthquakes as a form of prevention. One of the 
buildings in Jember, the dr. Soebandi hospital, experienced cracks in the walls during an earthquake measuring 6.0 
on the Richter scale in Nusa Dua Bali on July 16, 2019. This study carried out the risk assessment of the 
vulnerability of buildings to earthquakes using the Rapid Visual Screening (RVS) method from FEMA P-154. RVS 
is a method to identify a building that is potentially vulnerable to earthquake hazards based on visual observations 
from the exterior and interior of the building. The results of the evaluation using the RVS method showed that the 
dr. Soebandi hospital is categorized as safe and not prone to earthquakes, with a potential vulnerability percentage 
of 0.0126%. Based on these results, the building does not require special treatment to anticipate earthquakes; 
however, maintaining the occupants' safety and extending the building's life requires routine maintenance.  

Keywords: earthquake, vulnerability, rapid visual screening, assessment, maintenance 

INTRODUCTION  

 Indonesia is prone to earthquakes because Indonesia is an area where three tectonic plates meet, namely 
the Eurasian plate, the Indo-Australian plate, and the Pacific plate [1]. One of the earthquake disasters that 
occurred several years ago was the earthquake that happened in Palu and Donggala on September 28, 2018. 
According to data from the National Disaster Management Agency (BNPB), the Palu and Donggala 
earthquakes caused damage to 68,451 houses, 327 houses of worship, 265 schools, 78 office buildings, 362 
shops, seven bridges, 168 road cracks, and so on [2]. It shows that only few planned infrastructures are 
earthquake resistant, and there is a lack of data on buildings prone to earthquakes. Therefore, it is necessary 
to evaluate buildings that are vulnerable to earthquakes as a form of prevention. 

Many studies anticipate the collapse of infrastructure. Based on the literature and previous researchers, 
research on construction reliability can be done technically and in detail. Visually to support the initial 
assessment/screening of infrastructure that requires further handling have done. The study of material 
failure analysis by testing the relationship between steel and concrete materials has been carried out [3]. 
Research of the train speed limitation due to the vibration of the steel bridge construction to keep the 
structure from collapsing has also been carried out [4]. Analysis of building reliability uses the technical 
procedure for guidelines for the certificate of eligibility for the function of buildings regulation of the 
minister of public work to maintain structural reliability values [5] and inspections to interpret building 
reliability [6]. Research on the resistance of steel buildings to earthquakes uses a Fuzzy-TOPSIS method to 
make priority decisions based on the level of damage [7]. In addition, structural performance analysis using 
FEMA P-58 was carried out [8]. However, these studies require a lot of resources and require time in 
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Abstract: The use of BIM within construction industry is experiencing development. However, the development 
of BIM in Indonesia is still very limited. One of the inhibiting factors in the development of BIM is the inadequate 
availability of BIM specialists and professionals in the construction industry so that an active role of students is 
needed as the main target in meeting the needs of the construction industry in Indonesia. This research was 
conducted to analyze the perceptions of students of the Sriwijaya University in the civil engineering and architecture 
study programs regarding perceptions of knowledge, benefits, adoption, and development of BIM. This study used 
a quantitative approach. Data collection was carried out using a questionnaire. It was stated that ‘BIM technology 
and concepts are important for students to learn’ was to be the highest rank with an average score of 4.70 for Civil 
Engineering and 4.56 for architecture students. The result shows that the benefits of BIM that influence the most 
in the construction industry are to improve the quality of construction and enhance design visualization. The most 
significant driving factor on the development and adoption of BIM is education and training on using BIM software. 
In addition, the most significant inhibiting factors that influence the development and adoption of BIM are lack of 
education or training on the use of BIM and lack of knowledge on how to implement BIM software.  
 
Keywords: Building Information Modeling (BIM), civil engineering, architecture, construction industry, 
perception 

 

INTRODUCTION  
 

Construction technology is at a development stage with rapid progress. One of the technologies in the 
Architecture, Engineering and Construction (AEC) sector that is developing and has quite a lot of 
enthusiasts in the world is Building Information Modeling (BIM). BIM is defined as a digital representation 
of 3D modeling that could facilitate a precise modeling of a building system [1]. The concept of BIM is not 
just a software technology, but also as a holistic process that represents the attribute of a building component 
[2]. Based on the Regulation of the Minister of Public Works and Public Housing No. 22/2018 concerning 
State Building Construction [3], the buildings with an area of more than 2,000 m2 are required to use BIM. 
It is evident that the government has contributed to the development of technological innovation in the 
world of construction.  

 The benefits of using BIM in construction projects as a means of communication among stakeholders 
[4]. The results showed that BIM can be effectively used as a means of communication among stakeholders 
to improve collaboration and information sharing. A study of [5] highlighted the use of BIM at the design 
stage. It was found that BIM software enabled the architect and engineer to modify building components 
during modeling which eventually can help the owners for decision making related to incurred costs and 
work progress. Mieslenna and Wibowo [6] studied the application of BIM in the Indonesian construction 
industry based on the user's perspective. The results showed that the benefits of BIM were to control the 
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