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SECTION 3. COMPUTER SCIENCE 

 

3.1 Bim-technologies in modern conditions of the construction industry 

 

Now all countries are in a state of economic crisis, which also affects their 

internal state. One of the possible ways to solve a number of issues that will improve 

the internal and external economies, contribute to the prosperity and modernization of 

countries as a whole, is the development of the construction industry. After all, the 

construction industry is one of the main industries that make it possible to bring 

countries out of a crisis during times of economic crisis, due to the fact that the 

development of construction gives an impetus to the development of many related 

industries. 

Currently, among the advanced countries of Europe, building information 

modeling technology, BIM technology, is becoming more and more widespread [192]. 

Prospects for the introduction of 3D modeling have been repeatedly confirmed in world 

practice with positive results. One of the most impressive and illustrative examples was 

the construction of skyscrapers, during the creation of the information model of which 

a lot of technical errors were discovered. Thanks to such opportunities, BIM 

technologies allow you to save a significant part of the budget, discovering problem 

areas of buildings at the design stage even before the start of their actual 

implementation, which is a significant advantage for construction from the economic 

side, with the widespread introduction of information modeling mechanisms [193]. 

A significant value of BIM technologies is the fact that the functionality of such 

modeling allows you to create a database that stores all data related to changes in 

structures. It is especially worth noting the importance of such an opportunity for 

buildings and construction elements of historical value. The data obtained can be used 

to make new important structural, organizational and technological solutions for the 

reconstruction of building systems [194]. This, in turn, will contribute to the growth of 

cultural heritage and the strengthening of unity with traditions that are reflected in the 

architectural and construction heritage of each particular country. 
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Residential construction remains the main engine of the construction market, 

which occupies about 70% of all construction work. There are many cases when started 

construction work for a long period cease its activity in relation to certain construction 

projects, or even stop for an indefinite period. A significant part of stopping the 

construction process is a technical error in calculations, or design; imperfect study of 

the geography of construction; selection of low-quality materials and parts; lack of 

guarantees from developers, the facility will be completed on time; low quality of 

construction of objects of this class, as well as the lack of additional functionality of 

future residential complexes. 

BIM technologies can help resolve these issues. They take into account many 

factors: information about an object and its individual elements, geography, design and 

other data, including the impact of a given object on the environment. All these data, 

together with the technical and economic indicators and other characteristics of the 

object, form an information model in which a change in one parameter leads to an 

automatic recalculation of all other characteristics of the object. 

The process of using BIM technology in building design focuses on the 

collection and processing of complex characteristics of various areas: economic, 

architectural, technological, design, and general information about the building. Thus, 

the building object and everything related to it is considered as a whole [195]. This 

simplifies the analysis of the impact of construction on the environment, infrastructure, 

and landscape and provides a comprehensive visualization of the future functionality 

of the project, which also leads to a simplified construction expertise of the future 

object. 

By using general and complete information about the construction site, the 

process of finding any problem areas in general in construction will be simplified. 

Considering the scale of construction not only in the housing sector, but also projects 

in the field of industrial, civil construction, plans for the creation and reconstruction of 

roads, airports, seaports, sports and cultural and other facilities, the ability to identify 

weaknesses by referring to the information model will help save time, human, 

economic and technical resources. 
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For the widespread introduction of BIM technologies, it is necessary, first of all, 

to create information support for construction, covering all stages of the object's life 

cycle [196]. Also, the recommended innovations for creating the basis for the use of 

BIM technologies are the following key aspects: 

1. Creation of an integrated general design and construction management 

system using an up-to-date functional information model of the building. This approach 

to design and construction, the definition of equipment, operation and repair of 

buildings is a life cycle that includes the integrated processing of all architectural, 

technological, economic and other information about a building with all its 

interconnections and dependencies into a single information structure. 

2. The use in the work of modern management methods of design and 

planning in the construction industry, based on network methods, which are widely 

used in all developed countries of the world. 

3. Transition to the permanent use of information for projects in electronic 

form, namely, a general digital electronic model and its use to fill or change any 

elements in the future, at each stage of the life cycle. Using such a system for displaying 

information that would be understandable for all project participants or people involved 

in the work. 

4. The transition to licensed software will always help to keep in touch with 

all involved persons, timely and promptly resolve emerging issues, collectively make 

decisions on pressing problems in production, not only to the heads of design 

organizations, but also to the designers themselves. In addition, it will significantly 

reduce costs and develop another important industry in our country - information, 

which, having a demand for market information products, will be modernized. 

5. Development of a high-quality software product, as a unified information 

system for the entire construction industry, which will allow the use of the latest 

technologies for its future development, and focus on international investments to 

effectively attract foreign investors. 

Also, the systematic implementation of BIM technology in the construction 

industry can help reduce the cost of building and operating facilities. The use of BIM 
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for the design, construction and operation of industrial, infrastructural, civil 

construction projects has become a de facto mandatory practice in developed countries. 

As international practice shows, the use of BIM technology allows you to optimize 

construction time by 20%, increase control over costs by 30% or more, and reduce 

construction costs by 20%, and in some cases up to 33% [197]. 

BIM technology allows the export of design services between different 

countries; in the future, the export of these services can grow by 1.5-2 times. And 

according to the World Economic Forum, a full-scale digitization of the construction 

industry in less developed countries over the next decade can help the industry avoid 

years of stagnation and generate about 12-20% of annual savings. 

In addition to the construction itself, it is also worth considering another area of 

the industry - the manufacture of metal structures. Historically, design has been divided 

into two sections: metal structures and metal detailing structures. The construction of 

metal structures is carried out on the basis of the design drawings provided to the 

contractor. Their development is carried out in 2 stages: 

 Drawings of metal structures (SM) provide information on the layout of the 

frame of metal structures, nodes and combinations of elements, alignment of sizes, 

taking into account the equipment used and the applied technological process; 

 Structural steel drawings (SMD) are a description of all parts and elements 

of the future structure, materials and methods of their manufacture and a plan for 

further installation.  

Such a division is determined by the sequence of organizing the design and 

production of structures, when the drawings are approved, are carried out by design 

organizations, and working drawings of steel structures, as a rule, are developed by the 

design bureaus of metal structures manufacturers. The use of BIM technologies will 

allow you to model and design objects of any complexity, without dividing the process 

into SM and SMD. However, the regulatory requirements obliging to undergo the 

examination of drawings of metal structures force specialists working with the use of 

BIM to create a set of SM drawings only for the purpose of completing formalities and 

passing the examination. Full-fledged information models of buildings are created 
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longer than conventional KM and SMD drawings, but they allow you to get all the 

project documentation for the object. If we talk only about metal structures, then 3D 

models significantly minimize the time for the development of metal structures and 

steel structures, as well as making changes to them. The high geometric accuracy of 

structures obtained using BIM technology and the ability to transfer data to systems of 

production equipment will significantly increase the manufacturability of production 

and reduce installation time, as well as open up the possibility of implementing 

complex architectural forms [195]. Of course, this approach puts forward serious 

requirements for the production and level of organization of construction. It can be 

expected that in the near future the conditions of a free competitive environment and 

convergence with a more developed EU market will gradually lead all countries to the 

inevitable re-equipment of fixed assets and create favorable conditions for the massive 

introduction of BIM technology. Primarily, 

Thanks to the introduction of BIM technology, the construction industries will 

receive most of the benefits and prospects for further development [198]. Using BIM 

in perspective, you can get the following results: 

 All elements of the building engineering systems project can be modeled 

more accurately and costs can be calculated more realistically. Due to the fact that the 

BIM model includes a complete 3D model of all structures and engineering systems of 

the building, developers will be able to objectively evaluate on the basis of an estimate 

of the volume of work with an ordinal breakdown of prices. Thus, the total cost in the 

application will reflect the actual costs of building materials, and not a rough estimate. 

 Fast simulation will allow you to analyze and optimize engineering systems 

at the design stage before installation. 

 It will be possible to quickly and clearly visualize the BIM model, which can 

be used for more effective negotiations between the project participants. Effective 

communication is an important aspect of a successful construction project - one of the 

most challenging tasks. When using BIM technology, such important concepts as: 

deadlines, schedules, availability of materials and the necessary specialists can be 

coordinated with all project participants in real time using digital applications or mobile 
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devices. When all project participants work with a single up-to-date digital BIM model, 

this will avoid data loss or distortion during information exchange, facilitate control 

over the construction process and reduce the likelihood of errors. 

 The BIM model can be used to transfer design information to the 

construction site. With BIM technology, developers will be able to plan for 

maintenance, which will help reduce unplanned downtime and carefully plan 

maintenance cycles. This will ensure higher accuracy in the preparation of the cost 

estimate for the operation of the facility. Also, an accurate BIM model of the building 

will allow you to collect feedback and wishes from future users of the building, using 

visualization or even a virtual walk around the future object. The thoughts of future 

users, taken into account during the design phase, will help create more comfortable 

and functional buildings. 

 It will be possible to store all information in the model: from the moment of 

concept development to the completion of construction and further - throughout the 

entire life cycle of the building. 

 A more accurate assessment of materials and equipment will take place. Each 

house contains a wide variety of equipment. The introduction of technical 

characteristics provided by equipment manufacturers into the BIM system at the early 

design stages will allow an analysis of the operation of future engineering systems, if 

necessary, to finalize them. The efficiency of the engineering systems will provide 

additional benefits after completion of construction during the operational phase. 

 Implementation of preventive maintenance and accounting of engineering 

systems equipment at the stage of building operation will be implemented. When 

viewing the system equipment in the BIM model, the owner will be able to see the 

installation date, which performed the installation, what maintenance was carried out 

and the warranty period. The ability to obtain comprehensive data on equipment and 

building components will facilitate more meaningful collaboration between developer 

and contractors, owner and maintenance companies and other partners. 
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 There will be a reduction in the overall level of project risk due to proven, 

accurate and optimized design solutions for engineering systems. The use of a BIM 

model for maintenance and operations is gaining more and more attention from 

building owners as it can reduce costs in the long term. When looking at a building 

throughout its life cycle (in the sense that only 1% of all costs during the life cycle of 

a building are spent on its design, while 70% is spent on its maintenance), BIM has 

great potential. A slight increase in costs during the design phase can reduce future 

maintenance costs, which represent a large portion of a building's overall costs. 

 Shorter construction times and lower construction costs are expected as a 

result of fewer installation errors and less material consumption. By developing 

software, you can quickly create and quickly test various solutions for the fastest 

possible elimination of failures. In the world of traditional construction, developers 

must make sure that the first version of the building is already very successful, since 

the second version means expensive renovation. BIM technology will help to avoid 

massive on-site edits, due to which the amount of costs gradually spirals out of control. 

BIM technology will allow you to analyze, test, make changes and analyze the building 

design again, bringing it to perfection in order to get the highest quality and functional 

model before the start of construction work. 

 Improving the quality and efficiency of buildings will help reduce the 

negative impact on the environment. Today, developers pay special attention to 

environmental standards and environmental pollution. Calculating volumes based on a 

3D BIM model instead of 2D drawings will give much more accurate results. This will 

help architects and contractors avoid mistakes when determining the amount of 

building materials needed. The more accurate this estimate, the closer the preliminary 

estimate will be to the final version. In addition, a significant reduction in waste can be 

achieved in this way. An accurate calculation has a direct impact on the amount of 

energy, resources and transportation time required to obtain building materials, 

resulting in a significant reduction in carbon emissions. Environmental performance 

tools allow you to analyze the life cycle of a building and calculate the impact of 
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different buildings on the environment. They will also help reduce harmful emissions 

by choosing other materials or production methods [199]. 

 Thanks to advances in BIM, prefabricated and modular designs are gaining 

popularity again. For the construction market, this means the possibility of precise and 

detailed design of building components, that is, an increasing number of components 

can be manufactured outside the construction site. The use of modular and 

prefabricated structures can shorten construction project lead times and increase 

efficiency, since prefabricated components can be manufactured in optimal factory 

conditions and construction companies do not have to deal with constraints such as bad 

weather or short daylight hours. 

Depending on the needs of the customer, the building project can be presented 

by abstract volumetric models to approximate parameters or specific collections with 

a detailed study of all actual shapes, sizes, spatial position, orientation and a description 

of all accompanying attributes. This is enough for the practical operation of the project 

in a 6D model where the integration of four components takes place: the object itself 

(3D), the graphics or plan (4D), the cost (5D) and information about the operation, 

maintenance and environment (6D). It has also recently begun testing another 

dimension - Lifetime Asset Management (7D). 

BIM technology covers more than just the geometric representation of building 

objects. It takes into account many factors, such as: spatial relationships, lighting 

analysis, geographic information, and the number and properties of building 

components, necessary and very important opportunities for the development of the 

construction industry. Although BIM is now a relatively new technology in most 

countries, it is usually slow to adapt to change. However, many European countries 

have adopted laws on its implementation at the state level. 

It is worth noting that in order to achieve global goals, it is necessary to establish 

international BIM standards, stimulate the introduction of technology in the 

construction industry, assess the importance of training and use this technology, and 

also carry out technological adaptation of the process. In addition, do not forget that 

the further development of the construction market largely depends on the general 
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economic and political situation, the government's strategy to minimize the 

consequences of quarantine for the life of countries. 

It should be understood that the transition to BIM is a change in technology and 

organization of the design process, and not just the use of a set of software systems. 

Therefore, for the active use of BIM technologies, it is necessary, first of all, to change 

the psychology of customers and designers of construction projects in accordance with 

the best international practices. 

 

  


