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Abstract 

The article focuses on applying BIM (Building Information 

Modeling) in the design of standard buildings and structures 

using a standard schools project as an example. The article 

describes the aspects of the methodology developed by the 

authors for how BIM can be used in the application of 

standard projects in various construction areas. The proposed 

methodology ensures continuous information exchange 

throughout the life cycle of the construction facility, and takes 

into account the climatic conditions, regional building 

materials, safety requirements, the population of students, and 

other special aspects. At the same time, it improves the speed 

and quality of design, and ensures that the best design 

solutions are accumulated in a common database. The 

methodology in question also regulates the use of BIM at the 

stages of construction and operation of school buildings. 

  

BIM in Design 

For more than a quarter of a century, the benefits of 

information technology in various sectors of the economy 

have been obvious for all. There are dozens of popular 

programs for computer-aided design, planning and 

construction management. However, the effectiveness of such 

programs depends on their ability to adequately model the 

processes occurring within the structures and utilities of 

buildings under the influence of external and internal factors. 

The use of BIM (Building Information Modeling) makes it 

possible, from as early as the concept stage of the future 

building, to evaluate its appearance, environmental impact, 

operating costs and safety. It means that already at this stage 

one can choose the optimal option. 

One of our most recent projects has been the development of a 

methodology for applying BIM in the standard design of 

schools.  

When developing the concept for a new building, it is 

important to assess how well it will “fit” in the existing 

surrounding buildings, and to what extent the general 

architectural and structural decisions and design of utilities 

match the construction area and the required internal 

parameters of the building. 

 

Figure 1: Energy modeling of the designed school building 

 

Energy modeling of designed facilities provides a quick and a 

fairly accurate answer to these questions. A model created 

using a certain methodology allows you to determine optimal 

architectural solutions, positions among the surrounding 

buildings, and choose the most energy-efficient types of 

utilities used. 

Further, when developing detailed engineering solutions, BIM 

allows you to determine the optimal parameters – locations of 

heaters, air change rate, etc.  

 

 

Figure 2: Model of air flows in a school canteen 
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Figure 3: Model of thermal fields 

 

Apart from enabling quick detailed and weighted design 

solutions, BIM allows you to automatically verify the quality 

of the project. Mutual intersections of pipelines in different 

utilities, incompatibility of various types of process 

equipment, inefficient pipe laying routes, etc. – everything 

that is usually found during design review. All these issues 

can be handled in a semi-automatic mode if you apply BIM 

tools correctly. 

 

 

Figure 4: Fragment of 3D model of power supply and electric 

lighting 

 

The most important task in the design of buildings (especially 

public buildings) is to ensure safety in emergency situations. 

Modeling evacuation processes in various emergency 

situations allows you to choose the safest architectural 

solutions. This task is of special importance when you use 

original architectural and planning solutions in public 

buildings and spaces. The modeling object may be not only 

individual buildings, but also groups of buildings, city blocks 

and territories. Such modeling factors in the difference in age, 

mobility, height, and other individual traits of different people 

to ensure the safety of everyone in case of emergency.  

 

 

 

Figure 5: Model of evacuation of people from school in case 

of emergency 

 

BIM in Construction 

The use of information technologies at the construction stage 

proper ensures reliable quality control of works performed 

and compliance with the time schedule. It also ensures high 

reliability of the construction management system, which 

reduces the risks and cost of investment projects. Significant 

reduction in the construction time through effective planning 

with the use of BIM from as early as the construction stage 

covers additional resource spend in the design of buildings 

and structures. 

This methodology formulates requirements for the 

organization of the technical engineering department’s 

activities, software requirements, and hardware requirements. 

Three types of information models were identified, i.e., 

design, construction and operation, which are delivered to 

different participants at the relevant stages of the facility’s life 

cycle. The set of rules for the models describes the 

requirements. [1] 

An important point of the document is that it defines the 

requirements for the delivery of the information model after 

construction activities are completed. 

The document defines the functions that participants perform 

at the construction process stage, the levels of access to the 

information model for various roles in the construction 

process, the degree of detail of the information models, and 

the classification system of the information model attributes. 
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BIM in Operation 

The use of BIM at the operation stage is of great practical 

interest. The operational model is created based on the data 

from the information model developed at the design stage and 

updated according to the results of the construction activities. 

Current data on the facility (generated by the automated 

building management system), standardized data 

(regulations), subjective data (user settings), and calculated 

(analytical) data (generated by calculation outside the model). 

The operational model forms the basis for the operation 

management information system. This system allows the 

operations department to provide information support and 

monitor the progress of works. The operation management 

information system contains information on the maintenance 

regulations for the facility’s utilities and structures. The 

system automatically generates daily, monthly and quarterly 

tasks for the operations department. Quality control of works 

performed is also automated, which significantly increases the 

labor productivity and, therefore, reliability of utilities in 

operated buildings. 

 

 

Figure 6: Prototype interface of automated operation 

management system of school 
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