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Abstract. Various types of programs are used to check information models, 

which include many functions and parameters. For versatility and ease of 

operation, there is a data exchange format called IFC (Industry Foundation 

Classes). In the research, there was Solibri software analyzed, which is a 

product of the Finnish company Solibri Inc., (a structural division of the 

Nemetschek) and specializes in the development of tools for verifying 

information models. During the verification, the sequential execution of the 

program code of each rule compiled inside the Solibri software package is 

performed. For each rule, an unambiguous value of compliance or non-

compliance of the model with the parameters of the degree of fire resistance 

and the class of constructive fire hazard specified for this rule is calculated. 

Based on the calculated values of the degree of fire resistance and the class 

of constructive fire hazards in the model, an unambiguous data set is formed. 

The next step is to evaluate the compliance of the dataset from the model 

with the requirements described in the rule. 

1 Introduction 

Various types of programs are used to check information models, which include many 

functions and parameters. For versatility and ease of operation, there is a data exchange 

format called IFC (Industry Foundation Classes). This format is a generally accepted global 

standard for data sharing in the field of construction and facility management. IFC is aimed 

to provide a big set of consistent data that may represent a building data model, facilitating 

information interchange across various software makers in the field of architectural and 

technical design and construction [1,2]. 

buildingSMART is an international association that aims to increase information flow 

amongst construction software tools. He describes IFC as a data structure that enables data 

storage and information transmission across various BIM systems. 

The IFC scheme is extensible and has information covering a variety of disciplines, each 

of which contributes to the building during its life cycle since the beginning of development. 

IFC is registered by the International Organization for Standardization (ISO) as ISO-PAS-
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16739 (2005) and adopted as an official norm [3,4]. Software packages aimed at verifying 

IFC are no exception in terms of using IFC. 

There is a categorization of digital information model checks, which comprise the 

following types: validating the completeness and trustworthiness of information; checking 

model alterations; and verifying design solutions. Geometric collisions are identified and 

checked for conformity with regulatory and technical documents. 

Checking the correctness of the information incorporated in the model is fundamental in 

comparison to other sorts of tests. It entails ensuring that the model is not empty, that its 

elements are not repeated, that they have the essential parameters, and that these parameters 

are filled in. Following this step of verification, you may move to the following one: checking 

model modifications (comparing models from various versions) or directly checking design 

solutions. [5]. Within the checking for changes, the process of model changes is investigated. 

Currently, in design companies, various groups of specialists perform information modeling 

according to sections of the project documentation. Thanks to such checks, different 

employees can track the latest actions of colleagues as well as focus on changes that may be 

made in other departments [6].  

Checking for geometric collisions is aimed at identifying the intersections of individual 

elements of the model. Geometric collisions in construction design are unacceptable 

intersections of model elements: engineering systems, load-bearing structures, architectural 

details, etc. At the same time, not only about errors are meant that lead to the physical overlap 

of specific parts of the building on top of each other but also about the lack of compliance 

with permissible distances. There are two types of geometric collisions: interdisciplinary and 

non-interdisciplinary. The first type is aimed at identifying contradictions within one section 

of the design of a construction object, while the second considers cases of intersection and 

inconsistency of model elements from different sections (for example, the intersection of a 

ventilation shaft and low-current building systems). Geometric collisions can also include 

duplication of elements within the same section. 

The absence of geometric collisions with a configurable tolerance is an important 

indicator of the model's quality when it is handed over to the general contractor for use in 

facility construction. Eliminating collisions (both intra- and interdisciplinary) increases 

estimation accuracy and lowers costs. The correct position of the parts of a building object, 

especially engineering systems, is clearly specified. Moreover, the duplication of elements is 

excluded. 

Compliance with regulatory and technical documents has the greatest potential for 

utilization. It is in high demand for the inspection of project documentation by the project 

organization's internal regulatory control departments and the technical customer [7,8]. In 

general, the verification procedure is limited to comparing claims about the predicted 

building location. The regulatory and technical paperwork, as well as other regulatory papers, 

contain declarations that define what the capital construction object should be. A digital 

information model contains statements regarding the architecture of a structure. The 

algorithm's goal is to compare the first and second groups of assertions and reach a formal 

conclusion. On the other hand, it should be flexible and versatile [9,10]. 

A full solution to the problem suggests that the approach may be utilized with confidence 

that all defects of this nature have been identified. If the algorithm is unable to discover a 

fraction of the flaws, which indicates a limitation, the end user (designer) should be notified. 

Otherwise, ambiguity occurs, and the algorithm's applicability is severely constrained. To 

verify the model, information must be extracted from a regulation document, presented as a 

logical expression, and translated into machine-readable format. These steps provide a 

validation rule that may be utilized in the software. Rules can be organized into sets. Because 

of this characteristic and the enormous number of criteria, this method of verification is one 

of the most complex and least used in software products [11]. 

E3S Web of Conferences 549, 08014 (2024)

TransSiberia 2024
https://doi.org/10.1051/e3sconf/202454908014

2

RETRACTED



2 Materials and methods  

There are many different software packages for conducting automated BIM checks. The main 

ones will be discussed below, and their functionality will be analyzed. The capabilities of the 

programs in terms of checking for compliance with regulatory requirements will be analyzed 

separately. 

Solibri is a product of the Finnish company Solibri Inc., which is a structural division of 

the Nemetschek concern and specializes in the development of tools for verifying information 

models. Solibri Model Checker (SMC) is developed in the Java programming language, 

works with IFC models, and also supports importing models directly from ArchiCAD (CAD 

from Graphisoft).Colibri offers four products on the market: Anywhere, Site, Office, and 

Enterprise. The differences in the functionality of the products are shown in Table 1. 

Table 1. Comparison of Solibri products. 

Functions 
Solibri 

Anywhere 

Solibri 

Site 

Solibri 

Office 

Solibri 

Enterprise 

Model viewing (IFC) V V V V 

Several IFC file merging  V V V V 

Comments of the remarks V V V V 

Remarks making V V V V 

Remarks exchange via BCF 

Connector 

V V V V 

Notes and dimensions V V V V 

Classificators uploading V V V V 

Creation of classificators X V V V 

Physical volumes 

downloading  

X V V V 

Models verification X X V V 

Verifications rules adjustment X X V V 

Autorun tool X X X V 

Zooming X X X V 

 

The main features of the program are described below. 

1. The Solibri model checker software package has over 40 built-in rule templates. Each 

of the templates can be adapted to the specific requirements of the user. The template 

structure can also be modified, and the templates themselves can be used both individually 

and as part of groups of checks. The scope of application depends on the type of data being 

checked, the stage of the project, and the characteristics of the rules themselves. The result 

of the check may be to identify the presence of collisions between several models, between 

individual structural units within one or more models. In addition, it is possible to check for 

compliance with the terms of reference or current regulatory documents. The program also 

provides the ability to group errors based on their properties. 

2. Obtaining the volume statement from the combined model. Obtaining a volume 

statement is possible using the sequence "Cost estimation of work. The sequence of BIM 

processes is one of the tools for optimizing the use of BIM technologies based on the 

classification of the University of Pennsylvania. 

3. Communication functions in the context of the project. Interoperability with the BCF 

format ensures interaction in the context of collisions in models presented in the IFC format, 

when using various tools through cloud storage services when working on a project within a 

group (using the BIMcollab environment) or in the case of using BCF add-ons (Revit, 

ArchiCAD, Tekla, Civil 3D, etc.). The software package Solibri also has the function of 

E3S Web of Conferences 549, 08014 (2024)

TransSiberia 2024
https://doi.org/10.1051/e3sconf/202454908014

3

RETRACTED



generating presentation materials exported to PDF, RTF and Excel formats. Solibri Model 

Viewer tools can also be used for viewing [4,7]. 

Solibri model checker allows for visualization of check results, navigation, section creation, 

and report generation using available templates. 

3 Results 

To test the rules of digital information models of construction facilities for compliance with 

fire protection requirements on a real example using the Solibri software package, the 

following steps must be performed: 

1. The generated model with additional parameters in IFC format is loaded into the Solibri 

software package. 

2. In the Solibri software package, using an internal compiler, a program code is generated 

for conducting compliance checks of the entire model for compliance with fire protection 

requirements, for which: 

- The model is detailed into elements. The model is detailed into elements by the Solibri 

software package in automatic mode during the execution of the program code for the rules. 

- A set of rules is formed for checking the selected elements of the model (floors, floors, 

and walls) for compliance with the parameters of the degree of fire resistance and the class 

of constructive fire hazards. 

- For each rule in the set of rules, the values of characteristics and satisfaction indicate 

the successful completion of the verification according to the rule. 

3. Based on the generated set of validation rules, the code is run to verify the model. 

4. On the basis of the received verification result, a report record is formed for compliance 

with fire protection requirements. 

During the verification, the sequential execution of the program code of each rule 

compiled inside the Solibri software package is performed. For each rule, an unambiguous 

value of compliance or non-compliance of the model with the parameters of the degree of 

fire resistance and the class of constructive fire hazard specified for this rule is calculated. 

Based on the calculated values of the degree of fire resistance and the class of constructive 

fire hazards in the model, an unambiguous data set is formed. The next step is to evaluate the 

compliance of the dataset from the model with the requirements described in the rule. Based 

on the array of data obtained on the compliance or non-compliance of the model with 

combinations of parameters of the degree of fire resistance and the class of constructive fire 

hazard, it is concluded that the model corresponds to a certain degree of fire resistance and 

the class of constructive fire hazard. To test the verification rules according to Table 6.8 of 

SP 2.13130.2020, "Systems of fire protection. Fire-resistance security of protecting units," 

[12] we will use a prepared model of an 11-story residential building. The launch of the 

execution of the program code for conducting checks of the rules and forming compliance or 

non-compliance of the model with combinations of parameters of the degree of fire resistance 

and the class of constructive fire hazards is shown in Figure 1. 

 

 

Fig. 1. Starting the rule check  

The result of executing the program code for checking the rules and forming the 

compliance or non-compliance of the model with the combinations of parameters of the 

degree of fire resistance and the class of constructive fire hazards is shown in Figure 2. 
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Fig. 2. The result of the verification  

Based on the completed check, a result indicator will appear in the right field. The 

building was checked, and the indicator in the field gave the value "OK." Let's consider the 

result of executing the program code for checking the rules and forming compliance or non-

compliance with the model in case of data inconsistency, using the example in Table 6.12 of 

SP 2.13130.2020. Within the research, the project of a primary school building for 340 pupils, 

which is shown in Figure 3, was analyzed. 

 

 

Fig. 3. A project of a primary school building for 340 pupils. 

According to SP 2.13130.2020, this building must have a "degree of fire resistance" of at 

least II, a "constructive fire hazard class" of at least C0, and a height of at least 9 meters. The 

result of check is shown in Figure 4 was obtained. 
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Fig. 4. The result of an error check 

According to this set, Solibri does not match in the "Info" field. Based on the text sets 

prescribed when creating, the reason for the discrepancy is demonstrated. Figure 4 

demonstrates a report in which the software package notifies you about the discrepancy of 

the project in terms of capacity. By selecting another model with the attributes correctly filled 

in, the result of the model passing the verification is displayed. 

The result of the automated testing of the rules of digital information models of 

construction facilities for compliance with fire protection requirements on a real building 

using the Solibri software package allows us to make an unambiguous conclusion about the 

compliance/non-compliance of the model with fire safety requirements. 

4 Conclusions 

As a result of the research, the following tasks were solved using the Colibri software 

package: 

1. The analysis of the structure and content of SP 2.13130.2020 "Systems of fire protection. 

Fire-resistance security of protecting units" was carried out. 

2. The rules for checking digital information models of construction facilities for compliance 

with fire protection requirements have been formalized and their encoding has been carried 

out. 

3. The addition and filling in of the attributes of the digital information model of the 

construction object required for verification has been carried out. 

4. The rules for checking digital information models of construction facilities for compliance 

with fire protection requirements were tested using a real example. 

5. A variant of the analysis of the results of checking digital information models of 

construction facilities for compliance with fire protection requirements has been made. 
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