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[bookmark: _Toc232598043][bookmark: _Hlk23413999]Terms and abbreviations used
BIM Requirements – Building Information Modelling Requirements, this document. 
Customer – the customer specified in a given procurement tender and procurement contract. 
Supplier – the tenderer specified in the bid for a given procurement or the contractor specified in a given procurement contract. 
Project – the customer's real estate development project in the planning or execution phase. 
CDE – common data environment. 
Note: definitions for terms used in accordance with the standard LVS 1052:2018 are not given in this document.
[bookmark: _Toc232598044][bookmark: _Toc12873468][bookmark: _Toc21194725][bookmark: _Toc21197143][bookmark: _Toc21197198][bookmark: _Toc21197578][bookmark: _Toc21198619][bookmark: _Toc21278989][bookmark: _Toc21287141][bookmark: _Toc21287201][bookmark: _Toc21287260]
Information Exchange Requirements
[bookmark: _Toc232598045]Control points and results to be achieved
Control points and results to be achieved are specified to precisely define the conditions under which the next set of BIM deliverables are approved and the transition to the next BIM development phase occurs. 
The following BIM control points and results to be achieved are planned in the project:
	Project phase
	Control point
	Result to be achieved

	Design phase

(205 days)
	Design works

(121 dayss)
	· The models (and other deliverables, if applicable) have been fully developed, checked and approved by the customer.
· All tasks and works specified in the Design Brief or Technical specification have been completed and accepted.

	
	Permit approval period

(84 days)
	· The updated models (and other deliverables, if applicable) have been fully developed, checked and approved by the customer.
· All tasks and works specified in the Design Brief or Technical specification have been completed and accepted.
· The design has been approved by the building board.

	Construction works

(462 days)
	BIM updates 
(amendments to and deviations from the design):

continually
	· The models (and other deliverables, if applicable), with changes during the construction works and/or deviations from the design have been fully developed, checked and approved by the customer.
· Changes, including changes in the quantities of construction works have been approved according to the procedure specified in the procurement contract (i.e., legally approved, for example, by signing a respective statement of changes or a contractual agreement). 


[bookmark: _Toc232598046]Roles and responsibilities
This chapter defines the minimum requirements for the distribution of roles of the parties involved in the BIM process. All roles may be combined, provided this does not conflict with regulatory requirements or the terms of the contract, including the design brief.
	Role
	Responsibilities

	Customer
	Information manager
	Checking the BIM execution plan;
Checking the BIM deliverables for compliance with the Employer's information requirements and the BIM execution plan;
Attending meetings related to the BIM process;
Checking and monitoring compliance with BIM processes and procedures;
Publishing and archiving BIM deliverables.
Manage the CDE (Common Data Environment), including ensuring access for involved parties and proper data placement and structuring.

	
	BIM coordinator
	Performing model quality control, including model coordination and compatibility checks, clash checks (using both visual and automated methods), documenting it and following up on the resolution of these problem areas;
Attending meetings related to the BIM process.

	
	CDE manager
	Managing CDE, which includes providing access to the parties involved, ensuring the correct arrangement and structuring of data.

	Supplier
	Information manager
	Developing the Post-contract BIM execution plan;
Attending and/or organizing (if the responsibility to organize is delegated to the Information Manager) meetings related to BIM processes;
Defining responsibility for providing information and its level of development for each stage of the project (based on the customer's BIM requirements); 
Delivering the information specified in the Employer's information requirements within the specified deadlines and with the appropriate level of development.

	
	BIM coordinator

	Providing information required to compile the BIM execution plan to the Information Manager;
Performing model quality control, including model coordination and compatibility checks, clash checks (using both visual and automated methods), documenting it and following up on the resolution of these problem areas (this includes preparing clash reports and protocols of coordination meetings);
Hosting project coordination meetings, as well as attending other meetings related to BIM (if required or if attendance is requested by the customer); 
Providing support to involved parties related to BIM processes within the project.

	
	Lead Architectural Part Designer* 
	Providing information required to compile the BIM execution plan to the Information Manager;
Developing the task information delivery plan and updating it in the case of changes;
Ensuring the creation of the building information model in the agreed coordinate system and location, which must then be delivered to all parties involved in the project;
Ensuring the development of architectural BIM model(s);
Ensuring self-testing of models;
Attending meetings related to BIM processes;
Ensuring that all information meets the required level of development (LOD, non-graphic information);
Ensuring that models are uploaded in the common data environment according to the schedule established in the BIM execution plan;
Ensuring the elimination of problem areas discovered during coordination as part of the Architectural Solutions part.

	
	Lead Designer (Structural, MEP, etc.) 
	Providing information required to compile the BIM execution plan to the Information Manager;
Developing the task information delivery plan and updating it in the case of changes;
Ensuring the development of BIM model(s) for engineering solutions;
Ensuring self-testing of models;
Attending meetings related to BIM processes;
Ensuring that all information meets the required level of development (LOD, non-graphic information);
Ensuring that models are uploaded in the common data environment according to the schedule established in the BIM execution plan;
Ensuring the elimination of problem areas discovered during coordination within their part.



 * Responsibilities of these BIM process participants within a part of a design can be specified in more detail by the supplier (for example, the lead designer, BIM technician/modeler, etc.). 
[bookmark: _Toc232598047]BIM execution plan
The supplier develops a BIM execution plan in response to the BIM requirements. The BIM execution plan shall describe the supplier's approach to project execution and meeting the customers’ requirements. 
During the procurement procedure, the supplier submits a Pre-Contract BIM execution plan (if a Pre-Contract BIM Execution Plan was required as part of the procurement documents). Once the contract has been concluded, the supplier shall develop a Post-Contract BIM execution plan.
Once the contract has been concluded, the supplier shall develop a Post-Contract BIM Execution Plan. 
The Post-Contract BIM execution plan must include information from the Pre-Contract BIM Execution Plan with changes approved by all parties involved in the execution of the project (if there have been changes), as well as be supplemented with information as specified in the Post-Contract BIM Execution Plan template (if a Pre-Contract BIM Execution Plan was required as part of the procurement documents). 
The supplier has the right to describe the BIM processes in more scope and detail than is required in the Post-Contract BIM Execution Plan.
The Post-Contract BIM Execution Plan must be submitted to the customer within 4 weeks after the conclusion of the contract. The customer shall review and approve it within 2 weeks from the submission of the BIM Execution Plan.
In the design stage, the Post-Contract BIM Execution Plan has to be updated and approved with the customer by the end of the duration of the respective next control point.
The BIM Execution Plan can also be updated more often, as well during construction work, if such a need arises during project execution. The updated Post-Contract BIM Execution Plan can only be used after being approved by the customer.
The Post-Contract BIM Execution Plan is approved by being signed by both parties. The Post-Contract BIM Execution Plan is only considered to be approved once signed by the customer and the supplier. 
The tasks and information stated in the Post-Contract BIM Execution Plan must not contradict the BIM requirements and technical specifications, as well as the law. The approval of the BIM Execution Plan by the customer cannot create additional obligations for the customer or change or amend the terms of the contract; by approving it, the customer does not undertake any obligations other than those provided for the customer in the contract.
[bookmark: _Toc232598048]Organizing the flow of information
The flow of information is organized in the following stages:
	Stage
	CDE
	Shared with

	Work-in-progress
	N/A
	None

	Shared
	Customer
	For project participants *

	Published
	Customer
	For project participants *

	Archive
	Customer
	For project participants *


* for more details, see Section 3.6.
	Work in progress

	Information developed by the person in charge of each part of the design and this information is not visible or accessible to anyone else. During this stage, information is formed and developed. Depending on the stage of the project, this information needs to be transferred to the sharing stage at certain intervals.

	Shared

	Information that has been approved for exchange with the parties involved in the execution of the project. The information at this stage is used for project coordination purposes and to enable cooperation between the parties involved in the project.

	Published

	Information that has been approved for further detailing of the project, construction or asset management. The project information must be submitted for approval within certain deadlines according to project control points. Information is approved at the Published stage, if all the requirements set for it at the relevant stage of the project and at the project control point have been met.

	Archived

	An information development log that enables tracing of the information development cycle. This contains the entire project development history that has been approved at the Published stage.



[bookmark: _Toc18847950][bookmark: _Toc18848006][bookmark: _Toc18852713][bookmark: _Toc20391537][bookmark: _Toc20391598][bookmark: _Toc20393829][bookmark: _Toc20408329][bookmark: _Toc20408390][bookmark: _Toc20579412][bookmark: _Toc20582163][bookmark: _Toc20655636][bookmark: _Toc20655695][bookmark: _Toc20754564][bookmark: _Toc232598049]Workflow during design work
This chapter describes the minimum requirements and rules for the BIM workflow for the creation of BIM and the use of CDE in design work.
· Each model developer must regularly coordinate their activities with other model developers, including sharing of models and making model comparisons with current versions of other models. Self-testing of the models is also required to check consistency, completeness, coherence and compliance with the customer's information requirements.
· [bookmark: _Hlk6766424]The supplier should determine the frequency of information exchange depending on the design stage. Information exchange means uploading the information developed during the Project to the CDE (in the “Shared” stage). 
· BIM deliverables must be submitted to the customer in a timely manner according to the respective control points. 
· BIM deliverables shall be submitted to the customer by the supplier's information manager. The information manager of the supplier is required to immediately notify the customer’s information manager about the submission of the deliverables. 
· The customer's information manager will approve or reject the supplied information within 10 working days, providing comments on any deficiencies or shortcomings identified in the information supplied. 
· The supplier is obliged to eliminate the identified deficiencies or shortcomings within 10 working days and to submit the rejected information for re-examination. 
· The approved BIM deliverables according to the respective control points shall be published for future use by all parties involved in the project. Only approved information will be included in the Published stage, which will be made available to all parties involved in the project.
· BIM deliverables shall only be published after all results for the respective control points have been achieved.
· After the publication of the next approved BIM version, the previous approved BIM version is transferred to the CDE archive stage.

Below is a basic process diagram.
[image: ]

[bookmark: _Toc20393834][bookmark: _Toc20408334][bookmark: _Toc20408395][bookmark: _Toc20579417][bookmark: _Toc20582168][bookmark: _Toc20655641][bookmark: _Toc20655700][bookmark: _Toc20754569][bookmark: _Toc18847952][bookmark: _Toc18848008][bookmark: _Toc18852715][bookmark: _Toc20391539][bookmark: _Toc20391600][bookmark: _Toc20393835][bookmark: _Toc20408335][bookmark: _Toc20408396][bookmark: _Toc20579418][bookmark: _Toc20582169][bookmark: _Toc20655642][bookmark: _Toc20655701][bookmark: _Toc20754570][bookmark: _Toc18847953][bookmark: _Toc18848009][bookmark: _Toc18852716][bookmark: _Toc20391540][bookmark: _Toc20391601][bookmark: _Toc20393836][bookmark: _Toc20408336][bookmark: _Toc20408397][bookmark: _Toc20579419][bookmark: _Toc20582170][bookmark: _Toc20655643][bookmark: _Toc20655702][bookmark: _Toc20754571][bookmark: _Toc232598050][bookmark: _Toc20754572]BIM process during construction
During the construction works, 3D BIM models must be constantly updated and supplemented, taking into account any changes made and the resulting information about the building elements and assets, so that after the completion of the project, the BIM would be fully consistent with the actually constructed building (object). 
The information exchange process during construction works is dependent on the BIM delivery method chosen or the procurement principle, that is, when the development of the design and the construction work takes place under a single contract or where the design development and construction works are undertaken by different suppliers under different contracts.


Procedure for making changes (general instructions):
· The supplier shall implement the proposed changes in 3D BIM models (while maintaining the specified level of development) and submit them to the customer for inspection and approval.
· 3D BIM models must be submitted in a timely manner, along with changes during the construction and with deviations from the design, including the drawings for implementing the changes.
· All changes to and deviations from the design must be included in the 3D BIM models and must reflect the actually planned construction work solutions.
· Changes to 3D BIM models should be made while complying with the CDE workflow description, as well as all relevant sections of BIM requirements, such as modelling requirements, coordination and quality control requirements, etc.
· The customer carries out an examination according to the conditions of the control point and rejects or publishes the proposed changes accordingly.
· Once the proposed changes have been published, they are considered to have been handed over for the respective construction works.
· BIM requirements do not regulate the financial and legal responsibility for proposed changes under the procurement contract, as they are a matter of specific technical specifications, the procurement contract or the law.

[bookmark: _Toc232598051]Information exchange using the “design-build” principle
Under the “design-build” principle, the supplier assumes full responsibility for receiving information from the construction site for updating and supplementing the 3D BIM models during construction. 

Making changes: 
· The supplier shall ensure the timely exchange of information on proposed changes between the contractor and the design team. 
· Below is a schematic representation of the change workflow. 
· [image: ]

[bookmark: _Toc232598052]Common Data Environment
[bookmark: _Toc20754573]CDE is a file management solution that enables storage, sharing and exchange of information developed during the project. The main purpose of the Common Data Environment is to maintain a centralized information source that serves to distribute all project-related information to relevant teams and project participants.
CDE stores and manage information referred to as information containers. The information containers are 3D BIM models, databases, documents and other files that contain information. Once an information container is created/inserted in CDE, the following information has to be stored for it to enable the tracking of the information container development:
Information on the author who created/inserted this information container;
Information on who updated this information container, while maintaining the option to view older versions.
Information containers are organized by stages according to the readiness of information. The information containers must enable transitioning from one stage to another depending on the readiness of the information, the respective stages of the project, as well as the expected deliverables. Stages of information containers can be changed by creating a request or submitting a deliverable at the respective stage, which is then checked and approved or rejected by the relevant person specified in the roles and responsibilities.
 Schematic representation of the Common Data Environment workflow:
[image: ]
Common Data Environment security and access solutions:
The CDE must enable the assignment of usage rights (view, download and change) at the stage and information container level;
enable defining the rights of CDE users to submit and approve the transition of information containers from one stage to another based on the roles and responsibilities of the parties involved, recording the time of these actions and the person who performs them.
Naming of information containers should be done according to the requirements of Paragraph 3.3 of the BIM requirements section “File naming”. 
The Customer is responsible for providing the CDE within the project.
The “Dalux” CDE platform is intended to be used, ensuring centralized storage, management, and exchange of project information among all involved parties.
During project implementation, the Customer retains the right to change the CDE technical solution, while ensuring continuous data availability and uninterrupted flow of project information.
CDE created and maintained by the customer only is used for exchanging, managing and collecting information in the “Shared”, “Published” and “Archived” stages.
CDE is the only reliable source of BIM within the project.
All participants involved in the project from the supplier's side are required to use the CDE for sharing models, deliverables and information both among themselves and when submitting deliverables to the customer according to the respective control point.




[bookmark: _Hlk18843315]Below is a schematic representation of the full-cycle CDE workflow.
[image: ]

The following management and access rights are provided under full-cycle CDE according to the distribution of roles of the parties involved (Can be clarified and supplemented in the post-contract BIM Execution Plan (BEP):
· CDE manager – manages the Common Data Environment, assigns access rights to project participants;
· Customer’s information manager – can view/download shared deliverables (submitted for approval to the customer according to control points), as well as published and archived deliverables; The right to also view/download shared deliverables among supplier participants is assigned upon the customer’s request. Publishes, archives or rejects project deliverables;
· Customer’s BIM coordinator – can view/download shared, published and archived deliverables;
· Customer’s project manager – can view/download shared, published and archived deliverables;
· Supplier’s information manager – can manage all shared project deliverables and view/download published and archived deliverables, as well as submit deliverables to the customer’s information manager;
· Supplier’s BIM coordinator – can manage model quality control information at the “Shared” stage and can also view/download other shared, published and archived deliverables;
· Architect, engineering solutions designer (author) – can manage information within the respective design part at the “Shared” stage and can also view/download other shared, published and archived deliverables;
· Other participants involved in the execution of the project – can only see/download published and archived deliverables (rights may be amended during the execution of the project).
[bookmark: _Toc232598053]Collaborative process
It is the duty of all parties involved in project execution to exchange and share project information. Sharing of 3D BIM models and other deliverables and information should take place in CDE. This should promote information exchange among the parties involved in the execution of the project.
The BIM execution plan should describe the frequency of information exchange, as well as establish joint meetings as part of the project. As a minimum, the Supplier is required to organize the following meetings:
	Type of meeting
	Activities and goals
	Frequency of meetings (recommended)
	Frequency of meetings (minimum)

	BIM launch meeting
	BIM launch meeting/s must be organized during the development of the Post-Contract BIM Execution Plan. The main objectives of the meeting are to define the resources and methods required for project execution, to detail the duties and responsibilities of the parties involved, as well as the procedure of achieving the customer’s goals and meeting the set requirements.
	Once a week
	At least once

	Model review meeting
	Model review meetings should be organized during the design phase. Topics to be discussed at the meeting include: compliance of the models and design with the goals and requirements of the project, including the level of development and completeness according to the project stage, suitability of applied solutions, compliance with standards and guidelines.
	Once every two weeks
	Once a month

	Coordination meeting
	Coordination meetings must be organized during the design phase and, if changes are made to the geometry of the models during construction, also during the construction phase. The goal of the meetings is to identify and eliminate design errors before they become apparent during construction.
	Once a week
	Once every two weeks


[bookmark: _Toc232598054]Customer’s participation in BIM meetings
At the customer's request, the Supplier is required to include the customer's representatives (for example, project manager, information manager, BIM coordinator) in meetings related to BIM. The customer's representatives participate in these meetings with the aim of verifying the compliance with the BIM requirements, including the procedures, workflows and quality control processes defined in the BIM requirements. The customer's representatives have the right to point out non-compliances with BIM requirements, and the Supplier is also required to eliminate the deficiencies identified by the customer.


[bookmark: _Toc232598055]Coordination and quality control
Project quality and risk reduction by using 3D BIM models and information coordination is one of the key goals and requirements of the customer during project execution.
[bookmark: _Toc232598056]Types of testing
In order for the project to meet the geometric and information requirements set for it, as well as to ensure the general quality of the design and its compliance with standards, continuous quality control must take place during design development. Quality control must be ensured by arranging the following tests:
	Type of testing
	Purpose
	Frequency of testing
	Party in charge

	Self-testing
	Ensuring that the model meets the design intention and technical requirements, contains the necessary information according to the phase/stage of the project, and that the graphical representation of the model meets the level of development requirements.
	Not less frequently than prior to uploading the models in CDE during the “Shared” stage
	Lead Architectural Part Designer, Lead Designer (Structural, MEP, etc.)

	Visual examination
	Ensuring that the model does not contain redundant elements and that the information corresponds to the part of the project.
Complying with the spatial requirements of the facilities (for example, the areas required for opening doors or windows).
	Not less frequently than project coordination meeting interval
	BIM coordinator

	Checking for clashes
	Identifying unwanted clashes of two or more model elements. Checking for clashes can be carried out using both automated and manual methods.
	Not less frequently than project coordination meeting interval
	BIM coordinator

	Model data/integrity check
	Checking whether the model elements meet the level of development and information requirements set for it.
	Before submitting the deliverable to the customer
	BIM coordinator


[bookmark: _Toc7783624]
[bookmark: _Toc232598057]Coordination and scheduling of clash checks
A clash report has to be uploaded to CDE no later than one day before the Coordination Meeting and must contain the following information:
▪ an image of the identified clash of the problem area;
▪ an indication of the parts of the project which the elements are clashing or conflicting (it is not permissible to indicate all or other parts of the project that do not create a clash or a conflict);
▪ location;
▪ the date when the clash or problem area was identified.
A coordination meeting report has to be uploaded to CDE no later than two days after the Coordination Meeting. It must be based on the clash report and supplemented with the following information:
▪ the party responsible for eliminating the clash or the problem area;
▪ the expected timeframe for resolving the clash or problem area;
▪ date of resolution of clashes identified in prior meetings (if applicable).
The clash report can be uploaded to the CDE in .bcf format. The coordination meeting minutes must be uploaded to CDE in .xls or .pdf file format:
Note: Clashes that are deliberate and do not affect the constructability of the elements are permitted during the clash checks. These clashes can be left unresolved. Such clashes may include:
perpendicular clashes of engineering solutions model pipes, ventilation ducts and cable ladders not larger than d150 mm, against non-bearing structures;
perpendicular clashes of engineering solutions model pipes, ventilation ducts and cable not larger than d50 mm, against non-bearing structures;
perpendicular clash of pipelines, if the diameter of both pipelines is less than 18 mm;
clash of elements with the insulation of pipelines and ducts that are less than 1/2 of insulation thickness;
clashes of light fixtures, mechanical, electrical and plumbing outlets and inlets with suspended ceiling;
other minor clashes, subject to approval by the parties involved in project execution.
In the BIM execution plan, the supplier has to describe the coordination and clash checking processes, including the following information: 
coordination and clash identification process;
software;
creation of a clash report;
coordination meetings;
drafting minutes of the coordination meeting;
clash elimination process.
To enable the tracking of quality control carried out by the Supplier, the results of the performed clash checks shall be uploaded in CDE according to the meeting schedule specified in the BIM execution plan.
[bookmark: _Toc232598058]Clash detection matrix
The clash detection matrix has to be included in the BIM execution plan. The clash detection matrix should present the distribution of priorities among all sections of the design for which BIM models are developed. The purpose of the clash detection matrix is to determine the priorities of the procedure for the prevention of clashes and problem areas in the parts of the project, based on which the parties responsible for the prevention of the identified clashes or problem areas are appointed. The clash detection matrix should be designed as a table in which the parts of the design are listed in priority order, starting from the highest priority to the lowest priority.
Note: The clash matrix serves as a general principle for determining the party responsible for the prevention of clashes and problem areas; however, exceptions are allowed when a lower-priority design part clash or problem area is resolved by making changes or corrections in a higher-priority design part. 

[bookmark: _Toc232598059][bookmark: _Toc12873482][bookmark: _Toc21194739][bookmark: _Toc21197163][bookmark: _Toc21197218][bookmark: _Toc21197598][bookmark: _Toc21198639][bookmark: _Toc21279009][bookmark: _Toc21287161][bookmark: _Toc21287221][bookmark: _Toc21287280][bookmark: _Toc7783625]Technical Requirements
[bookmark: _Toc232598060]Software
The supplier is required to specify the software used during the design, its version, as well as file formats. Unapproved changes of software versions is not permitted during the design process to avoid compatibility issues. Change of versions is only permitted subject to approval by the customer and all parties involved in the design process; test models should be used to prevent information loss and inaccuracies during the transition process. BUILDING SMART-certified software should be used for the development of BIM models (https://technical.buildingsmart.org/services/certification/ifc-certification-participants/).
Note: The requirement to develop BIM models using buildingSMART-certified software does not apply to the development of the Site (Civil/Site Development) section of the design.
[bookmark: _Toc232598061]Software for creating 2D drawings 
The same authoring tool that is used for the development of BIM models should be used for design drawings and layout.
This requirement does not apply to the following exceptions:
· for displaying assemblies, schematics and high level of development elements with a scale greater than M1:20. In certain cases, subject to approval by the customer, it is permissible to reduce the scale to M1:50;
· tables, specifications, if this information is not available or readable in BIM models;
· development of geotechnical, topographic and general plan part drawings;
· if the chosen BIM development authoring tool does not provide the functionality of creating drawings. 
Drawings (or their parts, if applicable) developed in the BIM authoring tool must not be modified or supplemented in other authoring tools.
The contractor is required to inform the customer about all drawings that are to be developed outside BIM authoring tools. The information must be provided before the drawings are prepared.
The proof of design drawings being created and laid out in the BIM authoring tool are the drawings in the original file format of the BIM authoring tool.
[bookmark: _Toc7783626][bookmark: _Toc232598062]Data exchange formats
BIM deliverables (models) shall be submitted in .IFC format and in the original format of the authoring software.
Original format files are those authoring tool files that contain graphical and/or non-graphical information about the relevant building or facility. Files used for export from the original format of authoring tools to the *.IFC file format are also considered original format files. The size of submitted original authoring tool format files must allow repeated export to *.IFC file format again without losing graphic and non-graphical information.
[bookmark: _Toc7783627][bookmark: _Toc232598063]File naming
Files within the project should be named according to a uniform structure. The file name consists of separate groups separated by a underscore:
 [Project code]_[File Type]_[Design part]_[Information content+ Document Number]_[Revision Number] 
Example: ABCD_RA_AR_01001_01
	Name group
	Description

	Project code
	Project identification code.

	File type
	The file type is used to describe the contents of the file. File type length – 2 characters. See table below for applicable file type designations.

	Design part
	Part name according to LBN 202-18 “Execution of the Construction Intention Documentation”. Where one part is divided into several parts, it is necessary to reflect this in the name of the section by placing an dash after the name and adding the separate part. Example – AVK-V (ventilation systems).

	Information content
	Content of the information displayed in the file. See table below for applicable designations.

	Document Number
	Sequential number consisting of three digits. Numbering shall start from 001. The number shall be unique within each file type.

	Revision number
	Revision number (applies only from Revision 01 onwards; during the design stage, revisions shall be numbered 01, 02, …; during the construction stage, revisions shall be designated A, B, …).


If a certain name group is not applicable to a specific file, the designation ZZ should be used.
File type designations
	File types for models or drawings

	Designation
	Description

	M3
	3D model

	RA
	Drawing

	VZ
	Visualization

	File types for documents

	Designation
	Description

	MS
	Bills of material quantities

	TD
	Text document

	TB
	Table


Information content designations
	Designation
	Description

	00
	General information (also applicable to 3D models)

	01
	Plans

	02
	Cross-sections

	03
	Facades

	04
	Axonometric diagrams/projections, longitudinal sections

	05
	Detail drawings

	06
	Reflected ceiling plans

	07
	Floor finish plans

	08
	Schematic diagrams

	09
	Schedules, specifications and legends

	10
	Furniture and equipment layout plan

	11
	Sketches


If additional file types, information content designations and floor or level designations are required, they need to be approved by all participants involved in project execution and specified in the post-contract BIM execution plan.
If necessary, upon agreement of the parties, another file naming procedure may be specified in the BIM execution plan.
[bookmark: _Toc218854408][bookmark: _Toc219115524][bookmark: _Toc232598064]Laser scanning
The Supplier is responsible, within the project framework, for laser scanning and the creation of a point cloud using either a stationary or a mobile laser scanner.
[bookmark: _Toc232598065]General instructions
· The point cloud serves as input data for modelling and the design development. 
· The point cloud shall be considered a priority over inventory documentation.
· The accuracy of the 3D BIM models developed by the Supplier will be verified against the point cloud.
· Maximum permissible deviations of models from the point cloud:
· 10 mm from the corner points of the elements;
· 25 mm from planes (walls, floors);
· 50 mm from unevenly shaped elements and parts (decorative elements, roof).
· Upon agreement of the parties, accuracy requirements may be adjusted or exceptions added in the post-contract BIM execution plan, if it is impossible to achieve certain accuracy indicators due to objective reasons.
[bookmark: _Toc232598066]Instructions if laser scanning is provided by the Supplier:
· The 3D laser scanner used for 3D scanning must meet the following accuracy criteria:
· ranging error: less than 2 mm at 25 m or less than 3 mm at 100 m;
· 3D point accuracy: less than 3.0 mm at 10 m.
· The contractor must ensure the following minimum technical parameters of the point cloud:
· registration deviations must not exceed 15 mm, which must appear in the merging report, which must be submitted along with the 3D point cloud. 
· point cloud density (distance between the measured adjacent points): not exceeding 10 mm.
· All point cloud data shall be delivered in the Latvian national coordinate reference systems: Horizontal: LKS-92 (EPSG:3059), Vertical: LAS-2000,5 (Latvian realization of EVRS / EVRF2000). If data acquisition is performed in a different coordinate system, the Supplier shall be responsible for accurate transformation into the specified systems prior to delivery. Information regarding the source coordinate system and applied transformation parameters shall be included in the delivery.
· Laser scanning and the creation of the point cloud must be carried out before the development of design solutions for the construction project documentation.
· The supplier provides a merged, common point cloud.
· The supplier shall provide the point cloud in a format compatible with the proprietary authoring tools used by the customer (.E57, .RCP, or another format).
· In addition to the merged and processed point clouds, it is also necessary to submit the source data used to prepare them – individual raw point clouds in their original file formats obtained from the scanning equipment.
· The contractor has to ensure that the 360-degree images taken by the 3D laser scanner at each of the scanning stations are available for viewing or handing over to the customer.
· The technical specification of the respective project may describe the requirements for the work to be performed and its specifics in more detail.
[bookmark: _Toc7783631]
[bookmark: _Toc232598067]Development of models
[bookmark: _Toc232598068]BIM deliverables (models) un level of development
The Supplier shall develop BIM models for the architectural, structural and relevant building services and disciplines of the construction design.
The creation of a BIM model for the Site design is not mandatory.
The table below provides the list of required BIM models and the level of graphical detail by construction design discipline and control point.  
	Control point /
BIM deliverables  (models)
	Design works
	Permit approval period
	Construction works

	
	120 days
	84 days
	Continually / 462 days

	Architectural solutions (Interior, Equipment location, Building acoustics)*
	LOD 300
	LOD 300
	LOD 300

	Site plan

	N/A
	N/A
	N/A

	Building structures

	LOD 300
	LOD 300
	LOD 300

	HVAC (heating, ventilation, climate control)*
	LOD 300
	LOD 300
	LOD 300

	Internal water supply and sewerage*, external water supply and sewerage, rainwater drainage networks
	LOD 300
	LOD 300
	LOD 300

	Internal power supply, external power supply

	LOD 300
	LOD 300
	LOD 300

	Electronic communication systems (Access control, Security alarm, Electronic communication networks, Control and automation systems, Video surveillance)*, External electronic communication systems
	LOD 300
	LOD 300
	LOD 300

	Federated model
	●
	●
	●



Design parts in parentheses may be divided into separate models.
The BIM deliverable list provided is indicative. The specific scope of the required models and disciplines shall be determined in accordance with the Technical Specification and may be refined during the course of the project.
Detailed description of the levels of detail of models can be found in the document developed by BIM Forum “Level of Development Specification 2021 (Part I)” (available at https://bimforum.org/lod/).
All the elements specified in the design have to be modelled in BIM models, except for in the cases when the document “Level of Development Specification 2021 (Part I)” specifies a lower amount of elements to be modelled according to the level of development of the deliverable.
Certain exceptions are allowed for elements to be modelled in BIM models:
	Level of development (LOD)
	Description

	LOD200/300
	Electrical and low current cables and wires do not need to be modelled



The list of exceptions can be supplemented during project execution upon agreement between the customer and the supplier and each specific exception shall be described in the Post-contract BIM Execution plan.
[bookmark: _Toc232598069]Coordinates
Each 3D BIM model must be located in a unified coordinate system that corresponds to the true coordinates of the building according to the coordinate system LKS-92 and LAS-2000.5. The models must be correctly orientated towards the north of the project.
The BIM Execution Plan shall include information on the georeferencing of each building to these coordinate systems, for example by specifying the x, y and z coordinates of a selected grid intersection.
Guidelines for ensuring unified coordinates when starting the design process:
The architect will share a model containing the axes and levels of the project as early as possible. This model should be used to achieve unified project coordinates.
Each party involved in the design process will use this model to ensure that the project is at an exact location without modification.
If the facility is divided into several parts (for example, buildings or wings) and, accordingly, into models, the zero point needs to be defined for each model.
[bookmark: _Toc218854415][bookmark: _Toc219115531][bookmark: _Toc218854416][bookmark: _Toc219115532][bookmark: _Toc218854417][bookmark: _Toc219115533][bookmark: _Toc218854418][bookmark: _Toc219115534][bookmark: _Toc218854419][bookmark: _Toc219115535][bookmark: _Toc7783635][bookmark: _Toc232598070]Modelling
The following minimum requirements are established for the modelling process:
The elements of the model must meet the level of development requirements set for the stage of the project; they must be clearly understandable and contain information about the required parameters and attributes.
It is essential to ensure that model element data can be transferred to IFC format.
Model coordinate systems must be consistent between all design parts. The BIM models of each part of the project, as well as the exported IFC models, must be located at the same coordinates. When importing IFC models from other parts into BIM authoring tools, they must overlap with the BIM model developed in the given authoring tool without manual position corrections. If an authoring tool by one developer is used in several parts of the design, when merging the authoring tool files, they must also overlap at the correct coordinates without manual corrections of the position of the models.
Conflicts of elements (crossing, overlapping or clashes) are not permitted in the model (except for in the cases provided for in Section 3.8.2. “Coordination and scheduling of clash checks”. It is the responsibility of the BIM coordinator and the authors of 3D BIM models (architects, designers of engineering solutions) to ensure that the models of different parts of the project are consistent, the height of the elements is correctly placed, and they do not conflict with the models of other parts.
All three geometric indicators (3D) of the model elements are equally important. The accuracy and required reliability of location of elements in space is equal in three directions.
Model elements must be modelled floor by floor. Division by floors allows for better management of the model design and facilitates the preparation of construction estimates and planning based on the model.
[bookmark: _Hlk8288377]Model elements must be modelled according to their phases – demolished, existing or designed. All volumes to be demolished must be modelled for the Architectural solutions and Building structure parts.
Redundant types of model elements, the so-called sets that are uploaded to the project, must be eliminated from the models. The model should form a whole and the elements of the model should be modelled as a connected and independent system. It is necessary to model all elements that are required for the system to work according to the project solution.
All elements must be modelled with a tool (function) intended for this in the chosen BIM software. If, however, different tools are used or new elements are created using general modelling tools, then, when exporting to IFC, it is important to monitor that they are correctly associated with IFC classes and types and that they are correctly represented.
When changing model elements, the existing model elements should be edited first, rather than deleting them and creating new ones. In this way, elements retain a single GUID identifier and actions related to them can be tracked.
Space elements (IfcSpace) must be modelled at all stages of the construction life cycle. Spaces must adjoin their boundaries and there must be no conflicts between them. All floor surfaces of the building must be covered with space elements.
2D drawings must be derived from 3D BIM models. Inconsistency of information between 2D drawings and 3D BIM models is not permitted.
If there are changes to the design solution, they must be first implemented in the model, and then the drawings updated with the changes are to be sent out.
Annotations (references, indications, elevation marks, dimension lines) that are attached to drawings and rendered in 2D drawings must be based on models (must correspond to the model), i.e., the parameters must be linked to model elements.
Correct graphical information about materials (color, pattern, etc.) must be added to the finish and interior elements. It is not allowed to use generic materials as a finish for these elements. It is necessary to ensure that the material information in the model matches the specification of the design.
[bookmark: _Toc232598071]Federated model
The individual *.IFC format 3D BIM models by all authors must be combined into one federated model. The federated model must enable the viewing of each model separately.
When combining 3D BIM models, the supplier must ensure that the location of the 3D BIM models is correct, i.e., the models imported into the model federation software appear at the respective coordinates as defined in the Post-Contract BIM Execution Plan. Manual correction of model location in the software used for 3D BIM model federation is not permitted.
Graphical and non-graphical information added to 3D BIM models must appear in the federated model in accordance with the criteria set forth in the BIM requirements. 
[bookmark: _Toc219115538][bookmark: _Toc232598072]2D documentation
2D documentation refers to the representation of both graphical and non-graphical information:
	Type
	Description

	Graphical information
	A type of model where 2D drawings are obtained (created) from 3D models containing information. 2D drawings usually include 2D plans, sections, facades and assemblies.

	Non-graphical information
	Accompanying documentation on the solutions applied and work carried out in accordance with the provisions of the laws and regulations and the requirements specified in the technical specification of the particular project.



Detailed requirements for 2D documentation, such as for design, are defined by the technical specification of the service. 2D documentation is not considered a separate deliverable in the BIM requirements. In BIM requirements, 2D documentation is considered from a technical point of view, which includes the condition that 2D drawings must be derived from 3D BIM models and no contradictions between them are permitted. 

[bookmark: _Toc232598073]Annexes:
1. Annex. Post-contract BIM execution plan template
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