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Dear Sir/Madam,

Project - 5010 - Ysgol Glangwili
21st Century schools - Local Authority & Welsh Government Joint Funded

As part of the Welsh Governments 21st century schools programme, all grant funded projects must meet a minimum BIM level 2 maturity. In order to meet this requirement we will work with Carmarthenshire County Council to ensure this process if followed and exceeded where you deem necessary.

In order to meet these standards we will;
· Work with the client to advise on the Exchange Information Requirements (EIR) at all stages of the RIBA plan of works.
· Put together a BIM Execution Plan (BEP).
· Have defined roles and responsibilities for all parties and collaborators.
· Utilise naming conventions for all files.
· Use a CDE (Common data environment) to allow information sharing.
· Adopt an information hierarchy for use with the CDE.
· Apply a collaborative working environment which is project specific and coordinated between both systems and people.
· Use software that can export in a common file format. For example, IFC (Industry Foundation Class), COBie (Construction Operations Building Information Exchange).

The following standards will be followed in order to meet the above criteria.

BS EN ISO 19650-1:2018
Organization and digitization of information about buildings and civil engineering works, including building information modelling (BIM). Information management using building information modelling. Concepts and principles

This standard replaces and supersedes BS 1192:2007+A2:2016, PAS 1192-2:2013 & BS EN ISO 19650-2. Using this standard along with its supporting document (PD 19650-0:2019) and adapting the methodology to the specific project we can reduce the risk and cost of the build and improve collaborative working. 

BS EN ISO 19650-2:2018
Delivery phase of the assets.

This standard replaces and supersedes BS 1192:2007+A2:2016 and PAS 1192-2:2013. This document will assist in establishing the BIM concept for the construction phase by detailing the management of tender process, contractor appointment, collaboration, modelling and completion. 

BS EN ISO 19650-3:2020
Operational phase of the assets.

Working with the school, the facilities management team and council we can set BIM objectives to incorporate into the scheme. After an agreed set of operational requirements has been identified, design of the systems can be captured into the BIM model. This information can then be used to manage and maintain the systems over the life of the building. By following this standard we will be able to provide this information in a common data environment that’s cross compatible.
	This will also be of use for General Data Protection Regulation (GDPR), information will be secure, safe and protected from physical and technological deterioration.

BS EN ISO 19650-4:2022
Information exchange

Focusing on the exchange of information this standard will set out the processes and support implementation of how we will ensure information and the data will be handled during the design, construction and life cycle of the building, standards set early in the process, such as definitions will be then maintained through the life cycle of the building.

As part of the process, you acting as the client will be required to construct and issue an EIR to follow the data sharing standard of ISO 16739-1:2018. This EIR document sets the Exchange Information Requirements for the project. This will be used to determine the level of information captured, collated, stored and handed over on completion. We can provide assistance and guidance on choosing the level of information that is put into the EIR and through regular meetings we can answer all queries.
	Computer Aided Facilities Management (CAFM) for example will be included in the EIR, the level of information required on this for the whole life monitoring of the asset will inform the design and where and when information is captured. This will then be handed over as part of the data of Construction Operations Building Information Exchange (COBie). <maintenance and repair of the asset can be recorded and updated with this process.

Once the EIR has been completed and issued, as appointed lead consultant I will put together a BIM Execution Plan (BEP). As part of BIM maturity level 2 and PAS 1192-2:2013 this document will be a plan that will explain how all aspects of the information modelling will be carried out.
	This document will address and include for all aspects that the EIR detail, how we plan to achieve them and to prove this is in line with the client’s needs. We will also prove we have the capacity, capability and competence to undertake this project. Once tendering process is complete and the principle contractor has been appointed; a more detailed BEP will be produced that breaks down the supply chain, responsibilities and specific protocols and procedures for the contract.
	We as lead consultant will ensure this BEP is distributed to all relevant parties, ensuring that they are aware of all responsibilities, procedures and goals. By regular mixed media communication we will ensure compliance to the BEP and where necessary update and adapt the document as the project matures. The BEP can be thought of as a ‘living document’ that is adaptable and will be kept relevant to the project.

In order to manage information uniformly through design, construction, handover and the life cycle of the building we will create a common data environment (CDE). We will use CIC BIM Protocol set out by the UK Government Construction Strategy 2011 that details requirements for data, documentation and information relating to the asset in order to meet a BIM maturity level 2. By using a common data environment we can improve the project collaboration, efficiency and results, some advantages of this are as follows;

· All disciplines work from a centralised cloud based model that is of the latest revision.
All persons including structural engineers, mechanical system designers, architects etc. will be remotely working from one model where there can be no confusion of different revisions of design. This will also mean that clash detection between different systems will be easily discovered and corrected.
· Increased security and accountability from one protected model with authorised access.
Access to the central model will be controlled, only authorised persons will be able to make amendments and changes to the information, these changes will be logged for accountability.
· Reduced time and cost in sharing of information.
There will be no need to create data to be shared by digital means such as email or by printing off documents and drawings, all information is available at all times to be worked on, discussed and shared.
· All document and information is generated from the single shared model.
When information does need to be shared from the centralised model then you can be sure this is the latest version from all disciplines.


As lead appointed consultant I look forward to working closely together in this process.

Yours Sincerely
Mark Robinson
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INTRODUCTION
This report will discuss and explain the level of information needed at each stage of the RIBA plan of works with the aim of assisting the client in producing an Exchange Information Requirement (EIR).
RIBA PLAN OF WORKS
The RIBA plan of works is a methodology that simplifies the briefing and design process all the way through to the buildings use, it breaks this down into eight stages setting outcomes, tasks and information exchanges at each of these stages. 
	This plan of works can be used in conjunction with a BIM methodology to define what information and at what level is required at each phase of the construction process.
BIM
BIM is a process where assets are developed digitally for its whole life cycle. The process uses information rich models to capture detailed information and often utilises a shared data environment where all disciplines can work on a single model (Hamil, 2021).
	BIM maturity is described in four levels of complexity;
Level 0 - Digital 2D information with no collaboration.
Level 1 - Mixture of 2D and 3D information with digital sharing but no collaboration.
Level 2 - File collaboration with models split between the disciplines. 
Level 3 - Common data environment with single centralised model of work.
 (Mordue, et al., 2021)
The MOJ was an early adopter of the BIM process, it predicts up to a 40% cost saving in the construction and a further 40% cost saving In the life of the building in maintenance.
(Cambridge University, 2021)
LOD & LOI
Level of Detail
The graphical level of detail included in a project will increase as the project progresses through design. Its represented by a numerical value starting at LOD2 and finishing at LOD5.
LOD2 - Conceptual graphical designs.
LOD3 - Generic graphical representations.
LOD4 - Further developed generic representations.
LOD5 - Fully Developed and detailed drawings for construction & installation.
Level of Information
Similar to above this describes the level of information in a numerical value between LOI2 to LOI6. The increase of LOI is directly paired with the increase of time, cost and size of the files. Because of this its important to have a client who is informed and understands the LOI so that at handover they get what they need to maintain the property but have not paid for anything they do not require.
LOI2 - Outline Description
LOI3 - Performance Criteria
LOI4 - Specified Product/Element
LOI5 - Developed specification to include associated products
LOI6 - Installation & maintenance information
(Rossiter, 2009)
0 - STRATEGIC DEFINITION - 
LOI2 - Initial outline descriptions are formed
 During this phase an appointed Principle Designer, Consultant or Advisor to the client will work with site specific planning considerations to create a business case for the project, this will include project budget, project risks, site appraisals and will use previous project feedback (if available) to inform the brief. This stage will conclude with creation of business options that best achieve the client requirements. (RIBA, 2020)
	It is here than the adoption of BIM into the project can be decided and if its beneficial for this specific project and its scope. The benefits of process may be emphasised to the client through discussion with consultants and contractors or it may be that the client has previous experience with BIM. If this is a completely new concept to the client then site visits to completed projects where the advantages can be discussed with owners, facility management and maintenance teams is advised.
	If BIM has been adopted early in this phase then discussion can move on to the level and extent of BIM that will be captured during design and construction. Its extremely important to get this right from the early stages, discussion with the teams that will be maintaining the building will be invaluable here (RIBA, 2012). Capturing additional unnecessary information will come at an additional cost to the client and will make for bloated, complicated data outputs from the modelling. The client requirements that are agreed on will become part of the client brief and BIM is ideally suited to work with some common key goals of modern construction goals.

Life cycle assessments (LCA)
‘With a properly conceived and implemented tool, teams can make decisions applicable over all stages in the building lifecycle, from conceptual design to construction and then to facility operation and management.’ (Eastman, 2011, p. 549)
Lowering costs over the whole life of a building is commonly one of the key priorities for clients, there are different elements of that make this beneficial, all are aided with the utilisation of BIM. Firstly, making material, specification and design choices that are not entirely based on initial capital cost but by thinking long term. What is the most cost efficient choice based over the whole life of the building, for example a felt roof may be the cheapest option for the initial build cost but over the whole life of a building it may be cheaper to specify a more expansive but longer lasting rubber system. LCA can also assist with design choices in relation to the ongoing maintenance and ease of use especially if the different teams such as the facility’s team can be involved in discussions. For example if a team is already trained and certified to maintain a particular system then this can be specified, using BIM all of the maintenance routines can then be captured for use after completion.
Sustainability 
Referring to BIM and Sustainability; 
	‘are achievable to some extent on their own, but maximizing the potential of any of these items will require the use of the others.’ (Becerik-Gerber & Kensek, 2010)
The nature of BIM leads to a more sustainable construction, this is ideal for clients who will find mutual benefit for the adoption of both. If Sustainability is a key requirement of the client then BIM will assist in meeting any targets set (Araszkiewicz, 2016).
1 - PREPARATION AND BRIEFING
LOI3-LOI4 - Data is defined and presented in specification for tender
 During this phase the client brief is finalised, quality, spatial, project and sustainability objectives will be defined. The BIM requirements including level of information will be contained within the brief.
This is the most important stage for the implementation of BIM within the project, the Exchange Information Requirements (EIR) will be used by contractors and designers moving forward to meet the client brief. The EIR can be separated into three areas, technical, management and commercial information. 
Technical - The level of BIM Maturity required including the software platforms that will be used.
Management - Detail the roles and responsibilities, data security and standards.
Commercial - Defined deliverables and expected competence assessment for prospective tenderers. 
(Mills, 2015)

2-4 - CONCEPT DESIGN, SPATIAL COORDINATION & TECHNICAL DESIGN
LOD2-LOD4 & LOI5 - Creation of model and developed data
 Architectural designs and concepts are initially created for client sign off, with information capture being part of the design. As the process moves through spatial coordination and technical design these specifications and designs will be refined and will become more detailed. A BIM Execution Plan (BEP) will be put together in response to the EIR, this should set out how all the clients requirements will be met (Mordue, et al., 2021).
BIM data will be used to present conceptual solutions to meet the project brief, once this has been signed off the true start of data gathering will commence. A Common Data Environment (CDE) will be created in order to facilitate the process, this will be used to manage the asset and its information collaboratively (BSI, 2021). All parts of design will create data, from architectural design, electrical and mechanical to any specialist systems. This data will be stored in conjunction with the project brief to meet its exact BIM maturity requirements and only kept if required by the client. The Project Information Model (PIM) will start to be populated at the stage, this contains the information developed in design and will be carried through construction to handover (BSI, 2021).
5 - MANUFACTURING AND CONSTRUCTION
LOD5 & LOI6 - models and information are created and collated ready for handover
The on-site work where the project undergoes its physical construction.
As the construction progresses, the designed digital data is checked against the physical to ensure it matches. It is then reviewed and signed off.
6 - HANDOVER
LOD5 & LOI6 - handover of data
 On handover of the project the all BIM information will be handed from contractor to client. The data will be formatted in a universally accepted format to be used by a range of software. Construction Operation Building Information Exchange (COBie) is the method of transferring data in a way that is understandable by both machine and human which will both using the information (BSI, 2021). 
7 - USE
It is during the use of the building that the key elements of LCA with BIM come to fruition although the work does not stop here. for continued effectiveness and relevance the BIM process must be updated, maintained and amended throughout the whole life of the building. If the information after handover is left untouched it loses relevance and accuracy.
The data from the central model can be exported to a Computer Aided Facilities Management system (CAFM), this strips out the data needed for an FM team to maintain the asset and instead of physical O&M manuals they can use the CAFM software to maintain (Coates, 2011). The increased initial cost can be offset at this stage by the increased efficiency in the running of the building (Hardin & McCool, 2015, p. 322). 
CONCLUSION
The advantages extend from the ones covered in this report to understanding how design changes and variations impact information from previous stages. In Queensferry High School the BIM process highlighted issues from the construction phase impacted on environmental design (Scottish Futures Trust, n.d.). This highlights than BIM helps to highlight issues between the stages of the plan of works when this may have been missed in a more traditional process.
Information is required in various forms throughout the RIBA plan of works, information initially is required from the client in order to inform the level of maturity within the data. Next the information is collated and stored until it is handed over to the client on completion to be maintained.
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