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[bookmark: _Toc124544105]1.0 Introduction

This report aims to clearly demonstrate the level of information that is needed throughout the RIBA stages of a construction project and to provide examples from existing projects to aid in the client’s decision on what they should include within their EIRs.   

[bookmark: _Toc124544106]2.0 BIM

BIM is an acronym for Building Information Modelling that is a highly collaborative process which allows construction companies to plan and design a building or structure using 3D modelling.  
Beginning as a design intent model, the level of detail will increase until it reaches a virtual construction model containing all objects that must be manufactured, constructed, or installed.
[bookmark: _GoBack]At the end of the project, the necessary information from the PIM is transferred to the AIM in accordance with the processes and data specified in the EIR. (McPartland, 2014)
[bookmark: _Toc124544107]3.0 Exchange of Information Requirements (EIR)

[bookmark: _Toc124544108]3.1 What is EIR?
The Exchange for Information Requirements (EIR) is a pre-tender document that is used in a BIM methodology tender that outlines the standards, details, and requirements of a BIM process. It serves as the initial input for the tender process to which contractors and members of the building industry reply with their respective bids. (Palma, 2022)
The exchange requirements are then written into a BIM protocol that forms the basis that bidders can respond too for their (IDP) initial delivery plan. (Blundell, 2019)

An EIR should include: 
· Technical: Software platforms, level of detail definitions.
· Management: Details of management techniques to be used on a project
· Commercial: Details of BIM Model deliverables, scheduling of data transmission, and definitions of information purposes

The design can only be created if the project information has been clearly expressed by the client’s requirements and expectations. 
 (integratedprojectdesign.com, 2020)



[bookmark: _Toc124544109]3.2 Why is EIR important 

EIRs are designed to make the production of information a lean process by only seeking what is actually needed at the specified time. The EIR enables the potential project tenders to schedule the delivery of the required data.
The necessity for a lean approach is underlined by BS EN ISO 19650 1:2018, which suggests that the level of information needed should be the least amount of information necessary to fulfil each applicable responsibility, including information sought by other appointed parties. Too much information could be wasted.

[bookmark: _Toc124544110]4.0 Findings

 
[bookmark: _Toc124544111]4.1 Level of information needed

Level of information need is defined as “the quality, quantity and granularity of information. Additionally, each project information deliverable needs to be determined based on its purpose(s)” by the BS EN ISO 19650:2018 (Catenda, 2022)
Information must be given on time, with the right substance and quantity, to the appropriate individuals, in BIM projects in order to guarantee accuracy and efficiency. Consequently, it is essential to have a framework to broadly assess the richness of information, which is intended to reduce the incidence of either inadequate, unnecessary, or inaccurate project information. (Catenda, 2022)

[bookmark: _Toc124544112]4.1.1 The PAS 1192 and the BSEN ISO 19650.

There are two standards within the construction industry that define the level of information needed by a design team from a client to carry out the design and construction of a project and these are, the PAS 1192 and the BSEN ISO 19650. 
The PAS 1192 is a standard that sets out a framework for the requirements of the level of detail for the graphical content of a project, the model information which is the non-graphical content e.g the specification data, the model’s definition and the information exchange between parties. 
 The PAS 1192 is a UK model and is being superseded by the ISO 19650 which is an international model. Most of the detail required is very similar and it is the wording which has changed to make it more acceptable internationally. (Lewis, 2019)


[bookmark: _Toc124544113]4.1.2 Alphanumerical information 

When used in BIM as explained by PAS 1192-2 it relates to the type of information in a project which will relate to forms, minutes of meetings, specification data, model definition and its meaning and other such documents.  This also provides the framework and management information in projects.  This will establish how the information is uniquely identified and what is the correct amount of information required, its metadata associated with the geographical information. (Tekal, 2022)

[bookmark: _Toc124544114]4.1.3 Geometrical information

The geometric information refers to how detailed the information is needed from 0d to 3D models, which most people automatically identify with a BIM model. Other geometric information is also included, such as 2D models and sketches. In a BIM setting, the geometric data, which is the production information (PIM) visual component, is crucial since it facilitates cooperation and helps all stakeholders grasp the information. It will also question how the information should appear either symbolic or photo realistic. (Tekal, 2022)

[bookmark: _Toc124544115]4.1.4 Documentation 

BIM-specific documentation gives information to the project or owner/operator, ensuring that the entire project team is on the same page. This aids the team's comprehension of the production, sharing, and management of data throughout the project's lifecycle.
Projects that have coordinated documentation have seen more effective results as by adhering to a clear and concise set of documents created at the commencement of the project.   This is due to the fact that without a structured set of documents, controlling, managing, and measuring information becomes far more difficult. (Tekal, 2022)
[bookmark: _Toc124544116]4.3 Level of detail 

Level of detail or LOD refers to two components the geometry, or visual representation, of a project, and the attached data. Level of detail describes the content of a BIM project at various phases in its development. The associated data is what distinguishes BIM modelling from simple extrusions or polygons and produces intelligent models. 
The government has acknowledged that the process of transitioning the construction industry to 'full' collaborative working will be progressive, with distinct and recognisable milestones defined within that process in the form of 'levels'. These have been defined on a scale of 0 to 3, and while the exact meaning of each level is debatable, the broad concept is as follows:

BIM Level 0
Level 0 effectively means no collaboration in its most basic form. Only 2D CAD drafting is used, primarily for Production Information. Paper or electronic prints, or a combination of both, are used for output and distribution. The vast majority of the industry is already far ahead of this.
BIM Level 1
This is usually a combination of “3D CAD for concept work and 2D drafting for statutory approval documentation and Production Information”. CAD standards are managed in accordance with BS 1192:2007, and electronic data sharing occurs via a common data environment (CDE), which is frequently managed by the contractor.
Level 2 BIM is recognised by collaborative working and necessitates a project-specific information exchange process that is coordinated between several systems and project participants.
Each party's CAD software must be capable of exporting to a common file format such as IFC (Industry Foundation Class) or COBie (Construction Operations Building Information Exchange). This is the method of working that the UK government has set as a minimum standard for all public-sector work.
Level 3 BIM is not yet fully defined, but the vision for it is outlined in the UK Government's Level 3 Strategic Plan. Within this plan, they outline the following 'key measures' that will be secured with additional funding:
· The development of a new set of international 'Open Data' standards that would make the way for easy data sharing across the entire market.
· The creation of a new contractual framework for projects procured using BIM in order to ensure consistency, avoid confusion, and encourage open, collaborative working.
· The establishment of a cooperative cultural environment that seeks to learn and share
· The public sector client will be trained in the use of BIM techniques such as data requirements, operational methods, and contractual processes.
· Technology and construction are driving domestic and international growth and job creation.
(McPartland, 2014)
[bookmark: _Toc124544117]4.4 RIBA stages
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(Architecture for London, 2019)

The RIBA stages are in eight steps and will explain each stage outcome, core tasks and information exchanges are necessary at each level it will organise a plan of work for each stage of the briefing process, design and construction.
This was updated in 2021 and is now seen as implementing seven categories of modern methods of construction.
The eight stages are: -
· Strategic definition
· Preparation and briefing
· Concept design
· Spatial Coordination
· Technical Design
· Manufacturing and Construction
· Handover
· Use
(Bahar, 2020)

[bookmark: _Toc124544118]4.5 Case study 

[bookmark: _Toc124544119]4.5.1 NHS Scotland, Building Information Modelling (BIM) Strategy
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Figure 1.
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Figure 2
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Figure 3
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Figure 5
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Figure 6 
(Scotland, n.d.)
The above case study shows how the RIBA is a living document and will change as decisions are made and information is added.  The start of the project is when the client outlines their requirements and the business case is put together.  It will then move through the design phase setting out the project brief, site information, procurement strategy, etc.  As things change the document will continue to be updated, decision will be made by relevant parties and stakeholders.  This is also true as to when the complexity of design and the project changes. The document will continue to move through the eight stages continuing with consultation at all points until it reaches handover and finally is put into use.

[bookmark: _Toc124544121]5.0 Conclusion

To conclude this report, I believe that the level of information need can be different for each project and is led by the client’s needs. The EIR that is provided by the client must be clearly detailed with all the critical information that is needed, if the information that is provided within the EIR is inaccurate it could cause project failure and an inaccurate BIM Execution Plan.
As a project develops through the RIBA stages so does the level of detail as depicted in the below diagram. 
[image: ]Demonstration of an information delivery life cycle.











(Vdc, n.d.)

[bookmark: _Toc124544122]6.0 References 

Architecture for London (2019). The RIBA Plan of Work — Architecture for London. [online] Architecture for London. Available at: https://architectureforlondon.com/news/the-riba-plan-of-work/.
Bahar, U. (2020). How to Use RIBA 2020 Plan of Work: RIBA Design Stages Explained. [online] Urbanist Architecture - London Architects. Available at: https://urbanistarchitecture.co.uk/riba-plan-of-work-stages/.
Blundell, S. (2019). Overcoming the challenges of Exchange Information Requirements (EIR). [online] Planning, BIM & Construction Today. Available at: https://www.pbctoday.co.uk/news/digital-construction/common-data-environment/exchange-information-requirements/56117/#:~:text=The%20Exchange%20Information%20Requirements%20%28EIR%29%20are%20designed%20to.
Catenda (2022). Level Of Information Need. [online] Catenda. Available at: https://catenda.com/bim/level-of-information-need/.
integratedprojectdesign.com. (2020). Exchange Information Requirements – Digital Construction. [online] Available at: https://integratedprojectdesign.com/ddd/exchange-information-requirements/ [Accessed 12 Jan. 2023].
Lewis, W.B.D.-S. (2019). Taking it to the next level: BIM and ISO19650. [online] Lexology. Available at: https://www.lexology.com/library/detail.aspx?g=12240898-2498-433a-b5f0-1ad1d16c4cbc.
McPartland, R. (2014). BIM Levels explained. [online] NBS. Available at: https://www.thenbs.com/knowledge/bim-levels-explained.
Palma, T.D. (2022). Exchange Information Requirements: What is an EIR in BIM? [online] BibLus. Available at: https://biblus.accasoftware.com/en/exchange-information-requirements-what-is-an-eir-in-bim/.
Scotland, N. (n.d.). NHS Scotland, Building Information Modelling (BIM) Strategy -Asset Lifecycle Process Map RIBA Plan of Works B A Strategic Definition 0.
Tekal (2022). From Level of Detail to Level of Information Need - adding the how to BIM processes. [online] www.tekla.com. Available at: https://www.tekla.com/uk/resources/blog/level-of-information-need.
Terol, C. (2019). COBie and BIM data, what are they? [online] GlobalCAD. Available at: https://globalcad.co.uk/cobie-and-bim-data-what-are-they/#:~:text=The%20non-geometric%20or%20alphanumeric%20information%20is%20not%20as.
Vdc, B. (n.d.). BAM IRELAND CMG BIM INITIATIVE OF THE YEAR 2016 ACHIEVING LEVEL 2 BIM SCHOOLS BUNDLE 4 SCHOOLS BUNDLE 4 -ACHIEVING LEVEL 2 BIM 1 contents.







[bookmark: _Toc124544123]Appendix

[bookmark: _Toc124544124]Client Letter

Client Letter 

                                                                                                                         Persimmon Direct Groundworks,
                                                                                 Llantrisant,
                                                                           Cardiff,
                                                                               CF17 1DG
Carmarthenshire county council,
County hall, 
Carmarthen,
Carmarthenshire,
SA31 1JP  

Dear Sir/Madam 
                               Firstly, reaching out to thank you for the invitation to tender and design an innovative state of the art school in the historic town of Carmarthenshire, furthermore this letter is to enlighten the modelling process being implemented on the construction project. The Building Information Model (BIM) provides a comprehensive insight to the schools interior and exterior construction by employing level 2 BIM technology. 
[image: BIM maturity stages]
 








The BIM systems uses progressive levels of interfaces and the stages are reflective to input and output detailing, stages commencing at level 0 concluding with level 3. 
Via the use of this modelling software a comprehensive data rich model comprised from multiple sources and predetermined designed elements that can be accessed by all stakeholders to the project, maintaining transparency through the life of a structure from inception to reutilisation.
Figure 1 above dissects classifications explaining the level of detail required in individual stages on the BIM system. Numerous projects and developments are predominantly designed using Computer Aided Design (CAD) producing rudimentary line work, arcs and general text documents forming foundation level 0. 
Typical construction drawings are compiled from linework joined to form a build drawing, this drawing is two dimensional (2D) and differs in comparative true scaling. An introduction of a third dimension (3D) transposes the uncomplicated line work into a basic model, this model raises the level of interaction within from zero to level 1.  
However, the construction of Ysgol Glangwili shall be developed utilising the benefits of BIM level 2, collectively utilising multiple forms of design tools and shared files creating a single entity from whereby stakeholders have reinsurance upon the technical security and safety when sharing project sensitive data as specified under PAS 1192-5. I fundamental part of the Employer’s information requirements (EIR) Clause 5.3 PAS1192-2:2013 defines the requirements on employing and preparation of a BIM Execution Plan (BEP) Opting to work under this specification insures secure framework enabled definition, implementation of appropriate precautional measures with emphasise on solely managing security risk to the asset via a master information delivery plan (MIDP).  
Collaborative information contributions and forms a common data environment (CDE) from all parties producing a comprehensive true development representation containing the necessary material and data for those who are managing and constructing Ysgol Glangwili as per BS 1192:2007 described fully in section 4.2 of (EIR) by PAS1192-2 Clause 5.3-a-5. 
[image: Picture 2]The exchange of design information via mutual file formatting can be bound producing a singular REVIT model on behalf of the client and stakeholder’s interaction task information delivery plan (TIDP) complying to BS1192-4:2014, build validation and clash detection in advance of construction procedure commencement, therefore aligned with employed methods set out as minimum targets by the UK government for all public-sector works by 2016.         

The senior project engineer will be delegated the role of BIM manager throughout the design and construction process of Ysgol Glangwili however, the role of BIM manager is not defined in the ISO 19650 on this project he will be responsible for implementing the use of Revit as a software package and generating mutual filing systems. Revit producing the parametric modelling that is required on behalf of the designers and yourselves as the client. Revit also allows the project to be accurately and efficiently planned, which aids the projects seamless construction. 
After design completion is achieved all deliverables required should be scheduled in the Information delivery plan (IDP) Information delivery requirements are depicted using Level of Model Detail (LOD) alongside the Level of Information Maturity (LOI) this project being level 2, this development would be set as (LOD2) giving all stakeholders and persons involved a clear and concise acknowledgment to the standard detail that must be achieved throughout, this qualitative approach is adopted by the BIM Toolkit of UNI-CLASS 2015. 
Numerous BIM specialist professional will be consulted for advice during the information delivery plan with boundless emphasis on health and safety and designing foreseeable risk as the hierarchy of risk control and general Ideologies of risk preventions set in the construction design management regulations (CDM). All conclusions will formulate great sections of the (BEP) fulling specification for collaborative sharing and use of structured hazard and risk information for health and safety under as stated in PAS1192-6:2017 and further detailed in clause 5.3-a-6 of PAS1192-2. 
Allocation of roles and responsibly based from consultancy advice whereby a management structure must be adopted under Clause 7.2.1-a of PAS1192-2 enforced and recorded, the project information manager must impose the project BIM standards ensuring they are up kept delivering information requirements conforming to the (EIR), the lead designer communicates and demonstrates three-dimensional coordination, the task team manager key obligation is to administer documentation standards, the interface manager must liaise with the architects to negotiate space apportionment, task team information manager discards non-compliant models, drawings, components and documents that are not appropriate to the project, (CAD) Coordinator has must ensure all file formatting conforms to BIM standards.      
[bookmark: _Hlk124534312]Only the designated management team shall directly communicate with the senior project engineer who has been nominated the role of BIM manager for coordination and deliverance of the construction drawings and specification, this management team will plan and coordinate the build process form beginning to completion solving issues that arise during the construction process and accomplish the roles they have been set in assisting the senior engineer as executive BIM manager. 
[bookmark: _Hlk124536924]Clash detection detailing being a progressive forecast and reactive foresight, from inception the model will novate from design to as built evidence, as built surveys as the project develops are essential to ensure as built information mimics the (CAD) design tolerance parameters, early notification avoids stoppage time and redesign periods. Redesign comes with inherit cost implications that can be avoided.              

Please do not hesitate if information is required to further explain in additional depth the above renditions, we pride ourselves in compliance with regulations, regulatory bodies and best practices guidance. 
Kindest Regards 
Sion Griffiths
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esign Statement , with any updates in benchmarks highiighted.
vidence of completion of self assessment on design in line with the procedures set outin your design statement.
dract from draft FBC detaiing benefits and risks analysis (appendix 3 in SCIM).
ompleted AEDET review at current stage of design development.
0 models of desan roposl orkey spaces enied n Desn Sment.
jpdted s of lovant cesn udanco o befolowed (52 socion 1) and scheie of any derogatons i relaton o these.
EEAM Healhare aseessnt (ncluding et energy model nformaton 0, BRUKL)
vidence that relevant , Dementia, Health Promotion and Equality requirements has been incorporated.
vidence that Activity Data Base (ADB) is being fully utiised during e preparation of the brief and throughout the design and KEY DESIGN INFORMATION EXCHANGE
COTMIBS TNy PIocess HANDOVER AND CLOSE OUT
For capital investment schemes and projects likely to go through all procurement, the following information is required to allow the panel to N . . N
e;tahhshdmat mde developed pmposars = living |¥p mgme pmrgmse of the outline proposals at OBC stage and that the technical matters are. Information as set out in the Employers Information Requirements (EIR)
ing addressed. N "
bt Design study showing developed proposals (RIBA Stage Stage 3: Developed design, plus key elements at Stage 4: Technical STAGE: Prior to operation
design: e.. <1:200, majory of spaces <1:50, plus key elements <1:20 ).. Key drawings, (construction defails/specs need not be X : . .
submm?mdmg Geometrical models, federated models and linked data e.g. operation and maintenance manuals plus.
 Site layout showing wider context and landscape Fmpﬂsa\s relevant record survey (e.g. point clouds) all with agreed classification.
e ey rouation, consil) Non-graphical data  cleansed and mapped to AMS | CAFM systems
uilding Services Report g Layouts
o ﬂ‘;;ﬂg"“'s Information fo be provided in an electronic format:
ecialist Report and Layouts
D Visusksations of e bullingin context=inculing key approsches perspeciives rom a human eye hoight Geomeric modes: proprietary 30 BIMs with 2D PDFs cut fom the models plus federated model n an agreed format e g. Industry
onfirmation of Planning Permission and Building Regulation compliance. Foundation Class
For NPD schemes, the above information, should be partially submitted prior to preferred bidder status to allow an NDAP pre-assess- Non-graphical information to be provided in an agreed electronic format e.g. COBie as per PAS1192-4
ment. This may be used by client and bidders to assist in their selection process of the preferred bidder. Following selection, a FBC Associated record information eg. point cloud surveys.
assessment will be carried out on the preferred bidder's Final Design Study. However it is anticiated, this could simply be a confirnation
or minor adjustment of the pre-assessment report.
Information to be provided in an electronic format:
Geometric models: proprietary 3D BIMs with 2D PDFs cut from the models to the above noted levels of definton / scales. Federated
model in an agreed format e.g. Industry Foundation Class
Non-graphical information to be provided in an agreed electronic format e.g. COBie as per PAST1924
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method of working that has been set as a minimum target by the UK government for all work on public-sector
work, by 2016.

PAS 1192-2:2013
[ Figure 2 - The information delivery cycle
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The standard PAS 1192-2:2013 frameworks the processes and standards required to achieve BIM level
2and s currently set as the accepted industry standard for such a form of project delivery.
Standards such as:

jB
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PAS 1192-2:2013 also outlines the requirements for the Information Delivery Cycle (Ref. Figure 1 above). This
illustrates when information is to be exchanged and provides a high level overview of the various RIBA Work
stages employed within the standard.

4. PROJECT DELIVERY

4.1-Bid Stage BIM

BAM made a decision to use BIM through the bidding stage believing this would add value and reduce risk during
thiscritical point of the competition. Many challenges existed during the bid phase namely the inexperience ofthe
design team in such  level of BIM delivery. BAM conducted capability assessments to establish where assistance
would be required and duly formulated a training and support programme for the project. All designers engaged
and as the bid phase progressed the ability of the BAM team increased significantly. BAM has a dedicated VDC
(Virtual Design & Construction) department which managed this process.

The use of BIM during the bidding stage of the competition had many benefits all resulting in a more robust bid
submission. We have outlined some of these benefits below.

+  4.1aRapid exemplar design assessment

° The SB4 project came to market with 4 No. Exemplar design produced in a traditional
2D format. BAM generated our initial project information model immediately upon
receipt and setabout assessing the regulatory compliance of the design through this
medium.

° Issues were identified where the planning drawings were not coordinated, this was of
particular concern on all external facades and roofs, the use of BIM allowed the early
identification of these issues within the consultation process thereby reducing risk for
BAM.

° BAM was able to rapidly bring proposals before the Technical Advisory team and
adequately demonstrate the impact of various design proposals through virtual tours
ofthe model leading to a number of successful modifications to the original exemplar
design.

+  4.1bVisualisation
° BAM were able to rapidly produce high quality visualisations directly from our
Building Information Models, this generated significant reductions in costas
there was no longer a need to employ expensive third party specialists to produce this
work.
(Ref Figure2)
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