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Kelene Frederick,
Frederick’s Engineering and Design Consultants Ltd.
Egmont Street, Carmarthen,
Wales, United Kingdom, SAR8 7DE.
+44 7837 364827

January 13th, 2023.

Mr Grump E. Moon
President of Carmarthenshire Country Council,
Beaumont Street, Carmarthen,
Wales, United Kingdom, SAR9 7ED. 

Dear Mr Grump, 
This letter aims to provide an explanation of Building Information Modelling (BIM) maturity as well as how the information will be organised, shared, and managed using global standards and a BIM execution plan (BEP).	At FEDCO we intend to provide you the client with information on this matter proving our competency for further collaboration with the ‘State of the art’ infant school project in Carmarthen.  
In the construction industry, building information modelling is already well known. BIM is a cooperative system that aids experts in the industry in the design, delivery, and maintenance of assets throughout their entire existence. BIM, a system for outlining a building facility's characteristics, makes it easier for stakeholders to share knowledge from conception to demolition. As stated by Building Smart, (2022) the BIM Maturity Measurement tool is a Spreadsheet tool created to assess your BIM knowledge and provide BIM Level 2 guidance. It is a tool that measures how much and how successfully BIM has been used in a project, regardless of the discipline. Additionally, it will suggest potential areas for development. In a building project, shared collaboration occurs at many levels. Meaning, the degree of cooperation between the various shareholders expands as they move through the stages. In total there are four different BIM maturity levels. United BIM, (2019) explains each level as the following: 




1. Level 0 BIM 

	 It is the easiest phase in the process of generating information. Realistically speaking, it requires no level of collaboration. In essence, Level 0 is the use of Computer software to make drawings and created elements using computer-aided design (or CAD) tools.

2. Level 1 BIM	
	
Utilizing both 3D CAD and 2D drawing is part of Level 1 BIM. While 2D CAD is utilised to create product information and legal approval papers, 3D CAD is used for concept works. The contractor usually manages the common data environment (CDE) to share data electronically at this level. This information can be retrieved from BSI, (2019), under CAD standards (BS 1192:2007) or ISO 19650. 
3. Level 2 BIM 

The UK government mandates Level 2 BIM for projects involving the public sector. This level encourages teamwork by providing each stakeholder with a customised 3D CAD model. The distinguishing feature of this level is collaborative working, and Level 2 calls for efficient project-related information flow and flawless coordination between all systems and stakeholders. 
4. Level 3 BIM

Level 3 also known as full integration suggests using an integrated approach based on open standards, such as Industry Foundation Classes (IFC), in which all the project data is kept on a single server. Though progress at this level is being made, many businesses in the UK are still considering moving from Level 2 to Level 3. 
According to Torfaen County Borough Council, (2021) The Welsh Government, the Welsh Local Government Association, and councils have come together to create the 21st Century Schools programme as part of the One Wales commitment. It is a sizable, long-term, and strategic capital investment programme to develop a Welsh school system fit for the twenty-first century. To encourage collaboration in the joint venture with the Welsh Government to complete the infant school, level 2 BIM deems as most suitable for the task ahead. Each party utilises a personal 3D CAD model, and information is shared using a standard file format. Such technology enables businesses to establish a shared BIM Model by fusing their model with other data.

Every new construction development project needs a BIM Execution Plan. When working on a project where collaboration is crucial, it becomes much more important. It guarantees that reliable information is available at all times and all touchpoints. Siresiya, (2022) states that facilitating the management of information in a BIM project is the goal of creating a BIM Execution Plan (BEP). It may be characterised as the strategy 

created to expedite how a project's "Information Modelling" component will be conducted. It is defined in BS EN ISO 19650 as a plan created by the suppliers to outline how the information modelling parts of a project will be carried out according to BSI, (2019).  To attain BIM Compliance, some requirements must be met before construction, during the design to the construction phase, and at handover. These conditions are described below by CAD Room, (2017): 
Pre- Construction Stage
To meet BIM level 2 requirements, we should start by responding to the Exchange Information Requirements (EIR). You must create a BIM Execution Plan (BEP), a Master Information Delivery Plan, and a Task Information Delivery Plan to complete this effectively. Furthermore, these plans will give you a breakdown of the project's goals, the work schedule you must adhere to, and everyone's duty at each step of the project.
The Design to Construct Stage
Utilize Common Data Environment since you'll need to be able to handle, store, and communicate complicated information to achieve BIM Compliance (CDE). Everyone working on the project can store and manage all of the project-related data in this shared workspace. Use a single classification system that makes use of a common language since everyone needs to know where data is stored and where to retrieve it. Building Operations Building Information Exchange is typically represented as a central spreadsheet where non-graphical data can be stored, shared, and updated throughout a construction project. A standard known as PAS 1192-5 is also part of BIM Level 2, and it addresses all security issues for privately sharing project data. Please note BSI, (2019) states that PAS 1192-5:2015 was replaced by BS EN ISO 19650-5:2020. 
The Hand Over 
FEDCO must be able to provide you the customer with the necessary project data, including an Asset Information Model that has been established through each stage of the information delivery process, after any construction project. This needs to contain all the details required for building management and maintenance staff to carry out their duties more effectively. 
Standardization under the BS EN ISO 19650 series is also referred to as the ISO 19650 series. The ISO 19650 standards are a component of a landscape, or ecosystem, of regional, global, and national standards that support technological approaches and information management procedures. These standards set out a clear path to share, coordinate and manage information throughout a project. 
Best regards Kelene Frederick,
FEDCO.
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1. Level of Information need
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Figure 1. Showing image of the RIBA Plan of works taken from RIBA, (2019). 



BSI, (2019) defines the level of information need as a non-graphical strategy for defining the level of detail (graphical data-) in information to support a particular objective. To prevent information losses due to overproduction, this should be understood as the minimum granularity. This method can be used to identify the level of information need throughout the RIBA stages of the project. According to Carnwell, (2016), it is important to note that the term level of definition (LOD) essentially describes the level of graphical and non-graphical detail that is offered at various stages of a project.
Bahar, (2020) identifies each stage as the following: 
· Strategic Definition (0)
· Preparation and Briefing (1)
· Concept Design (2)
· Spatial Coordination (3) 
· Technical Design (4)
· Manufacturing and Construction (5)
· Hand over (6) 
·  In use (7)

2. Methodology to specify the Level of Information Need 
The LOD (Level of Model Detail) value describes how much graphical detail is there in an item concerning the stages of a digital plan of work. Rossiter, (2016) explains both level of model detail and the level of information detail as the following: 
· Briefing- (LOD1)
· Initially concept -(LOD2)
· Objects progress to generic representations, for example producing a drawing -(LOD3)
· Further development to fit the geometry of the required element or product- (LOD4)
· Developed to include supporting detail for building and installation (LOD5).
· Objects begin with an overview description-(LOI2)
· Incorporating performance requirements (LOI3)
· Information on the specified element or product, for example, the placement of furniture- (LOI4) 
· Information on any connected products- (LOI5) 
· Eventually installation and maintenance information, for example, electrical information- (LOI6) 
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Figure 2. Showing model detail increasing over time taken from Rossiter, (2016)
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Figure 3. Showing model information increasing over time taken from Rossiter, (2016)
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Figure 4. Showing the level of detail that comprises LOMD, taken from Rossiter, (2016)
According to Carnwell, (2016), it is important to note that the term level of definition (LOD) essentially describes the level of graphical and non-graphical detail that is offered at various stages of a project.

The Construction Information Service, (2020) will aid us in understanding the levels of information need along with examples. The following helpful prerequisites must be taken into account to specify the level of information need and how the information will be delivered: 
· [bookmark: _Hlk124051218]The reason for the use of the information to be delivered. The amount of information needed should be applied to the tasks for which it has been needed. According to BSI, (2019), EN ISO 19650-1:2018 5.2, 5.3, 5.4 and EN ISO 19650-2:2018, 5.1.2, the purposes can be deduced from administrative information requirements.
· Information delivery milestones 
· Stakeholders who will request and deliver the information. 
· Objects in breakdown structures. 
This type of Information can be utilized within stages 0-1 of the RIBA plan of works where preparation has begun.
The level of information required should be stated using several concepts, including geometrical information, alphanumerical information, and documentation, following this standard. (CIS, 2020) states that the following independent features need to be stated to specify the geometrical information of an object or set of objects:
· Detail

The complexity of the object geometry concerning the real-world object is described by detail as a component of geometrical information. Depending on the desired function and/or information delivery milestones, a project's door detail may vary. A simplified box that represents the door panel can be used for asset management during operation (B) or in early design to depict the door as a hole in the wall to facilitate structural analysis (A). The various components are added in greater detail, including the threshold and casing for collision detection (C) or even the door handle and glazing for visibility (D). This information will be needed throughout stages 2 and 4 of the RIBA plans of works when it comes to design. 
[image: ]
Figure 5. Shows the detail of a door at different stages, taken from CIS, (2020). 


· Dimensionality

Dimensionality can be one or more of the following: zero-dimensional (location point), one-dimensional (line, curved, route), two-dimensional (surface), or three-dimensional (e.g., body, volume). A bed's dimensions can be (2D) for furniture planning and (3D) for accessibility analysis at the same information delivery milestone.
[image: ]
Figure 6. Shows a bed in 2D (A) and 3D (B) at the same information delivery milestone for various purposes taken from, CIS, (2020). 
· Location

Location refers to an object's placement and orientation. Location can be relative to another item or absolute, measured against a reference point. For example, the position and orientation of an item in a reference system based on grids, or reference points can be used to represent its exact location (e.g. point in a coordinate reference system). When it comes to location this information will be needed during stages 0-4 of the RIBA plan of works.
·  Appearance 

More shading properties, such as diffuse colouration, transparency, reflectance, and emissivity, can be present in more nuanced appearances, which are a better representation of the visual feature of the real-world item. For a door, the presentation can vary depending on the intended use. For example, no appearance is needed for collision detection (A), a thematic colour can be used for functional analysis (B), and the colour can be used to identify the various materials used in the door's components for building permits (C), and a lifelike look can be used for rendering purposes (D). When it comes to appearance, this information will be required in phases 2 and 4 of the RIBA plans of works.
[image: ]
Figure 7. Shows examples of several door appearances: No colour (A), one colour (B), component colour (C), and textures (D), taken from CIS, (2020). 

· Parametric Behaviour 

When an object is designed with parametric behaviour, its shape, location, and orientation can be completely or partially reconfigured depending on other information related to the object or the context in which it is situated. The parametric behaviour of the same form (A) enables a variety of adjustments. You can relocate a single vertex in explicit geometry (B), apply a different extrusion profile in constructive solid geometry (C), and alter the values of the P1, P2, and P3 parameters in parametric geometry (D). This information is typically needed in stage 4 of the RIBA plan of work.
[image: ]
Figure 8. Showing examples of various parametric behaviours, taken from CIS, (2020). 



Alphanumerical information
The identification and information content for an item or set of objects should be provided to specify the alphanumerical information according to CIS, (2020). An object is positioned within a breakdown structure using identification. For example, a name, categorization, referencing, index, or numbering system. The creation of the properties used in data templates follows EN ISO 23386.
All necessary attributes are listed in the information material. For easier handling of the alphanumerical data, properties can be grouped. An example is initial plans for structures that could include alphanumeric information showing just the presence of items designated as exterior walls and information content providing the type, classification, and an attribute indicating if the object is load-bearing. This information will be needed throughout all stages of the RIBA Plan of works because all data need to be identified accurately, whether it may be with appropriate naming conventions or cauterization of documents. 
Documentation
A list of necessary papers should be established for each item or group of objects that need documentation to support choices, procedures, approvals, and the verification of information deliverables. A few examples are listed below:
· Reports (such as geotechnical findings, existing building conditions, and estimates), 
· Requirements
· Photographs  
· Hand-Drawn Sketches (such as preliminary sketches)
· Manuals (such as user manuals)  
This level of information will be utilized at all stages of the project for documents are need for preparation, concept design, reports, manufacturing, construction and handing over.
[image: ]
Figure. 9 Shows a summary of the relationship between the level of information need, taken from CIS, (2020). 


With this information you the client will be able to identify what to include in the EIR (Exchange Information Requirements) Below is an example of a method to specify the level of information need provided by CIS, (2020): 
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Figure. 10 taken from CIS, (2020).
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Figure. 11, taken from CIS, (2020).
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Figure. 12, taken from CIS, (2020).
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Figure. 13, taken from, CIS, (2020). 

3. Examples of Level of Information Need in the Industry
The requirement is to provide relevant outputs at the appropriate level of visual complexity, dimensional accuracy, geolocation, or consistent naming and classification rather than just a progressive evolution of geometrical complexity. Examples of such uses include geographic coordination, collision detection, or rendering reasons. The amount and kind of information needed and produced at each stage will fluctuate depending on the requirements for each system or deliverable. According to Swaddle, (2022), the BIM Protocol BS EN ISO 19650-1 and BS EN ISO 19650-2 documents also state that the Toolkit bandings were assigned single-digit numbers from 2–5 for ease of communication. These offer a simple approach to specify the volume of data that the accountable team or organisation is required to supply at each work stage. Swaddle, (2022) gives an example of how level of information need is used in the industry in the table below: 
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Figure. 14 Showing the LOD bandings taken from, Swaddle, (2022) 

Mordue, (2015) provides another example of how information level of need is used within the industry non-graphically. An example of the level of information need for a partition system can be found below:
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Figure. 15 Showing an example of the non-graphical information needed for a partition wall, taken from Mordue, (2015) 

 4. Conclusion
	This document serves the purpose of you the client to understand what exactly to place within the employer’s information requirements. In simple terms, this is the information that the employer will need for the development of the project and the operation of the finished constructed asset is defined by the employer's information needs (EIR), which come from both the employer's existing staff and suppliers. Calco, (2021) further defines the EIR as a document that gives detailed guidelines on how to complete the project. The EIR gives construction teams and bidders a clear image of the models that are necessary and what each model will be used for throughout the project. Some examples of documents that are included in the EIR are levels of detail, required training documents, a list of the project's security and integrity needs and coordination. However, the magnitude of the project as well as the knowledge and requirements of the employer will determine the precise nature of the employer's information requirements.
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