Adam Hassan
Construction Ltd
32 Gold Street, Swansea
SA1 1AA
29th April 2021
Swansea Council
10 Oystermouth Road, Swansea
SA1 3SN

Dear Sir/Madam,
BIM level 2 is a set of processes and standards outlined by the UK government that includes the full collaboration and co-ordination of information, work and documentation involved in the design, construction, and operation of a building, supported through digital technologies (The little book of BIM, 2020, pp.3). The adoption of BIM level 2 will require individual 3D BIM models, with data attached, to be brought together to create a data rich federated model with all project data, asset information and documentation electronically stored (McPartland, 2017). Most projects fail due to poor communication, insufficient resource planning and unrealistic schedules but by implementing a BIM process it will provide a unified approach for information management, predict performance, reduce environmental impact and increase the efficiency of time, cost, quality and reduce the chances of errors throughout the project (Wong et al., 2018). 
Documentation Required
Working towards BIM level 2 requires various standards, documentation and processes to be established, providing all stakeholders a clear and coordinated process. 
At the start of the project the exchange information requirements (EIR) will need to be produced by the appointing party, which will form part of the appointment and tender documents on the BIM project, and will outline what the appointing party requires from each stage in the project. The EIR will be a key document used for the rest of the process and will be where the procurement process will stem from, being the basis in which bidders will outline their pre-contract BIM execution plan (BEP). The EIR will include technical, management and commercial details such as the information requirements, level of information need, software platforms, BIM deliverables and acceptance criteria (Scottish Future Trust, n.d.; Radhakrishnan, 2020). 
From a project delivery perspective, a BIM execution plan (BEP) will be required to plan and organise the work, with a pre-contract BEP and post-contract BEP for before and after the contract has been awarded, and any amendments and further development being made to the post-contract BEP after the contract has been awarded. The BEP documents set out the methods, processes, tools and formats to be used, as well as outlining aspects such as the information delivery strategy, goals and objectives, as well as roles and responsibilities, through a responsibility matrix, so there is clarity on who is responsible for each task. The BEP will also involve identifying what information will be produced, when and whom the information is to be exchanged with and which task team is responsible for its production (Rodríguez, 2019). 
A BIM protocol should also be produced as a standardised supplementary legal document to enable the production of information models at key stages, to support collaborative working and enable common standards or working practices to be an explicit contractual requirement. The BIM protocol will put in place obligations, liabilities and limitations for the client and contracted party. Appended to the document should be a Model Production and Delivery Table, which includes references to all building information models that are required by the appointing party at each stage of the project, as well as the Information Requirements, which will detail the information management standards to be adopted for the project, both making the overall document relevant to the project (B1M, 2016).
Before work on the project can begin, each task team should create their own Task Information Delivery Plan (TIDP) based on information deliverables with dates and milestones. It is also important that capability and capacity be assessed by each task team based on the quantity of experienced personnel and access to training and software. Following the development of the TIDP’s, from each task team, they will be collated to produce a Master Information Delivery Plan (MIDP) which will be used as the primary plan that will detail the project information model (PIM), drawings, renditions, specifications, equipment and schedules (Terol, 2020).
BIM Level Two Requirements
Having a process in place for information management is a crucial part of a BIM process, where individual(s) are appointed to oversee and manage the process. 
A common language should be adopted such as Uniclass 2015, providing a unified classification system enabling electronic project data to be indexed and structured, making the data easier and quicker to search and access (Adams, 2018). Uniclass 2015, developed by the NBS, is divided into a set of tables to categorise information such as costing, CAD layering, organising documents in libraries and structuring project information (Delany, 2017).
Before work can start on the project, the right project infrastructure should be established. A Common Data Environment (CDE) will need to be established, to be used as a central repository for all project information, allowing a more streamlined process for collaborating and sharing information. A CDE will improve information management, with information being reviewed, approved and shared through the CDE, allowing all files to be in one location with a single copy of each file that is updated throughout the project. The CDE has four stages of work, which include work in progress (WIP), shared, published and archived. Work gets uploaded to the WIP container for review and approval, after approval it gets uploaded to the shared section for further development by other task teams, then the work will be authorised and published making it suitable for tender or construction, lastly it will be archived, to be kept as a record. This process of review and approval provides a quality control for the models and information being produced, reducing the chances of errors and clashes. The CDE will help the contractor and supply chain collect all the right information about what’s being built so the supply chain can add what they’re buying and installing so the contractor can build a repository of information and data that can be shared in multiple output formats. Naming conventions for containers should be adopted with the suitability meta-data updated at each stage as the project progresses (Scottish Future Trust, n.d.). 

Meeting the requirements for BIM level 2 will include establishing an information security system for project data, as outlined in PAS1192-5, to maintain the integrity of project data, secure and protect sensitive information as well as preventing the potential corruption of data. Security measures can be taken such as controlled access via usernames and passwords, monitoring activity and establishing permission access levels (Rock, 2016). 

When working on a project, the various teams and disciplines involved will likely be using different software’s and file formats from each other, so sharing and exchanging information across different platforms should be done with an open file format, such as the Industry Foundation Class (IFC). IFC is a global standard for data exchange in the construction industry and enables collaborative work (Grani, 2016).

A BIM project will have a Digital Plan of Work (DPoW), which aligns with the RIBA plan of work stages. As the project stages progress, graphical and non-graphical information builds in the CDE. The level of detail (LOD) and level of information (LOI) should be specified from the outset for each stage, with the LOI being for non-graphical data and LOD for graphical information, these together fall under the umbrella term ‘level of definition’. The LOI and LOD can be given a numerical value based on the amount of graphical or non-graphical information required at each stage in the process (Mills, 2015; BSI, 2015, pp.11-13).

Construction Operations Building Information Exchange (COBie) is a significantly beneficial tool for electronically capturing and recording important project data. The purpose of COBie is to improve how project data is captured during the design and construction stages and then is provided for the operations, maintenance and asset management purposes.  COBie is a subset of IFC and is the part of data that relates to the operation and maintenance of the asset. One of the benefits of COBie is how it aids in Computer Aided Facilities management (CAFM) and Computer Maintenance Management Systems (CMMS) for the asset, typically represented in spreadsheet format data will include aspects such as equipment lists, warranties, spare parts lists and maintenance schedules (Grani, 2016; East, 2007). COBie can also be used to capture data related to health and safety risks and can be documented in the COBie issue sheet (HSE, 2018).

When BIM is properly applied it can help CDM duty holders to meet their responsibilities. Risks can be reduced using a BIM process through planning, federated models can be used for clash detection to prevent any health and safety hazards that may occur, and collaborative reviews can reduce accidents that may occur (HSE, n.d.).
Information Models
The Product Information Model (PIM) will be developed during the design and construction phase, which will initially start with the design intent and increasing in the level of detail, eventually becoming a virtual construction model containing all objects that need to be manufactured, constructed or installed. The PIM will consist of a federated building information model, project documentation, geographical information and alphanumerical information, in line with the EIR (The CAD Room, 2017).
Once the construction stage is complete the PIM will be developed into an Asset Information Model (AIM) including any trigger events, changes to the project and any information required from the PIM will be transferred over in accordance with the processes and data set out in the EIR. This gives the client ‘one truth’ pass on information so the building can be operated and maintained in the correct way (McPartland, 2017).
At the end of the project, after archiving project data, post occupancy evaluations are conducted through a soft landings process, which takes place over three years. The structure is checked against plans and systems are fine-tuned, where lessons are captured for future projects (BSI, 2015, pp.14-15; Di Giuda, 2020).
Sincerely, 
Adam Hassan (Lead Consultant)



BIM Execution Plan (BEP)
Goals and Objectives
The goals and objectives of the project is to achieve BIM maturity level 2, with full clarity and collaboration, working to timescales, producing a federated data rich model and other appropriate deliverables whilst following the BIM process, standards and documentation laid out. Adhering to the project information requirements, EIR, meeting the acceptance criteria and producing the appropriate deliverables, will ensure BIM level 2 is met.

	Project 
	

	Client
	Swansea Council

	Project Name
	Ysgol Bae Abertawe

	Project Address
	Maritime Quarter, The Slipway Road, Swansea, SA1

	Project Number
	5010

	Project Description
	A state of the art one form entry infant school to be built for 90 pupils for the Welsh Government, under the 21st century school’s programme. The project will meet the standards of BIM maturity 2.

	Date
	1st April 2021


Project Information 


Project Team Disciplines and Roles
	Organisation
	Project Disciplines
	Role

	Swansea Council
	Client
	K

	Swansea Council
	Client Representative
	J

	Adam Hassan
	Architect
	A

	Adam Hassan
	Structural Engineer
	S

	Construction Ltd
	Facility Asset Manager
	F

	Construction Ltd
	Main Contractor
	W

	Construction Ltd
	Civil Engineer
	C

	Construction Ltd
	Mechanical Engineer
	M

	Construction Ltd
	Electrical Engineer
	E

	Construction Ltd
	Subcontractor 1
	X1

	Construction Ltd
	Landscape
	L




Common Data Environment (CDE) 
Information will be shared, reviewed and approved through the Viewpoint common data environment (CDE) which will be managed by the main contractor. Each information container will have a unique ID based on the agreed convention with an assigned suitability, revision and classification (BSI, 2018, pp.5-6). The CDE comprises of four stages:
	CDE Stage 
	

	Work in progress (WIP)
	· Where documents will be edited.

	Shared
	· Work will be reviewed and accepted by the client, allowing for authorisation for publishing.
· For the non-contractual sharing of documents.

	Published
	· For the contractual issuing of documents.

	Archive
	· Where records of anything that has been issued is stored.
· Lessons are captured for future projects.


(Scottish Future Trust, n.d.).

Information Delivery Requirements
EIR
An EIR has not been produced by the appointing party. The EIR when completed will provide key information to be used in the BEP (Rock, 2016, pp.90).

PIM Delivery Strategy 
The Project Information Model (PIM) will be collaboratively developed and maintained within the CDE, checked against the EIR, with suitability and revision codes updated at each stage in the project. The PIM will be the medium for discussions in which design team and client engagement meetings will be based on (The CAD Room, (2017). 

BIM Project Scope 
The scope of BIM deliverables and requirements.
	BIM Task Number
	BIM Task
	BIM Task Description

	0001
	Hardware and Software requirements established.
	Stakeholders to ensure hardware and software requirements are established.

	0002
	Required training provided.
	Stakeholders are to ensure training is in place to facilitate Viewpoint.

	0003
	Common data environment (CDE) established and maintained.
	Viewpoint to be established as the CDE.

	0004
	Data security system established.
	Security system to be established. 

	0005
	Common convention standard established for project information naming.
	Naming convention to be adopted in line with BE EN ISO 19650-2.

	0006
	Design Models Created.
	3D models will be created according to the SMP’s.

	0007
	Project Information Model (PIM) 
	The PIM will be the medium for discussions at design meetings and reviews.

	0008
	Drawings created from models.
	2D drawing sheets will be generated from BIM models.

	0009
	Clash detection resolutions established.
	Revizto will be used for clash detection and resolutions.

	0010
	Asset Information Model (AIM) developed from PIM.
	Design, construction + O&M information will be captured and associated with the AIM model components, hosted in the CDE and facilitating digital hand over of the asset to be used for operation of the building.

	0011
	COBie data. 
	The CDE will directly output COBie data to be used for Facilities Management (FM). 

	0012
	Project data captured.
	Lessons learned from the BIM project will be captured and shared as case studies.




Management
Roles & Responsibilities
	Role
	Responsibility

	Client
	· Establishing key decision points.
· Capturing required standards, methods & procedures.
· Reviewing information exchanges against the EIR.

	Architect
	· Confirming design deliverables.
· Co-ordinating delivery of all design information.

	Structural Engineer
	· Designing structural elements for the project.

	Consultant Task Teams
	· Delivery and management of individual models and quality of data attached.
· Producing and maintaining the federated project information model (PIM).

	Main Contractor
	· Managing project information and project delivery.

	Facilities Manager
	· Providing feedback on soft landings process.
· Managing deliverables such as COBie and the AIM.






Security Management
A security management plan will be implemented so sharing data and information is secure, as outlined in ISO 19650-5. Security considerations for sharing project information will include controlled access to information that is stored within the CDE, with the ability to provide access permissions, track, monitor and manage activity (Adams, 2019).

Approval of Information
Deliverables will be checked against spatial co-ordination, dimensional accuracy and compliance with SMP’s. The deliverable will be signed off by the responsible party and the suitability and revision codes will be updated.

Federated Model
In accordance with BIM level 2 a managed 3D environment will be created with data attached. Each data rich 3D information model, created as separate models, will be brought together into one federated model which will be a complete model of the building. The federated BIM model, using collaborative tools, can be used for clash detection, measurements, cost estimation and simulations such as fire and environmental (United BIM, 2019). 

Health and safety  
As outlined in PAS 1192-6, BIM will be used to support the obligations under the Health and Safety Executive (HSE) and Construction Design Management Regulations (CDM). Important health and safety information within the CDE will be captured using COBie and will ensure the data remains current (HSE, 2018, pp.6).

Open Standard File format
For increased interoperability the Industry Foundation Class (IFC) format will be used for the sharing and exchange of construction and facilities management data (Eynon, 2016). 



Responsibility Matrix
	Key:
R: Responsible for Undertaking Activity 
A: Accountable for Activity Completion
C: Consulted During Activity
I: Informed Following activity Completion
	
	
	
	
	
	
	
	

	

Task
	Client
	Architect
	Main Contractor
	Structural Engineer
	Mechanical Engineer
	Electrical Engineer
	LOI
	LOD

	
	
	
	
	
	
	
	
	

	Structural Framing 
	I
	C
	I
	R
	I
	I
	4
	3

	Substructure
	I
	C
	I
	R
	I
	I
	4
	3

	MEP 
	I
	C
	I
	I
	R
	R
	4
	3

	Internal Finishes
	C
	R
	C
	I
	I
	I
	4
	3

	Electrical Works
	I
	I
	I
	I
	I
	R
	4
	3

	Mechanical Works
	I
	I
	I
	I
	R
	I
	4
	3




Planning and Documentation
	Document
	Note

	Project Implementation Plan (PIP)

	Each task team shall evaluate their capability and capacity to deliver information, via assessments, in line with the appointing party’s EIR and the delivery team’s pre-contract BEP. The task team’s will consider their capability and capacity to manage and produce information based on the task team’s relevant and prior experience on previous projects, the relevant training available and the availability of IT services and hardware. The capability and capacity of the delivery team will be established by collating all the assessments together to produce a summary of the capability to produce information and its capacity to meet timescales for the delivery of information (BSI, 2018, pp.10-11).

	Task Information Delivery Plan (TIDP)
	Each task team shall prepare and maintain a Task Information Delivery Plan (TIDP), including projects information deliverables, dates, milestones and a responsibility matrix, which lists and identifies the predecessors or dependencies, level of information need and estimated production duration. Each TIDP container will be named and following the file naming standard (Radhakrishnan, 2020).

	Master Information Delivery Plan (MIDP) 
	The lead appointed party will collate the TIDP from each task team to establish the delivery team’s master information delivery plan (MIDP), which will be the primary plan used. The MIDP will include milestones, details of when the project information is to be prepared and who is responsible for producing that information, which may include models, drawings or renditions, specifications and equipment schedules (Radhakrishnan, 2020).



Standards, Methods, and Procedures (SMP) 
Volume Strategy
BIM models will be divided into volumes, where each volume represents a piece of the overall model based on the various disciplines (e.g., architectural, structural, MEP). Each volume will be assigned an owner and will be co-ordinated to reduce clashes when the model is federated (Bland, 2014). 

Units and Measurement
Models will be drawn at 1:1 scale
	Measurement Type
	Unit

	Angles
	

	Length
	 m

	Area
	

	Volume
	



Spatial Location 
A common co-ordinates system will be used for geometric models so all the party’s involved are drawing in the right space in the 3D environment. The co-ordinates system is as follows:
	Northings
	Eastings

	192364.7
	265976.9





Site Location Plan
[image: ]






File Naming Conventions 
Each information container in the CDE will have a unique ID that follows an agreed upon convention, as outlined in BS EN ISO 19650-2.

	Project
	Originator
	Zone
	Level
	Type
	Discipline
	Number
	Suitability



Field codes will use capital and lower-case letters between A-Z and numbers between 0-9.

Object Naming 
Objects will be named in accordance with BS 8541-1.
	Source (Manufacturer)
	Type
(Object)
	Subtype/Product



Example: “NBL_LightFixture_CeilingPendant” 

Classification System
Uniclass 2015 tables will be used to aid in structuring project information, making data easier to be located.
IT Solutions
Data Generated
	Data Type
	Model Generation

	Graphical Models
	Native Revit Models & Federated ifc models.

	Non-Graphical Data
	Federated COBie.

	Documentation
	Site plans, floor plans, Elevations, Schedules.



Software Use and Versions
	BIM Use 
	User
	Software
	Version

	Design of Structural Model
	Structural Engineer
	REVIT
	2021

	Design of Architectural Model
	Architect
	REVIT
	2021


Information Exchange/Collaboration
All CAD software must be capable of exporting to ifc format.
	Purpose
	Software
	Means 
	Exchange Format

	3D Modelling
	REVIT
	Via CDE
	rvt. & ifc.

	2D & 3D Geometric Sheets
	PDF’S
	Via CDE
	pdf.

	Model Federation
	REVIZTO
	Via CDE
	ifc.



Collaboration
The project team will collaborate using Revizto, in conjunction with Revit, by federating all intelligent BIM data into one centralized location, syncing all the teams together. 
Revizto can be used from the office or on site as project data can be viewed on a computer, tablet or mobile device, so both issues being raised, and project changes made are more seamless. 

Clash Detection
Designers will co-ordinate models at the early design stage to reduce the chances of clashes. Individual discipline models will be brought together using Revizto to check for any overlaps or errors with MEP and HVAC systems. Revizto will be used to track project issues in real time allowing teams to detect and easily communicate any issues or clashes with the model or data associated by adding comments on errors, assigning accountability and then tracking the changes made (Akponeware et al, 2017; United BIM, 2019). 

2D/3D Modelling Software
Geometric 3D data rich models will be developed using Revit and 2D sheet plans will be generated from these. Sheets will be directly created within the model and exported as PDF files to be uploaded in the shared section of the CDE to be reviewed. The title block at the bottom of the sheet complies with the convention in BS EN ISO 19650-2. 




Sheet Template:
[image: A picture containing text

Description automatically generated]

Asset/Computer Aided Facility Management (CAFM) & Quality Assurance

Asset Information Model (AIM)
The AIM will be used for the operational phase of the asset and will capture all data associated including models and documents, to be handed over at the end of the project ad used by the facility management team in the operational phase of the asset (McPartland, 2017; BSI, 2020, pp.7).

COBie
Using COBie facility management data such as warranties and spare parts lists will be delivered to the client in the form of a spreadsheet for non-graphical data and is directly related to the components that make up the project. The information in the COBie spreadsheet will be an output of Viewpoint and mostly automated and generated from the BIM models (Fontana, 2016).


Soft Landings and Quality Assurance
The handover stage will be a soft landings process, over three years, with Post Occupancy Evaluations (POE) and professional aftercare to the facility operating team for a period of time so the transition for the client and occupiers is smooth and any fine-tuning and de-bugging systems will be carried out. The aftercare team will meet with the facilities management (FM) team and end user stakeholders to resolve any initial issues by developing an action and communication plan (BSI, 2015, pp.14-15; BSI, 2015, pp.63).

POE Evaluations will include:
	Evaluation Type
	

	Manual surveys
	· To check and compare the as built drawings with what has been built.

	Digital surveys
	· Drones will be used for photogrammetry checks 
· Drones will be used to evaluate manually hard to reach parts of the building.

	Thermal Survey
	· Thermal imaging cameras will be used to check for heat loss and gaps where heat is escaping from the building.


(Safe site facilities, (n.d.); Ozturk et al., 2012)
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