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Project Overview

This project involved the conversion of an existing warehouse 
and office building into a mission critical Tier 3 Data Centre for a  
leading provider of carrier-neutral data centres.  Kirby was  
appointed as lead design and build MEP contractor on the project.  
The project involved both base-build elements of the facility itself 
and the fitout of the first of three phases with an IT capacity of 6MW.  
Our work scope included the design, coordination, installation,  
testing and commissioning of all mechanical and electrical systems.

Earlier this year, we were awarded the ‘BIM Initiative of the Year’ 
award at the Irish Building & Design Awards for this particular 
project.
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1. Innovative Use of BIM

The project itself came with a number of challenges, namely; a 
very challenging time schedule and site restrictions in the form of  
overhead grid lines. To overcome these challenges and the  
complexities of the project, whilst ensuring the delivery of a 
high-quality, efficient and resilient data centre for the client, Kirby 
utilised the expertise of its in-house BIM team.

The BIM team was deployed at a very early stage in the project  
lifecycle to drive and influence efficiency throughout the design and 
build process. The process began with Kirby scanning the existing 
conditions on site. A 3D point cloud scanner was utilised to take 3D 
images of the site. This allowed for the project team to accurately 
produce a base model with which to work from. 

Kirby’s BIM team engaged with both the design team and the  
client at the earliest opportunity allowing for a full collaborative  
process. The client’s Facility Management team was given full  
visibility on the latest model as it was being developed. Kirby took the 
P&IDs and developed all of the MEP services in 3D utilising Autodesk  
Revit. The team was located on site and used both the  
architectural model and the point cloud scan as the base model 
for all MEP development. As all files from all trades were stored  
centrally, Kirby had visibility on any architectural or structural 
changes that were made within the federated model. A live link 
of the model was issued to the client and the design team which  
allowed them to comment and collaborate as the services were  
being developed. To ensure that Kirby conducted a detailed  
constructible co-ordination of the MEP services, the BIM team 
were integrated in to the project team. Site supervisors and project  
engineers were present at the preconstruction stage allowing for 
a full construction model to be developed. This also provided early 
engagement within the Kirby project team as well as engaging with 
the design team and the client.

Kirby took the lead role as model coordinator on the project,  
implementing a central federated model to allow the client and all 
trades to collaborate effectively throughout the project timeline.  
The model was hosted by us and controlled by a Vault server which 
enabled us to track and manage all files within the model. Every day 
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1. Innovative Use of BIM continued

an updated federated model was issued by us, with each  
stakeholder having live access to the model. This federated  
model was developed at the design stage and progressed through to  
project completion.

Kirby ensured that a full LOD 500 model was delivered to the client 
allowing for facility management. Kirby was responsible for holding 
weekly design and coordination meetings in which the federated 
model was used for clash detection and as a visual aid. This allowed 
for the client and all trades to collaborate fully throughout the  
project lifecycle.

Due to site constraints, we prefabricated 1,400m of pipework  
offsite using isometrics produced from the model. This pipework 
was shipped to site ‘just in time’ and bolted together, thereby  
minimising the need for on-site welding which in turn reduced 
costs significantly, saved time and facilitated the site constraints. All  
electrical containment and supports were prefabricated. The  
accuracy of the model and the need for clash-free installation 
was critical to the overall project’s success, given the accelerated  
timelines for completion and the limited utilities space within the 
building itself. All fabrication and installation teams had a live link 
via tablets to all drawings and the federated model. This allowed for 
real-time information between the design team and the site teams. 

The final installation was verified by the use of a 3D point cloud 
scanner and the coordinates system via totalstation. This helped to 
negate any site inaccuracies allowing for the prefabricated systems 
to be installed without rework.

Through the use of BIM and efficient use of prefabrication, the  
mechanical and electrical construction phase of the project was 
completed in less than 20 weeks.  
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2. Collaboration, Communication and 
     Interoperability

As lead model co-ordinators, it was vital that Kirby provided a  
platform for collaboration and communication. Kirby needed to  
coordinate all files associated with the entire project and allow for 
full collaboration of all disciplines located in a number of different 
geographies. To allow for successful collaboration Kirby utilised our 
BIM capability with a number of key elements.

Central Repository Storage
As model co-ordinators, Kirby controlled and monitored all  
project files with regards to coordination and construction. These 
files were stored within a central project repository where each  
stakeholder had their own access and permissions for edits.  
Autodesk Vault was used to control the central repository with regard  
to security, access and file sharing. The Vault environment  
functions as a client server application with the central database 
and Autodesk Data Management Server applications installed on 
a Windows-based server with client access granted via various  
clients. Autodesk Vault is a file versioning system that “records” the  
progression of all edits a file has undergone.  Other information 
about the files include version history, uses (composed of a list of 
children), “Where Used” (a list of all parents) as well as a light weight 
viewable in the form of the Autodesk Design Web Format (DWF) file 
which is automatically published upon check-in. 

When users show intent to edit a file, the file is checked-out and 
edits are made. When the user is satisfied with the changes the 
file checked-in and new file version, containing the new changes, 
is then available to other users in the workgroup. In-process file  
changes (file saves) are hidden from other users until the chang-
es are checked-in. As files are edited, renamed and moved in the 
folder structure the Vault database automatically updates any file  
references in related files.

The process began with the architect producing a Revit model file 
which was loaded into vault. All edits were monitored by Kirby in 
real time through the vault server. This file was remotely edited by 
the architect within their own environment. Once the architectural 
file was checked in the file was then published to Navisworks in an 
Nwf formatted.
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2. Collaboration, Communication and 
     Interoperability

This then became the base file for the Navisworks federated  
model. This federated model was published through Vault each 
day with all the latest edits issued. As the architectural file was the 
base file, all other files used the shared coordinates from this file as  
reference for coordination. The Revit file could also be linked directly  
into other Revit files through vault for co-ordination purposes (could 
not be edited by others).

Where software other than Revit was used, the files issued were 
also issued on vault in Dwg, Dwf and Nwf file types. As the original 
authoring tool file type was loaded on vault all other file types were 
linked for the purpose of interoperability.  All other stakeholders 
including structural, Mechanical, electrical and fit out followed the 
same process with their files.

Kirby utilised the method of clash avoidance rather than clash 
detection. As each file was linked to a central model each service 
was co-ordinated in real time, clash detecting before each file was 
checked in. This drastically reduced the number of clashes as each 
service was audited by Kirby before the federated model being  
published each morning. Any hard clashes detected were raised at 
a weekly co-ordination meeting and resolved.

Each file submitted was given a lifecycle by Kirby. These lifecycles 
included, WIP (Work in Progress), IFR (Issued for Review), IFC (Issued 
for construction), Redlining and Record. These life cyclyes allowed 
all other trades know at what stage each file or model was at. Once 
a model was issued IFC the Fabrication and Installation drawings 
were loaded to vault directly from the 3D model files. All 2D files 
were controlled in the same way as the 3D files described.

Live Link For Real-Time Collaboration
All stakeholders had a visual access to every file, however only 
the file author could perform edits. The live federated Navisworks  
model contained all clash detected files and was issued to view to 
all stakeholders each morning. A live web link was issued to the  
client, trades and the fabrication workshop which allowed for access  
outside of the project network. 
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2. Collaboration, Communication and 
     Interoperability

The client and design team reviewed the design model weekly, 
which allowed for early engagement and full collaboration. This also 
allowed for all information to be reviewed remotely reducing the 
need for onsite visits and meetings.

Due to space limitations on site 100% of the Chilled water pipework 
was fabricated off-site from detailed isometric drawings derived  
directly from the model. These drawings were loaded onto vault 
and a direct link issued to the fabrication workshop. This allowed 
for the fabrication team to have real time access to the latest  
information. Any changes made were captured on vault, automatically  
superseded and only the latest ISO visible to the fabrication team.

A link to Vault was also issued to the site install team. All  
installation drawings were issued in DWF and PDF. Each site  
supervisor had access to all drawings and the model by using  
tablets and having a viewing station on site. All trades were linked 
to Vault by a Kirby WiFi network which allowed for real time  
information to the latest files. This reduced the risk of using out of 
date drawings or models while also allowing the team to remain on 
site. Vault also allowed for real time access to all documentation 
for the site team including Specifications, Drawings registers and 
approved submittals.  

Kirby conducted weekly co-ordination meetings. A live feed was  
issued to all stakeholders who could see the model as it was  
being reviewed. This reduced the need for travel to site or for all  
stakeholders to be in the same room. This meeting addressed the 
following: 
• Clash resolution with live decision making
• Maintenance strategies could be developed with live accurate  

information
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3. Education, Training and use of
International Standards

Education and training played a key role in the successful  
delivery of this project.  To ensure that all standards were met and  
implemented, Kirby developed a BIM Execution Plan (BEP) which  
integrated PASS 1192 and ISO. 

The BEP details Kirby’s BIM procedures which outline how BIM is 
implemented within the organisation. It firstly describes Kirby’s  
understanding of what BIM is and how it can add value to the project 
that it is being utilised on. It clearly identifies the key components of 
BIM and details how these components are combined to produce a 
successful BIM workflow. It also highlights all relevant information 
that is required to successfully deliver a project utilising BIM and  
details all hardware and software that is used. The roles and  
responsibilities of the BIM department are clearly defined along 
with all of Kirby’s BIM and CAD standards which are based on 
international standards. The BEP aims to promote information sharing 
and collaboration by  using BIM as a Lean tool on all projects.

As model co-ordinators on the project Kirby provided training to all 
trades with regards to BIM. The Kirby BEP describes what BIM is 
and how it should utilised and this formed the basis for training. 
At the beginning of the project Kirby provided weekly training to 
trades, Kirby site team and the client. This training incorporated the  
following:
• What is BIM and why it should be used
• BIM Benefits and limitations
• Federated models and their dependant files
• Vault and centralised information access
• Model navigation and measuring
• O&M manual, Redlining and Model Handover

As the project progressed, the training programme was developed 
and tweaked to reflect the current needs of the stakeholders. Upon 
project completion, Kirby delivered a full LOD 500 model to the 
client which facilitated in-house facility management. Prior to the 
handover of the model, we provided training on the model for the 
client which equipped them with the know-how to implement plant 
replacement strategies and improved operation and maintenance 
processes.
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5. Risk Management

BIM was key to the successful delivery of this project.  It played an 
integral role in construction scheduling, cost estimation, clash de-
tection and safety management. The accuracy of the model and the 
need for clash-free installation was critical to the overall success of 
the project especially given the accelerated timelines for completion 
and the limited utilities space within the building itself.  All fabrica-
tion and installation teams had a live link, via tablets, to all drawings 
and the federated model.  This allowed for real-time information 
between the design team and the site teams.

Kirby’s BIM team ensured that each system was being detailed clash-
free.  As detailed in Kirby’s BIM Execution Plan (BEP), each MEP file 
was linked to all other files to allow for full clash avoidance.  Each 
file was clash detected on a regular basis in order to reduce the 
total number of clashes within the federated model.  If a clash was 
detected, it was rectified immediately by the BIM team.  If, however 
the clash was unavoidable due to another trade, it was raised imme-
diately with that particular trade and a solution developed between 
the detailers.

Kirby utilised the method of clash avoidance rather than clash 
detection. As each file was linked to a central model each service 
was co-ordinated in real time, clash detecting before each file was 
checked in. This drastically reduced the number of clashes as each 
service was audited by Kirby before the federated model being pub-
lished each morning. Any hard clashes detected were raised at a 
weekly co-ordination meeting and resolved.

Once the services had been coordinated within the model and signed 
off, Kirby produced 420 isometrics which were issued to the fabri-
cation shop. This allowed for 1,400m of chilled water pipework to 
be fabricated offsite at preconstruction stage. All electrical brackets 
and containment were also prefabricated. Each fabricated system 
contained a bill of materials taken directly from the model. This en-
abled the team to quantify the systems being installed and allowed 
for early procurement of long lead items. This also allowed Kirby to 
keep an accurate cost control of the installation. As each system was 
complete, the quality team checked the fabricated system against 
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5. Risk Management continued

the model to ensure accuracy. The materials were then matched to 
the Bill of Materials from the model and once signed off, the system 
was tagged and delivered to site “just in time”.

The construction programme was integrated within the model to 
allow for the sequencing of the installation to be planned. This re-
duced the risk of fabricated systems being installed which would 
hinder other trades. This also gave a visual aid to help the project 
team plan works in a safe manner by reducing congestion of people 
on site and plan install works within areas of risk.  This gave a good 
visual guide to the project team and the client with respect to instal-
lation programme and progress.

As the construction phase progressed, Kirby conducted a number 
of point cloud scans which were overlaid on the federated model to 
ensure the accuracy of the model so that all prefabricated systems 
could be installed with limited rework. This also ensured that Kirby 
were installed as per the agreed tolerance. Kirby’s site team utilised 
tablets to redline drawings of the install and issued back directly to 
the BIM team through Vault. 

The BIM team then redlined the model to suit any site changes en-
suring that a full LOD 500 model was issued to the client. 
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6. Key Project Outcomes

Our use of BIM had a significantly positive impact on key project 
drivers such as schedule, Q-EHS, budget and building lifecycle costs.

Schedule
• BIM enabled the client and the contactor to engage early on the 

project. This allowed for critical design issues to be identified 
and resolved as early as possible.

• A live central model allowed all stakeholders to review real time 
information remotely  

• The model was updated daily with real-time information which 
the client, site team and other trades could access remotely via 
tablets.  

• The interactive nature of the model reduced the number of  
onsite visits and meetings which led to greater efficiency as the 
site team could spend more time working on the project

• All trades worked within a collaborative environment early in the 
project. This reduced any onsite delays as all parties had agreed 
scope before construction commenced

• Prefabrication allowed for an M&E system to be delivered to site 
on the day access was granted. This reduced delays as Kirby did 
not have to wait for the building to be completed before fabrica-
tion could begin

• The mechanical pipework was installed to an efficiency of 120%
• Through the use of BIM and efficient use of prefabrication, the 

mechanical and electrical construction phase of the project was 
completed in less than 20 weeks

• The accuracy of the model and the delivery of clash-free  
installations were critical to the overall project’s success  
especially given the accelerated timelines for project completion 
and the site restrictions

• A daily clash-free model was managed and issued by Kirby

Cost saving
• Kirby identified constructability issues during the  

preconstruction phase which saved time and money. Identifying 
these issues prior to construction led to a 3.75% saving of total 
man hours

• Reduced numbers on site due to prefabricating which resulted in 
significant cost reductions
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6. Key Project Outcomes continued

• Off-site fabrication had a positive impact on the project schedule 
and budget with a 5% saving on total man hours

• Reduced rework on site due to prefabrication and link to live 
data on site. Clash detection complete prefabrication

• Site workshops and material storage were not needed due to 
prefabrication

• Welding was greatly reduced onsite 
• Reduced amount of paper drawings on site by using digital  

technology including tablets and screens on site

Q-EHS
• Numbers reduced on site which resulted in a safe working  

environment
• All heavy pipework completed within a controlled, safe  

environment
• All quality checks and testing completed offsite in a controlled 

environment
• Visualisation within the model allowed for safe work planning on 

site
• The use of digital tools on site such as tablets reduced the amount 

of paper drawings

Facility Management
• Upon completion a LOD 500 model was handed over to the  

client allowing for easier plant replacement strategies and better 
operation and maintenance processes

• The model was created with a high level of detail – all plant, 
valves sockets, lights and containment were accurately  
represented on the model. As well as this, all equipment and  
services were tagged as per the O&M

• The BIM team produced an animation of the data centre build 
sequence for the client

Other Outcomes
• Kirby hosted weekly coordination meetings where all disciplines 

collaborated to produce a clash-free environment
• A redline tracker was produced to control the delivery of  

drawings
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6. Key Project Outcomes continued

• The architect, structural engineer and principal contractor had 
never used BIM before. To ensure project success, Kirby assisted 
all parties with BIM, provided training and ensured the 3D model 
was produced to the required level

• The team produced 420 ISOs for the pipe fabrication which 
helped to reduce onsite welding and fabrication

• The BIM team produced 191 installation drawings with all  
dimensions, coordinates and instructions included for the site 
team to install all MEP services efficiently and accurately

• Builders’ work schedules and drawings were produced and 
tracked by the BIM team
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7. Key Learnings

• It is vital that the BIM team and the construction team work as 
part of an integrated project team. It is also essential that the 
BIM team are not seen as an external function to the project. 

• The team need to develop their skills with regards to MEP  
installations and providing detailed constructible fabrication and 
installation drawings.  

• Since this particular project, Kirby has implemented the  
following on all projects:
• The BIM team are located on site with the site supervisors  
 and the project engineers
• Each member of the BIM team spends at least one hour a  
 day on site during the construction phase providing a link   
 between the BIM team and site
• Each BIM lead spends one day a week with the site  
 supervisor in order for the BIM team to understand the  
 construction needs of the team.

• Approved technical submittals are essential for correct model 
coordination. 

• As the BIM team details the services within the federated  
model, it is vital that all plant, instruments, containment and 
brackets are detailed to the exact piece of equipment being  
installed. This includes all sizes, POCs, access zones and doors, 
actuators and support details. This will allow Kirby to model to 
LOD 400. 

• Kirby has implemented the following on all projects:
• Technical submittal tracker to be monitored within the  
 central repository
• Place holders to be tagged within the federated model to  
 illustrate lack of detailed information
• Fabrication drawings be issued only when all relevant  
 information is entered into the model
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7. Key Learnings

• BIM knowledge is lacking with some installation crews. Some site 
team members may have not used BIM before and may not be 
aware of its advantages and limitations. 

• Kirby’s BIM department need to help site members with BIM 
training and education

• Kirby’s BIM department has issued a company BIM Execution  
Plan (BEP)

• This BEP can be used by any member of the organisation as a 
tool to aid them with regards to BIM and its execution within the 
organisation

• The BIM Manager provides training at the beginning of each 
project and throughout the project lifecycle as necessary

• The BIM Manager provides training to each department within 
the organisation

• The BEP has been issued within the company intranet for  
reference
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APPENDIX A - Project Photos
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Kirby Group Engineering,
White Swan Business Park,

South Circular Road,
Dublin,

D08 VX59
Ireland.

T: +353 (0)1 454 0411
www.kirbygroup.com
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