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Using BIM 360 As an Educational Platform and Feedback Tool to

Facilitate and Enhance Multidisciplinary Team Collaboration and BIM
Education and Assessment

Kevin Furlong
Technological University Dublin

Emma Hayes
Technological University Dublin & Digital Built Consultants Ltd.

Learning Objectives

e Discover the educational use of BIM 360

e Learn about collaborative BIM education

e Learn about the management of BIM educational programs
e Discover lessons learned in BIM education

Description

TU Dublin’s Multidisciplinary Collaborative BIM Postgraduate Project forms part of a wider
MSc in applied Building Information Modelling & Management. The participants in this
project come predominately from Architecture, Architectural Technology, Construction
Management, Quantity Surveying, Structural and Building Services Engineering,

backgrounds with between 2 and 25 years of experience.

Prior to undertaking this project, students had gained significant experience of discipline-
specific BIM technologies, model federation, cross-disciplinary understanding and
aligned areas such as Dynamo, Lean & AR. All students had also gained an in depth
knowledge of BIM processes and workflows, focussing mainly on ISO 19650 standards,
but also covering current PAS standards, Government Soft Landings, and the CIC BIM

Protocol etc.

With the lecturing team acting as Clients, multidisciplinary teams of 4-5 students were
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formed and provided with a very detailed Exchange Information Requirement (EIR),
Project Brief, Project Specification and Project Information Requirements (PIR) for a new

University campus project.

Each team comprised a different mix of disciplines thus resulting in the creation of
different BIM Execution Plans (BEPS), utilising the specialist knowledge available within
each team. The teams interfaced with client representatives in the form of a BIM
Information manager, an architect, and a construction manager and pulled expertise from
within their peer group. TU Dublin staff and external specialists were also used to address
issues of building regulations, sustainability, incorporation of Lean Principles, and

adoption of an agile project management methodology.

The stipulated use of Autodesk BIM 360 within the EIR was used firstly as a CDE for each
design/client team and also to accommodate cloud collaboration, communication, design,
coordination and clash resolution. The use of RFI's, Submittals, Reviews and Activity
Tracking further allowed the platform to be used as an educational tool to provide real-

time feedback, comments and mark-ups on documents, models and concepts.

Following the review process, every file was further assigned a quality status of
(Approved, Approved with Comments, or Rejected etc.). This enabled each team and
individual discipline specific member the opportunity to revise any files not meeting the
required standard or level of information need, before being allowed to progress to the
next Plan of Work stage.

A client published area was also set up within BIM 360 to facilitate the required team data-
drops and PIR’s at each stage stipulated within the EIR. Now in our second year of
utilising BIM 360, findings have shown that as well as properly set-up CDE and cloud
collaboration platform, BIM 360 also worked exceptionally well as an educational tool that

can be used for quality feedback, learning monitoring and assessment.
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Speakers:

Kevin Furlong is a lecturer in BIM and Collaborative Digital Construction at the Technological
University Dublin’s School of Multidisciplinary Technologies. From a Building Services
background, Kevin has worked in industry in a variety of construction and building services roles,
before becoming an educator in a full-time capacity. Kevin holds a Masters degree in Higher
Education and also a Masters Degree in BIMM. He is also a Autodesk Certified Professional

With colleagues from across the College of Engineering & Built Environment, Kevin was
responsible for development of TU Dublin's ground-breaking MSc in applied Building Information
Modelling & Management, and he now teaches across a range of discipline-specific and
multidisciplinary modules as well as supervising applied Capstone projects.

Kevin leads and coordinates the Multidisciplinary BIM Collaboration module where this project
work is undertaken. He is an active member of the both the UK and Irish BIM Academic Fora, and

has a leading role in TU Dublin's College BIM Strategy Implementation working group.

Emma Hayes, is Managing Director of Digital Built Consultants. A leading Building Information
Modelling (BIM) and Digital Information Management consultancy firm who support and guide
clients from the Architectural, Engineering, Construction and Owner-Operated (AECO) industry
throughout their digital transition and BIM adoption journey. Emma has over 20 years’ experience
in the AEC industry in Ireland and internationally. She is a Chartered Architectural Technologist
and holds a Bachelor’s Degree in Architectural Technology from Technological University Dublin,

and a Master’s Degree in BIM Management from Middlesex University.

Previously, Emma was the Group BIM Manager for a large multi-disciplined AEC and Project
Management organization. She was responsible for the development and implementation of the
Group BIM strategy and roll-out of procedures and workflows for BIM adoption across the
organization’s network of offices in Europe, Asia and the US. She has executed BIM on a humber

of high-value complex projects in the pharma, food, energy and mission-critical sectors.

Emma is actively involved in driving progress in BIM adoption in the AEC industry. She is a non-
executive director on the board of the Construction IT Alliance and is actively involved in
buildingSMART (bSI) UKI Steering Committee for OpenBIM Certification. She has presented
research papers at international conferences such as the CitA BIM Gathering and is on the
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Judging Panel for the BIM Excellence category at the Irish Construction Excellence Awards. She
mentors and supports the development of women’s careers in BIM through her role as the Irish
Regional Leader for the Women in BIM (WiB) network. She is also a part-time lecturer on the MSc

Applied BIM Management, TU Dublin and the MSc BIM Management, Middlesex University.
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MSc in applied Building Information Modelling &
Management

Level 9 Programme — Part-time over 2.5 Years (3 Year Option)

Overall Structure:

Stage 1: Postgraduate Certificate in BIM Technologies
Stage 2: Postgraduate Diploma in Collaborative BIM

Stage 3: MSc in Applied Building Information Modelling & Management

The MSc in Applied BIMM is a Level 9 Part-time programme
delivered over a two and a half year period.

Stage 1: Is mainly about gaining competence in discipline
specific BIM technologies and a first look at the theory of BIM.
The final ‘Federated’ module of Stage 1 brings all disciplines
together to collaborate for the first time in teams on a small
project with a first introduction to BIM 360 cloud collaboration.
Stage 2: Is very much about bringing the skills and competencies
from Stage 1 forward to work collaboratively in teams over two
linked modules. Stage 2 also offers students an elective module
of their choice in areas such as Lean, Dynamo, AR/VR, BIM for
Clients & FM.

Stage 3: Takes all of the learning from the previous two years
and expand on this knowledge through research to produce a

final Capstone paper set at journal article standard.
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Stage 2: 30 ECTS: Postgraduate Diploma in Collaborative BIM

Multidisciplinary Collaboration Project (MCP) — 15 ECTS

This is an overview of Stage 2 where you will see the elective
modules and then the Collaborative BIM Process module where
students take a really deep dive into the entire BIM process,

including all of the associated documentation and standards.

This links into the Multidisciplinary Collaboration Project or MCP
module, that this paper reports on. Here students work in teams
to produce a building project to tender stage with various

requirements throughout the module.
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Stage 2: MCP Project 2019 - Broombridge Design & Construct Centre

Site Visit Data Collection:
= Photographic Data

= Digital Dimensional Data
= Visual Infrastructural / Community Information
= Drone Survey — Provided by Student Participant

= Point Cloud & Photogrammetry Survey

Last year’'s MCP project focused on TU Dublin’s newly acquired
facility in Broombridge, Dublin. This is now being developed into a
major Design & Construct Centre. This development will have
strong links to industry and a ‘supporting partner’ in Autodesk. As
this was an existing structure, at the start of the module, students
carried out site surveys that included Photographic Data, Digital
Dimensional Data, Visual Infrastructural & Community
Information, Drone Survey, Point-Cloud and Photogrammetry

Surveys.
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MCP Project Outline Brief 2020:

= Multidisciplinary Design Project up to Tender Stage of; Three New TU Dublin Proposed Student
Accommodation Blocks

*» Toinclude:
A. Requirements under the Strategic Development Zone (SDZ) designation.
B. Adherence to the Grangegorman Development Agency (GDA) Master & Strategic Plans

C. Integration with Campus Site Services Infrastructure (CHP etc.)

= The focus of this project was on Collaborative Design & Not an Architectural Design Competition.
= MCP Projects brought from Concept Design to Tender Stage
= Six Multidisciplinary Teams - each comprising Four Participants

= TU Dublin Client Requirements outlined within a detailed package including, EIR, Project Brief, Project

Specification & Data-Drop Schedule

This year's MCP Project was based within the new TU Dublin Campus in
Grangegorman, Dublin. This year’s project was the Design, up to Tender stage,
of three new Student Accommodation Blocks situated on the campus grounds.
Some of the main project requirements with this Strategic Development Zone
were compliance with, the Grangegorman Development Agency or GDA Master
Plan and also Integration with the proposed campus site services — for example
the Combined Heat & Power plant.

Students are advised at the start of these projects that this is NOT an
architectural design competition but a multidisciplinary collaborative project
brought from concept to tender stage.

We had six teams participating in this year’s project, and at the very beginning
they were issued with a very detailed and project specific; Exchange Information
Requirements or EIR, a Project Brief, a Specification along with Data-drop &
Project Information Requirements (Old PLQ’s). Also, at this early point, a
complete CDE and Cloud collaboration environment is also set up for each team
using BIM 360. So my colleague Emma Hayes & | are extremely busy in
advance of the start of this module.
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oJsLN Multidisciplinary Collaboration Project (MCP) 2020 %gH=

TU Dublin: Grangegorman Development
Student Accommodation Blocks

B - _— - . —
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This is a concept overview of the three student accommodation
blocks within the new TU Dublin Campus used for this project —
each block was given for design to two teams. This also allowed

us to draw some comparisons in both design and standards used.
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This is an example of some of the overall campus information that

was available to each team from the GDA Masterplan.
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oUBLN Multidisciplinary Collaboration Project (MCP) 2020 e

TU Dublin: Grangegorman Development
““Campus Site Services Infrastructure
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stack driven ventilation

This is also a small example of the campus site services and
infrastructural information that was available to each team, again
from the GDA Masterplan
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pusLin Multidisciplinary Collaboration Project (MCP) 2020 =

= e\ e
TU Dublin: Grangegorman Development
Staff Support & Discipline Specific Advisory Team

DT 9876 MCP 2020: Client Project Team
Discipline
Kevin Furlong BIM Process / MEP / Energy Analysis

BIM Process / Arch Tech

Kirk McCormack Architectural / Arch Tech
Mairtin Dalton Architectural

Barry McAuley Construction Management / QS
Ruairi Hayden Construction Management
Avril Behan Geomatics Surveying

Una Beagon Structural Engineering

Dermot Kehily Quantity Surveying

Kieran O’Neill Lean Construction 8

As part of the authenticity of the module, we also have discipline
specific professionals from within the college, who were invited to
participate in an advisory capacity to assist both the module
leaders and students to ensure particular standards were being

met.
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Stage 2: MCP - TU Dublin Client Package P =
Documentation & Resources
Project Specific Detailed EIR: Project Specific Detailed Brief: Project Specific GDA Masterplan:
DEBL_IN DUBLIN
DT 9876 MSc ;. A,pu.‘.; M PT 9876 M5c in Applied B.IM

Pr fic Brief
S The Masterplan

- ) “r“‘:"""‘
‘ "" o=

This shows the main document set, referred to earlier, issued at
the start of the module, from the left is the EIR, Project Brief, and

the GDA Masterplan as it applied to this semesters project.
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Client Documentation:

Project Specific Data-Drop / Approval Gate Schedule (NBS & RIBA PoW Derived)

Tuesdays Thursdays sew;nn::« :, ::;“: R:i::'ws:ig": N Dnr:::s Requirements PIR's
January 202001721 (202001023 0 2 0 IResearch Siils
202001028 202001730 1 23 1 0 Strakagic Defifion 0 |Devek of Websiles & C 1.2
202002004 | 202002006 2 24 2 1 |Pre-Contrad BEP
February 20200211 | 20200213 3 25 3 2 Post-Contract BEP (PIP) (CDE Setup)
20200218| 20200220 4 % 4 3 |MIDP, TIDP, CIC Protocol & Procurement 3-13
202000225 202000221 & 21 5 2 Concept Design [Research st
2020/03/03 | 2020003005 6 28 6 2 Concept Design
March |2020/03/10 ?20?%3“2 T 2 7 2 Concept Design 4 [Outine Model Proposals & Energy Analysis 4.2
20200317 | 202000319 ] 30 8 3 Daveloped Desgn
2020003724 202003726 9 3 g . 3 Developed Design mm
202003131 | 2020004002 10 32 10 WW 586 |p bk 228
April  |2020/04/07 |2020/04/08| Easter Ex] " 4A TD Pre-Construcion
2020004114 | 2020104/16| Easter M 12 4ATD Pre-Constuciion 1 Final Mode! Design and PIM 29-33
202004121 | 2020004123 1 35 13 4B TD Final Tender Final Tender Package & Federated Model
2020004128 5202%4&0 12 36 14 4B TD Final Tender & Final Tender Package & Federated Model 34.35
May | 13 37 15 9 Final Presentations: Date TBC
‘‘‘‘‘ 5/ 13 38 [Research Skils
uuuuuuuu 1 Shals 10

Within the above Project Brief is this detailed project structure
that is adapted from the RIBA Plan of Work stages to fit within the
academic year. There are specific colour coded, project stages,
run over the academic term, with Data-drop requirements
associated with each stage. These data-drops form part of the
continuous assessment for the module. Further on the right are
the associated Project Information Requirements (or PLQs in old
terms). These are also listed per design stage. With this detailed
documentation student teams can see from the very first day the
entire structure of the module and every submission requirement

and deadline.
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Client Documentation:

Project Specific Data-Drop / Approval Gate Schedule (NBS & RIBA PoW Derived) & PIR’s

Client Project Information Requirements

Stage Data | Data Drop Action
Stage PIR
Description Drop Purpose by
Strategic What is the information management
o i i Draft EIR 1 Client
Definition Strategy for the project
Pre
N Strategic What are the characteristics of the site | Geo
0 Contract 2
Definition for the current phase of development | Surveyor
Survey

11

The numbered Project Information Requirements listed on the
previous schedule are also fully outlined within the EIR and match

the colour coding of the applicable project stages.
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Client Documentation:
Project Specific Data-Drop / Approval Gate Schedule (NBS & RIBA PoW Derived) & PIR’s

Have the purposes for which the Outline Model How would the cutline
1 Pre Contract BEP | 3 Client Concept Design
model will be used been defined 2 4 | Proposals & 14 | development look [early stage o
Design m
How will BIM be managed and Design Energy Analysis.
1 Pre Contract BEP | 4 g ¥
explolted in this project Team Cutline Model
‘Concept ‘What is the outline proposal for Design
Geo 2 a Proposals & 15
Dsign space design Team
1 | PreContract BEP | 5 | Whatis the avallable site Surveyo Energy Analysis.
S o What are the zoning d for D
Concept. atare the roning designs n
‘What physical constraints are Design 2 4 | Proposals & 16 goek i
1 Pre Contract BEP | 6 Design services systems Team
there on and around the site Team Energy Analysis.
What services constraints (water, | Design Qutline Model
1 | Pre Convact BEF | 7 Concept €an Bullding Regulations Part L and | Design
drainage, electricity, etc.) extst Team 2 a Proposals & 17
Design EPC requirements be met Team
What other data about the site or Energy Analysis.
1 Pre Contract BEP | 8 | asset is available from client Client Ounline Mode! Has the concept been designed for
Concept Design
records. 2 - 4 Proposals & 18 | Lean manufacture, construction i
eam
What will be the generic services Energy Analysis. and assembly
1 Pre Contract BEP | 9 Client
philosophy Outline Model Has the concept been designed for
Concept Design
3 Post Contract m ‘What information do facilities Design z el 4 Proposals & 19 | Green manufacture, construction i
eam
BEF, PIP managers need Team Energy Analysis and assembly
MIDP, TIDP, CiC What is the proposed Desh Dutline Model . T 5 e
esign Concept ave any chent spexific space esign
3 | Profocol & 11 | procurement route and 2 4 Froposals & 0
Team Design requirements been met Team
i Energy Analysis.
WIDP, TIDR, O i APy G Outline Model o i " P
s there 2 means of contralling esign Concept there any deviations from the esign
3 Protocol & 12 2 4 Proposals & Ea
distribution of documents Team Design brief or proposals to improve it Team
Procurement Energy Analysis,
MIDP, TIDF, CIC How will the client be consulted &
esign
3 | Protocol & 12 | whityraspact oo dataied canges:: | 12
eam
Procurement to designs & brief

The numbered Project Information Requirements listed on the
previous schedule are also fully outlined within the EIR and match

the colour coding of the applicable project stages.
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Big BIM Room

Pre-Covid 19 this was our MCP room — ‘our Big BIM Room’

where twice weekly face-to-face team collaboration and module

leader meetings and monitoring was carried out.
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» University closed Thursday March 12" @ 16.00pm - class fully
up and running online for 18.00pm.

= Structured Module with pre-defined deliverables, dates,
requirements & resources allowed for this easy transition.

= (loud Collaboration achieved using BIM 360 & College Virtual
Learning Environment (VLE) Brightspace ‘Virtual Classroom’.

At approximately 4.00pm on Thursday March 12t through
Government guidelines we got notice from our College
administration that the University was to close that evening. We
had a class scheduled later that evening so we moved quickly to
set up virtual meetings with each design team using our
University VLE, ‘Brightspace.” We then carried on collaboration
on the cloud that evening through BIM 360. We believe it was the
front loading of all of the project resources and deliverables and
the fact that we had set up, and had been using, BIM 360 for the

first 6 weeks, that made this transition so seamless.
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LN Stage 2: MCP Common Data Environment — BIM 360 Design 1@."2“1?“

B s

DyB

Client Resources — Autodesk BIM 360 Design
Main Set Up before Start of Module - Final Set-up after First Team Meetings

DESIGN bt '. .
PRE-CONSTRUCTION FIELD EXECUTION OPERATIONS

Authoring Clash Detection Quality / Safety
Collaboration Constructability Progross Tracking
Datailing

We have found that for our needs that there are two levels of BIM
360 Set-up. First is the setting up of all of the student team
projects as an administrator. It should be noted that this takes
some considerable time at the start but done properly affords
extremely smooth running of the project thereafter. Second stage
of setting up is after initial team meetings where we discuss fully
with each group their recommendations on the most suitable
procurement route they see fit for their project and subsequently
their desired team workflow. This is an extremely important step
because with the intelligent use of permissions, roles, companies
& teams at the early stage, BIM 360 can be set up to match any

procurement methodology and workflow.
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AUTODESK BIM 360 TU Dublin - SoMT -

—

= Account Admin (¢ eroscrs )

Project Directory

“ e ki
Name = Trade
6 Current Projects | View Archived
Name = Membsers Companies 'B’
e n-
egim  TU Dublin - MCP Team 1 - 2020 L 5
-
ogss  TU Dublin - MCP Team 2 - 2020 ] 6 ’ci
ogis  TU Dublin - MCP Team 3 - 2020 6 6 - | MCP- ArchTech - T - 2020 Arch Tech
/,.’ ........
A T lin - MCP Team 020 6
-
i T lin - MCP Team 020 6 i
A Tu L} Team 6 - 2020 l:'
N 16
L5,

Shown here is the initial setting up of the main projects. Here you
can see we have set up a separate project for each of the six
multidisciplinary student teams. We also set up a full list of
discipline specific companies with the option of having a company
for each individual student, depending on their desired team
workflow. This level of organisation at the start pays dividends
later throughout the project where workflows can be easily

controlled.
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K BIM 380 TU Dublin - SoMT » TU Dublin

i# Project Admin MEMBERS

/—\ e

N = & B O e &y Plan Filters

& & & & & & & SERVICE
{7} Design Collaborati..
B Cost Management

[E9 Document Manage

6

£ Field Management 6

Y Model Coordination 6

a (] [a] (o] o (=] o 6

ﬂ Insight

EIM 360 Plan 1

&5 Project Manageme.. 6

17

Having created the projects, we then add members to each
project, and then really importantly assigned a specific Role,
Company & Services or Entitlements to each member. You can
see here what services have been made available to each
member and they are also summarised on the right.

This is where a lot of thought needs to be applied to a teams
proposed workflow and their chosen procurement methodology.
They need to be assigned the correct Role and be assigned to
the correct company. We would also advise that this level of

organisation be applied to real projects.
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i# Project Admin

T = :
D u B I:rl N Student Accommodation
s

New Construction

TU Dublin -
MCP Team 1 - i
2020 30,000,000 EUR

Jan 28, 2020 to May 31, 2020

MCP T1 2020

The Procurement Methodology or contract type is simply listed
here on the project admin page, but it is through the structured
organisation of participants, previously described that really

drives the process.
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UTODESK BIM 360 TU Dublin - SoMT * TU Dublin - MCP Team 1 - 2020 ~

HH PrO]eCt Ad m'l n MEMBERS SERVICES

Overview Teams Manage Models

Issues
Locations Add Team hedule publish

The default location for newly added teams is /Project Files

Document Management

(-] Team ~ il
Project Management
T1-A NIP Project Files/T1 - Arch Design WIP
Cost Management @ 71- Arch Design WI _ .
Collaboration
n Collabora @ T1- Arch Tech Design WIP /Project Files/T1 - Arch Tech Design WIF

Model Coordination

T1 - Const Mgt - WIP
Field Management

@ T1-GeoSurvey - WIP
BIM 360 Plan
@ T1- MEP Design - WIP Praject Files/T1 - MEP Design - WIP

@ T1-Struct Design - WIP Praject Files/T1 - Struct Design - WIF 13

To finally create the desired collaborative workflow, again on the
admin page, is where the all-important Project Teams are first
created. This again needs to be done extremely deliberately to
achieve the preferred results. As shown here, the members of

each team can now be managed.
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DUBLIN Stage 2: MCP CDE - BIM 360 Design - Set-Up - Team Members ~ B& *=m

:“ ey e

Manage members of T1 - Arch Tech Design WIP X
Add existing team members gr invite new team members into this team.

Permission level View * edit

Name ~ Permission level Type

User R
Emma Hayes s User Inherited
Kevin Furlong User Inherited
————

20

When ‘Manage Team Members'’ is selected and again with
forethought on procurement and team workflows, members, roles
or companies are now added to each team and assigned a level
of permission. This is a really good example of the added control
we now have on the overall project, having taken the time to
assign roles and companies earlier. For example, we could add a
company here that is already populated with many members or

add many members with a specific role.
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Ename
- TE T ]
. Share
Name A Add antributes Name ~
Move folder

~ 5 plans COnsume o T plans p— s ) TUDMCP-T1-BA-22-M3-A-000L1v

WORK IN PROGRESS

SHARED
» [ Team 1 - Clash Detection W TUDMCP » [ Team 1 - Clash Detect Detete W Tbkip.ant 43-L-D00L vt
L] & TUDMCP-TE-XX-XX-M3-L-D00Lrv
] Frog " e Informatian approved for Informatian hetng developed
= B Project Files * @ Project Files sharing with other by its originator or task

B TUDMCP POF Vieveer appropriate task teams and team, not visible to or
] Chient Documentation == [ client Documentatior delivery teams or with the accessible by anyone else
Subscribe appointing party
* [ Published » [ Published .
N Task Team
= ol kT
(3 Shared I Shired Create transmittal Tash Team
- Task Team
[ T1- Arch Design WIP [ 72 - Arch Design WIF
[ T1- Arch Tech Design WiP [ T1 - Arch Tach Design WIP
» [ 71 - Const Mgt - WIP » 1 T1- Const Mgt - WIP

[ 71 - Geo Survey - WIP ] T1- Geo Survey - WIP

Information authorized for

Journal of information
transactions, providing an

[ T1- MEP Design - WIP [C7] 71 - MEP Design - WIP

use in more detailed design,
for construction or for asset
management

awdit trail of information

contalner

[C1 71+ Struct Design - WIP

= [ T1 - Arch Design wWip

» [ Consumed

3 71 - Arch Tech Design WIP 3 ™1 - Arch Tech Design WIP

[ T1- Const Mgt - WIP [ 71 - const Mgt - WIP 21
1 = g

1 71 - MEP Design - WIP =5 L) 1 71 - MEP Design - WIP

The strategic setting up of the teams then automatically creates
the procurement appropriate WIP, Shared & Consumed folders
that can match ISO 19650 requirements. Further permissions can
also be added to these individual folders to allow even more

complex workflows.
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@ TUDMCP-T1-BA-ZZ-M3-5-0001
T1 - Struct Design - WIR, Richard Bolger
Consumed on 03/22/2020

© F 0

S b B

The creation of each team also populates the timelines for ‘design
collaboration’ that allows for the sharing and consuming of model
data. From a continuous assessment perspective, this also
provides an excellent view of each individual’s participation, team

collaboration, level of development & engagement.
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DUBLIN  Stage 2: MCP CDE - BIM 360 Design — Set-Up - RFIs BT

SK BIM 360 TU Du - SOMT > TU Dublin - MCP Team

i# Project Management — wms

Y 1 Search RF] Expart
Status 1D~ Title Assigned to Company Due date Location
CLOSED = Coordination model request MCP - Geo - T1 - 2020 Feb 25, 2020

|
OPEN 12 Mo Door to apartment on Level 02 and above MCP - Geo - T1 - 2020 Apr 13, 2020
OPEN 1 Architectural Layout Level 02 & Level 03 MCP - Geo - T1 - 2020
CLOSED 10 Electrical Room Level 8 MCP - ConstMgt - T1 - 2020 Mar 29, 2020 Level 8
CLOSED 9 Surface elevation correction MCP - Geo - T1 - 2020 Mar 29, 2020
CLOSED 8 Ground Floor Layout MCP - ConstMgt - T1 - 2020 Mar 29, 2020
CLOSED 7 Incomplete room layout around atrium MCP - ConstMgt - T1 - 2020 Mar 29, 2020 Second atrium
CLOSED 6 Room Layout Incomplete on L2 & L3 MCP - ConstMgt - T1 - 2020 Mar 29, 2020 L2&L3

Each Team’s use of BIM 360 for collaboration also includes the
use of RFI's. We have found these also to be an excellent
educational tool, for capturing and monitoring, the level of team
and individual collaboration, and their efficiency in response

times.
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Your action is required Submit to Reviewer .

DETAILS ATTACHMENTS ACTIVITY

Floor Slab to Bathroom Pots

Assigned to Cost impact

Unspecified

Due date Schedule impact
Apr 13,2020 Unspecified
Question

Hi Kieran

the floor slab is 250mm Plus the finish layer, may I ask that can we make a cranked beam under
the Bathroom pots units just lower down 100mm to make the floor in the same level.

Suggested answer 24

Add suggested answer

We also receive email notification of RFI activity.



4\ AUTODESK.
UNIVERSITY

April 2020 _ Title Date

= = = =
=
&

I » Design coordination
B ® T Feb 1 oo #

Many of the design team have also found the use of the Meetings
tool within BIM 360 for further collaboration and planning
extremely useful. This again we have found to be a really good
educational tool for capturing and monitoring the level of team
and individual collaboration. As can be seen on the right minutes

for each meeting are captured.
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BIM 360 | TU Dublin - SoMT + TU Dublin - MCP Team 2 - 2020 "
Templates -
DETAILS ATTACHMENTS

Stage 4A : Developed Information

s Design Work to Complete Stage 4A: Developed Information
Assigned 1o Type

- esIgn Work 1o Complets 1age 44 dated Federated Clash Detection Repo Waork
3 Desig ork 1o Complete Stag Update: Cla L Design » Work to Complets

3 Design Work to Complete Stage 4A : Updated Federated Model

Due Date Owner
Apr 16, 2020
Stage 4A : Updated Models
Location Root Cause

k3 | Design Work to Complete Stage &4 : PIR Response
g k Stag poi Doecumentation Incomplete

a0 Design Work to Complete Stage &4 : Energy Analysis Report Location Details

L
-]
&
3

2 Design Work to Complete Stage 4A: Updatd MIDP & TIDP's
Linked documen it
28 Design Work to Complete Stage 44 : Updated MDI
27 Design Work to Complete Stage 3: Architectural GA Information
Description -
P 26
26 Desian Work to Comolete Stage 3 : Area Schedule dnscr

Each Teams use of the software also includes the use of Issues.
As with the RFls, this we have found again to be a really useful
educational tool for capturing data.

Collectively, all of the above tools have greatly decreased the
possibility of disputes within teams, as all of the above data is
immediately available, has a distinct trail that’s set against time

and its fully transparent.
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Status W Review name Workflow Initiated by Mext action by Next action due @ Approved Rejected

CLOSED 10 Team & - COBie Spreadsheet - Data-Dr Data Drop Single Stage Workflow Kewin Furlong - "™ 1 1

’’’’’ D Data Drop 5 d Kevin Furlong - - 4 4 o
LOSED Data Drop 5 & 1 Furlang
LOSED eam & - Data O Furlang
OSE Data Drop 5 EP Review K long 1] 0
D Data b | I Kevin Furlong
CLOSED 4 Data Drop Single Stage Workflow Data Drop Single Stage Workflow Emma Hayes
CLOSED 3 Data Drop Single Stage Workflow Data Drop Single Stage Workflow Emma Hayes - - ] & 1
CLOSED 2 Data Drop Single Stage Workflow E 1 o
CLOSED 1 Data Drop Single Stage Workflow Data Drop Single Stage Workflow Emma Hayes . e [ & o

Full Review Workflow Set Up for Every Document within Every Data-Drop — With Approval Status & Full Feedback (approx 50 Files, Models
& Sheets per data-Drop per Team) (Approximately 300 Files per Data-drop for Approval / Feedback. Total circa 2,700 Files

Pushing the use of BIM 360 further for educational purposes,
when each Team submits a design stage data-drop we then
submit each set of documents through the BIM 360 Review
process. We have found this a really powerful method of
providing immediate feedback on this continually assessed
module, and essential to the success of this type of project-
based-learning.

Using this type of assessment for learning however, needs a lot
of time to be invested. Each of the data-drops typically include
around 50 files, consisting of models & documents. This is by six
teams, meaning feedback is required on approximately 300 files
per data-drop adding up to the review of approximately 2,700 files

& models over the 9 module submissions.
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#6

= | This review is closed

Name ~ Description o PROGRESS

Initiator

‘ Kevin Furlong
<kevinfurlong @t

Kevin Furlong

The above feedback to students is provided on around five or
more levels, firstly there are; mark-ups & comments on each file
or model, then every file is assigned a status of (approved,
approved with comments, or rejected) (other, terms can be
formatted) and then also overall comments are applied to the
entire data-drop. This process then automatically generates a
review report, in Excel, that we export and send to each team.
This is proving to be an excellent educational resource for
continuous assessment, feedback, grading, and the capturing of

all data in one single location.
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School of
Stage 2: MCP CDE - BIM 360 Design — Set-Up — Review & Feedback - Reports P i
- B Loy e e
Tl e s vew " -
r 2 Previewpane B Etra arge icons & Large icons K2 Medium icons I Group by = ] fem check boxes = Hilh e i =5
n B2 smallicoms BE ust = Detaitr i Add cobumns = [l File name exntentions s
"';‘.g':'_"" TH Detaits pane £ = Content = pye [l Skealicokimnitoft A Hidden tem
Panes Layout Curtend view ThowMede E—
« - 40« mge2- Project »+ Fnal Results » Data Drop Review Reparts w &  SeschD J
PROMCT NAME
phosig TU Dublin - MCP Team 4 - 2020
# Quick access @' TU Dubiin - MCP Team 5 - 2020_Data Do Workflow_2000-04-11 (1).sbxe
E—— @) U Dl - MCP Tosmn 5. 2020 Raport genarsted o 11, 2000 12:14 P10
0 TU Dublin - MCP Tearn 5 2 o

™ This PC TU Duiblin - MCP Tearn 4 - Total documants n

» 30 Objects TU Dublin - MCP Tearn & - 2020_Data Drop Single Stage Workdlow_2020-04-11.xbex g ———— .

B om0 TU Dbl - MCP Tearn & - 2020 Dats Drep Single Stage Wordiew_2000-04-11 (4).xs Rajscied decuments 3

B 54360 Team TU Dublin - MCP Tearn 6 - 2020_Data Drop Single Stage Workdlow_2020-04-11 (3)asx bl choved

& Dkt TU Dviblin - MCP Teamn 6 - 2020 Data Drop Single Stage Warkflow_2000-04-11 (2]

- TU Dublin - MCP Tearn & - 2020_Duts Drop Single Stage Workflow_2020-04-11 (1)

Eesment TU Dublin - MCP Tearn 6 - 2020_Dats Deogp Single Stage Woridlow_2020-04- 10k

% Downlosds TU Duiblin - MCP Tean 3 - 2020_Data Do Single Stage Workflow_2020-04-10 (2)adsx P

& Music TU Dubslie - MCPF Tearmn 3 - 2020_Data Drop Single Stage Workdlow_2020-04-10 (1)xde

& Pictures TU Dublin - MCP Tearn 1 - 2020, Data Drogp Single Stage Workdlow_2020-04-07 (2)adsx

W Videos TU Dviblin - MCP Tean 1 - 2020 Diata Drogp Single Stage Warkflow_2020-04-07 (1)
& Windows (C:) TU Dublie - MCP Tearn 2 - 2020_Duta Drop Single Stage Waorkdlow_2020-04-09 (2)dba i

st Cod Oata ) U Dbl - MCP Tearn 2 - 2020_Data Drop Single Stage Workdlow, 2020-04-09 (1).dsx i

TU Dublin - MCP Team 5 - 2020_Data Drep Single Sage Wordliow_2000-03- 15
TU Duiblin - MCP Tearmn 4 - 2020_Dats Drop Single Stage Warkdlow_2000-03-15 (2).sdsx
TU Dublin - MCP Team 1 - 2020_Data Diop Single Stage Workflow_2020-03- 16k
Genersl Feedback docx

T Dublin - MCP Tear 3 - 2020 Data Drop Single Stage Workdlow_2020-03-18.xkx
TU Dublin - MCP Team 2 - 2020_Dats Drop Single Stage Workdlow_2020-03-16ads
TU Dublins - MCP Tearn 4 - 2020_Data Drop Single Stage Workfiow_2020-03-05 (2).xbs
TU Duiblin - MCP Teamn 4 - 2020 Dats Drop Single Stage Workdlow_2000-03-05 (3)abu
TU Dublin - MCP Tearn 3 - 2020_Dats Drop Single Stage Workflow_2020-03-05.xls
TU Duablins - MCP Tearn 3 - 2020_Dats Drop Single Stage Workdiow_2020-03-05 (1)adsx
TU Dublin - MCP Tearn 2 - 2020 Dats Drop Sirsgle Stage Warkdlow_2020-03-08.ab
TU Db - MCP Tearn 5 - 2020_Dats Drop Single Stage Workdlow_2020-03-06:xds
TU Duablin - MCP Tearn 5 - 2020_Data Drcp Single Stage Workflow_2020-03-06 (1
TU Dbl - MCP Tesrn & - 2020_Dta Drop Single Stage Warkllow_226-03-durlex
0 TU Dublin - MCP Team & - 2020 Dats Drop Single Stage Warkdlow 2020-03-06 (1)

st Resourse Folder ()

¢ eSubmission and Archive (%)
nac Plumbsng ()

o Dok Students Shared folder ()

o Network

sasmsesesssasassseasasasssss

A further level of feedback is then provided with twice weekly
(which are now virtual) meetings where we engage through
Brightspace and BIM 360 to discuss data-drop reviews and
project progress and support. We don’t believe in the history of

constructive feedback that any group ever got so much.



4\ AUTODESK
UNIVERSITY

Design Packages

Package Title Created By Date Open RFIs and Submittals b
TUDMCP-T1-BA-ZZ-M3-E-0001 Yesterday @ Overdue @ Dusin the next § day e
Yesterday

Yesterday
2RFls

iy e [ ——

Apr 12, 2020

Oee0O0O0O

Apr 11, 2020
0 Submittal Items
6 of 66 Packages | View all (65

Project RFls RF1 Activity
» s

10 Title Due Date :
| 12 No Door to apartment on Level 02 and above vYesterday .
| Architectural Layout Level 02 & Level 03

30

As shown here, further team information, tracking and review of
team progress, and collaboration is also available through the

project home page on analytic panels.



4\ AUTODESK.

UNIVERSITY

BIM 360 Plan

If required also, there is an extremely detailed, up to the minute,
review and record of all activity (even documents someone has
only viewed) over the entire module. This is provided through the
project admin ‘Activity’ tab. In the past we have found this very
useful to resolve team and peer assessment disputes. There is an
amazing level of data here with every level and type of
engagement captured. We believe some really useful BIM
research could be carried out using this type of data.

A point to note here also is that all of the workflows we have
discussed so far are all being done from home. Also each student
team are collaborating & designing remotely from each other
through BIM 360. They are using Autodesk Revit cloud models
for Live Linking, Sharing, Consuming, Coordinating and

Federating. (All from different locations).
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Projects brought from Design to Tender Stage
Module Team Deliverables:

= Development of Project Team CDE to Record Collaboration & Design
= Project Decision Stages & Data Drop Requirements

» Project Information Requirements Response’s

= Development & Use of CDE using Autodesk BIM 360

» Final Design, Tender Package & Presentations

= Final CDE Development to Appropriate Standards

» Individual Reflective Writing Paper (30% of Module Grade)

Having been issued with all of that up front material the main Deliverables from

each Design Team are

Development of each Project Teams BIM 360 CDE to Record Collaboration &

Design

« The Continually assessed - Project Design Stages & Data Drop-Requirement
Submissions (of which there were 9 in total this semester)

* Responses to the stage specific Project Information Requirements (or PLQs
in old terms)

* Development & Use of their BIM 360 CDE to appropriate standards, to show
increasing levels of design development and information (or level of
information need as its now known)

« Final Design, Tender Package along with Team Presentations (which will be

online this year)
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» Individual Reflective Writing Paper that accounts for (30% of Module
Grade)
As can be seen this is a really full on industry matched module that has

produced some really innovative work.
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BIM 360 - has proved to be a complete game changer on the module - (Pre & Post Covid 19) — with the entire
module data fully captured and recorded within a single source.

With a structured and deliberate approach, a proper low-trust WIP environment can be set up that affords
compliance with the new standards - (IS0 19650)

As shown earlier it can be set-up to match any procurement methodology with clever permissions and team
formations assigned

Allowed for excellent cloud collaboration and work-sharing throughout the module - with seamless Revit
Integration and it now also accepts MS Office files

As shown previously there is excellent Document and Collaboration tracking with full activity analytics that could
inform further research

Educationally we adapted the software to provide immediate reviews and feedback with appointed status and
reports on all published files & models.

Very positive feedback from participants (especially since covid 19 allowing the module to continue uninterrupted)

We are still carrying out further research on the analytics of the entire module as many other benefits appeared to
emerge through the design stages

33

Some final thoughts and lessons learned from our use of BIM 360 are;

» Since we introduced BIM 360 into the programme — it has proved to be a
complete game changer — (Pre & Post Covid 19) — with the entire module
data fully captured and recorded within a single source.

» With a structured and deliberate approach, a proper low-trust WIP
environment can be set up that affords compliance with the new
standards — (ISO 19650)

» As shown earlier it can be set-up to match any procurement methodology
with clever permissions and team formations assigned

» Allowed for excellent cloud collaboration and work-sharing throughout the
module — with seamless Revit Integration and it now also accepts MS
Office files

» As shown previously there is excellent Document and Collaboration
tracking with full activity analytics that could inform further research

» Educationally we have adapted the software to provide immediate reviews
and feedback with appointed status and reports on all published files &
models.

» Very positive feedback from participants (especially since covid 19
allowing the module to continue uninterrupted)

» We are still carrying out further research on the analytics of the entire
module as many other benefits appeared to emerge through the design
stages
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Finally, this module has transitioned extremely easily from a
classroom and blended approach to a fully online setting. We
believe this is because of the front-loaded and structured nature
of the module along with the cloud collaboration and design
platform BIM 360. The fact that we had already adapted many of
the Tools within the platform for educational use made this

transition even easier.
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Detailed Design & Tender Stage Examples: e

Architectural Information Model Structural Information Model

MEP Information Model Civil Information Model
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There is a huge amount of preparatory work to be done before
this module starts, but the benefits of creating a student-centred &
collaborative project-based learning environment that we believe
fully promotes deep learning is very much worth it.

Last semesters Broombridge Design & Construct Centre project,

produced some outstanding work, this render is just an example.
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We are also trialling at the moment a screen recording software
called ‘Camtasia’, this will really help in the future for creating
online or blended video content that we can used to teach the
likes of BIM 360 or Revit.





