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Suggested Reading List

Francis Ching (2015) Architectural Graphics

BSi (2019) The Little Book of BIM

BSi (2019) Introduction to the New International Standard I1SO 19650

Eastman C, Teicholz P, Sacks R and Liston K (2011)

BIM Handbook: A Guide to BIM for Owners, Managers, Designers, Engineers &

Contractors. Hoboken: John Wiley & Sons Inc.

Mordue S Swaddle P and Philp D (2015). Building Information Modelling for
Dummies. Chichester: John Wiley & Sons Ltd.

Little Book of BIM

2019 edition

Includes 1SO 19650 srandards

NBS National BIM Library

The BIM HUB: BIM Journal

https://academy.autodesk.com/ Key BIM Standards, ISO |
Revit Tutorials - Youtube. and PAS — refer to ‘Little |

Book of BIM’ guide %1

1 am
bS‘. making excellence 3 habit
L ]

https://bimblog.house/ Dan Rossiter (BSi)
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Building Information Modelling

What it really means is a PROCESS of.....

Better Information Management
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Sir Michael Latham described as ‘ineffective’, ‘adversarial’, ‘fragmented’ and ‘incapable of delivering for its customers’.
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Rethinking Construction through ‘demonstration projects’, and regional ‘cluster groups’ or best practice clubs.
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By the end of 2004 20% of construction projects by value should be undertaken by integrated teams and supply chains;
and, 20% of client activity by value should embrace the principles of the Clients' Charter.
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Wolstenholme stated that some progress had been made against Egan's targets, but that the industry's performance fell
considerably short in several categories and that compliance with some of Egan's targets was only accomplished in a
superficial manner. ABCA 4005
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The BIM working group looked at the construction and post-occupancy benefits of BIM for use in the UK building and
infrastructure markets. Highlighting recommendations of the working group for a strategy to deliver a structured
Government/Sector capability to increase BIM take-up over a five year horizon. ABCA 4005
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Maturity

i Level 0 Level 1 Level 2 Level 3
—— 1 / ”
. ice '1 - E
\ w4 CabinetOffic | iBIM g
{ |Il 3 BIMs e.g E
EEE=zg | 9
| Government 20 8328 |k %
i CFIC DM
n Bwanti 3
ConStruCt‘o CAD EBEF Guides CPIC, Avanti, BSI 'IE!?MBBTZUW Bew-Richards
Stf ate gy Drawings, lines, arcs, text efc. Models, objects, collaboration integrated, interoperable data >
1
|
R | BS 1192 |
I BS58541-1, BS 8541-2, BS 8541-3, BS 8541-4, BS 8541-5 , BS 85416 I
| BS 70004 |
The Construction Strategy aimed at reducing the | B R 1 !
cost of public sector assets by up to 20% by 2016. ' i ' e
To achieve this strategy, the government [ oemwomms ]
mandated that construction suppliers tendering [ meswomomes |
for centrally-procured government projects to be _
working at BIM Level 2. Bew Richards Wedge
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Benefits

Traditional documen{2D -based process Integrated BIM-based process

---------
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BIM Advanced, CE Wales, 16/01/2013

Design, Construct, Operate and Maintain. One Truth!
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Change Management

Preferred design
process (BIM)
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The BIM Curve
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Change Management
RIBA #¥

R

“

The RIBA Plan of Work 2013 organises the process of briefing, designing, constructing, maintaining, operating and using building projects
into a number of key stages. The content of stages may vary or overlap to suit specific project requirements. The RIBA Plan of Work 2013

should be used solely as guidance for the preparation of detailed professional services contracts and building contracts.

www.ribaplanofwork.com

] I | S L]
S ¢ [0 N |1 2 3 4 5 6 7~
Plan of 3 1
K A
2013 /
Strategic Preparation Concept Developed Technical Handover
Definition and Brief Design Design Design Construction and Close Out In Use
- _— - ——
Core Identify client’s Business Develop Project Objectives, Prepare Concept Design, Prepare Developed Design, Prepare Technical Design Offsite manufacturing and Handover of building and Undertake In Use services
. . Case and Strategic Brief including Quality Objectives including outline proposals including coordinated and in accordance with Design onsite Construction in conclusion of Building in accordance with
Objectives and other core project and Project Outcomes, for structural design, building | updated proposals for Responsibility Matrix and accordance with Construction | Contract. Schedule of Services.
requirements. Sustainability Aspirations, services systems, outline structural design, building Project Strategies toinclude | Programme and resolution of
Project Budget, other specifications and preliminary | services systems, outline all architectural, structuraland | Design Queries from site as
parameters or constraintsand | Cost Inf: i ng with pecificati Cost building services information, | they arise.
develop Initial Project Brief. relevant Project Strategies Information and Project specialist subcontractor
Undertake Feasibility Studies | in accordance with Design Strategies in accordance with | design and specifications,
and review of Site Information. | Programme. Agree Design Programme. in accordance with Design
alterations to brief and issue Programme.
Final Project Brief.
Procurement Initial considerations for Prepare Project Roles Table The procurement strategy does not fundamentally alter the progression Administration of Building Conclude administration of
. assembling the project team. and Contractual Tree and of the design or the level of detail prepared at a given stage. However, Contract, including regular Building Contract.
“Variable task bar continue assembling the <__ _ __ Information Exchanges will vary depending on the selected procurement ____ > site inspections and review
project team. route and Building Contract. A bespoke RIBA Plan of Work 2013 will set of progress.
out the specific tendering and procurement activities that will occur at each
stage in relation to the chosen procurement route.
Programme Establish Project Programme. | Review Project Programme. Review Project Programme. The procurement route may dictate the Project Programme and may result in certain
g <7 _ stages overlapping or being undertaken concurrently. A bespoke RIBA Plan of Work _ 7>
“Variable task bar 2013 will clarify the stage overlaps. The Project Programme wiill set out
the specific stage dates and detailed programme durations.
i Pre-aj Pre- di 1S, Planning applications are typically made using the Stage 3 output.
go.""bnle) PLapnlng < - Abespoke RIBA Plan of Work 2013 will identify when the planning - - == — - >
ariable task bar application is to be made.
s ad Frore e s Prepare H Strategy | Prepare St bili Review and update Review and update Review and update Camy out activities listed in Conclude activities listed
uggest il FTepare o S ang | S2view and update. o e G el [ -
- rational Strategy and Operational ar and Operational an imy ient Handover ack for use dunng the including Post-occupancy
Key Support E— Operational Strategy and Operational and Operational and and implement H Feedback duringthe | including Po:
Tasks .[l‘;gree R e?b' TVICES, | review Handover Strategy Handover Strategies and Handover Strategies and Strategy, including agreement | future life of the building oron | Evaluation, review of Project
Mﬁ"@gﬁfﬂ";‘;gz‘;‘n and Risk A Risk A Risk Assessments. of information required for future projects. Performance, Project
i - o issioning, training, Outcomes and Research
Exchanges and prepare Undertake third party Undertake third party Prepare and submit Building | SoMMmIssioning, ) .
Project Execution Plan consultations as required consuitations as required Regulations submission and 'randn:rnecr;nagn;‘et rr:nr‘;agerrmt, ﬂggﬂr;gﬁgf;r:ml ired. R T
including Technology and and any Research and and conclude Research and | any other third party . r% _ requ Updating of Project
Communication Strategies | Development aspects. Development aspects. submissions requiring consent. mai it ?pnsnngomg i %ﬁ ng of Frojec jred. i
d consideration of Common . - N _ . N CEoy Flae - y i it 2 requirec, in
as"m be Review and update Project Review and update Project Review and update Project constructed’ Information. response to ongoing client
T e Execution Plan. Execution Plan, including Executtion Plan. Feedback untl the end of the
Consider Construction Change Control Procedures. i Conaiatinn Upﬂemm i building's life.
Strategy, including offsite Review and update Strategy, including ealtha EptET
fabrication, and develop Health | Construction and Health and | sequencing, and update
and Safety Strategy. Safety Strategies. Health and Safety Strategy.
Sustainability Sustainability Sustainability Sustainability Sustainability Sustainability Sustainability Sustainability Sustainability
Checkpoints Checkpoint — 0 Checkpoint — 1 Checkpoint — 2 Checkpoint — 3 Checkpoint — 4 Checkpoint — 5 Checkpoint — 6 Checkpoint — 7
Information Strategic Brief. Initial Project Brief. Concept Design including Developed Design, including | Completed Technical Design | ‘As-constructed’ Updated ‘As- d’ “As- i
outline structural and building | the coordinated architectural, | of the project. Information. Information. Information updated
Exchanges services design, associated | structural and buiding in response to ongoing
(at stage completion) Project Strategies, services design and updated client Feedback and
preliminary Cost Information | Cost Information. maintenance or operational
and Final Project Brief. developments.
UK Government Not required. Required. Required. Required. Mot required. Not required. Required. As required.
Information
Exchanges

“Variable task bar - in creating a bespoke project or practice specific RIBA Plan of Work 2013 via www.ribaplanofwork.com a specific bar is selected from a number of options.

@ RIBA

RIBA H¥

RIBA Plan of
Work 2013
Overview
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Application

Integrated BIM-based process

architect \' structural

\

mechanical

Common Data
Environment

contractor . electrical
project manager

The structured use of a Common Data Environment
(CDE) requires strict discipline by all members of a design
team in terms of adherence to agreed approaches and
procedures, compared with a more traditional approach.
The benefits can only be realized with a commitment to
operate in a disciplined and consistent manner throughout
a project.
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New Standards Q1 2019

BS EN 150 19650-1:2018 BS EN 150 19650-2:201H

UK simndards a1 g Intarmaklonal standards . |
— BS| Standards Publication
e PD 196500
= B5 EN 150 Transition guidance
T ) , 16501+ 1o BS EN IS0 19650
Natanal )
Forewend Organization and digitization of information about Organization and digitization of information about
s | |w buildings and civil engineering works, including buildings and civil engineering works, including
> building information modelling (BIM] - Information building information modelling {BIM] - Information
management using building information modelling management using building information modelling
BS EN1SD
Lﬂﬁ+ Parl 1: Concegis and principles Jart 2 Dellvery phase of the assets
Annex

PAS 19522

bsi. bsi.
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UK Standards

International Standards

<
BS1192.2007+A2 2016 H BS EN 150 19650-1 + Mational Foreword } PD 196500 +
Guide to BS EM 150 19050

pPas 1192-2 BS EN IS0 19650-2 + Mational Annex N -

Iy

™
PAS 1192-3 — BS EN 150 19650-3
PAS 1192-5 — BS EN 150 19650-5

J

Moving from the UK 1192 series to the ISO 19650 series

The good news is that the differences between the 150
standards and the UK standards are not major 2s the
approach to BIM is very similar with the main differences
relating to the terms and definitions. This milestone
publication creates 2 fantastic opportunity to achieve
even greater improvemeants in collaboration and customer
satisfaction using BIM,

B5l clients currently holding BIM certification or verification,

including the BSI Kiternark, will have the oproortunity to
transition their system to reflect the new 150. To help you

vpgrade we will be producing lots of supoorting materizls
and services including webinars, training courses developed
by experts, and informative whitepapers and articles.

If you are new to BIM, there's no better time to take
advaniage of the benefits this can mean for your
organization.

Little Book of BIM

2019 edition

Includes IS0 19650 Standards

bsi.

~making excellence a habit’
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BIM Definition

Building Information Modelling (BIM) is a collabarative
way of working underpinned by digital technologies,
which allow for more efficient methods of designing,
delivering and maintaining physical built assets
throughout their entire lifecycle. Greater efficiencies
can be realized due to significant pre-planning

during the design and construction phases, providing
comprehensive information at handover stage.

Built Asset Lifecycle’

* This asset lifecycle concept is based on the RIBA Plan of Work 2013 o

Key Standards for BIM

BS EN 150 19650-1:2018 — Craanization and digitization
of inforrmation about buildings and civil engineering
works, including buillding information modelling (BIM)

— Information management using building information

modelling. Concepts and principles. This will supersede
BS 1192:2007+A2:2016.

BS EN IS0 19650-2:2018 — Organization and digitization
of information about buildings and civil engineering
works, including building information modelling (BIM)

— Information management using building information
modelling. Delivery phase of the assets. This will
supersede PAS 1192-2:2013.

PD 19650-0:2019 — Organization and digitization of
information about buildings and civil engineering works,
including building information modelling (BIM). Guide to
BS EN 1SO 19650:2018

PAS 1192-3:2014 - Specification for information
management for the operational phase of assets using
building information modelling.

ABCA 4005
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BIM Process Diagram

Delivery team
decision points

Information exchar
from or within deli
Leam

Client/asset owne
decision points

User decision poin

Authority decisio
points

SHARED

Information approved for
sharing with other
appropriate task teams and
delivery teams or with the
appointing party

Information authorized for
use in more detailed design,
for construction or for asset

management

Figure 10 — Common data environment (CDE) concept
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| o Status Description
Initial status or WIP
S0
Master document index of file identifiers uploaded into the extranet.
Shared (Non-Contractual)
aka Violume/System
THE CODE Project Originator |- [Zone - |Level Type - |Role Num Suitable for Co-ordination
51 S o :
CODELENGTH |26 charscrers 3 - & Charscters 1.2 Charsctere 2 Charscters 2 Charscters 1 Charscter Onk & Charsct The file is available to be ,shared" and used by other disciplines as a background for their
DESCRIPTION A single common The company that Use XX as the The level the data This is simply the type or form A Architect/ Architectural This is a information.
project identifier produced thedata.| |default Only use refers to: of data eg: B Building Surveyor denotin . .
thatis recognizably Zones if project C Civil Engineer groupin 52 Suitable for Information
distinct from any requires. ZZ — Mulii Level For Files: D Drainage Engineer number 53 Suitable for Internal Review & Comment
individual This is then XX — No Level AF Animation File E Electrical Engineer
organization's defined by the CM Combined Model F Facilities Manager It consis| s4 Suitable for Construction Approval
internal job chosen Model GF - Ground FIr DR 2D Drawing G Geographical Surveyor 1 digit D
number. segregation. There 01 —FirstFlr M2 2D model H Heating & Ventilation Group p[ |55 Suitable for Manufacture
should be at least 02 — Second Flr M3 3D model Designer 3 digit in|
one ‘zone’ per role.| |Etc MR Model rendering | Interior Designer drawing| |S6 Suitable for PIM Authorization (Information Exchanges 1-3)
EG. Arch Model, VS Visualization K Client Eg.
Mech Model, Mezzanines L Landscape Architect 1001wWH |S7 Suitable for AIM Authorization (Information Exchange 6)
Struct Model, etc. M1 For Documents: M Mechanical Engineer the begi
M2 BQ Bill of Quants P Public Health Engineer drawing| |D1 Suitable for Costing
Etc. CA Calculations Q Quantity Surveyor the 3 laf] .
CO Correspondence S Structural Engineer areseq D2 Suitable for Tender
All levels below CP Cost Plan T Planner number . .
ground floor prefix| |DBDatabase W Confractor D3 Suitable for Contractor Design
‘B FN File Note ¥ Subcontractor .
Bl HS Health & Safety v Specialist Designer D4 Suitable for Manufacture/Procurement
B2 IE Information Exchange Z General .
Etc. MI Minutes / Action Notes AM As Maintained
NOTES Use the 4 digit NB. A specific NB. A more IE. Roof plan M5 Method Statement Drawing] ) .
Company project unique identifier complex project would be multi PP Presentation areasfd |Published Documentation (Contractual)
numerics here - for each may need to be level. PR Programme 0 - Gengl
NB. NUMBER ONLY |  |organisation divided into RD Room Data Sheet 1-Subs{ [A Suitable for Construction
For Student should be defined several diff zones. RI Request for Information 2-Supe X . ]
Projects MO DULE upon them joining If s0 the Zone RP Report 3-Open Partially signed-off:
CODEie4005 theprojectie. Use | |Strategy should be SA Schedule of Accomodation 4-Finish | For Construction with minor comments from the Client. All minor comments should be indicated
company initials agreed at SH Schedule 5 - Pipeq by the insertion of a cloud and a statement of "in abeyance” until the comment is resolved, then
beginning of SN Snagging List SErvices resubmitted for full authorization.
project 5P Specification 6-Elect
SU Survey 7-Fixtul | AB As-Built Handover documentation, PDF, native models, COBie etc.
Fittings
& - Loose Furniture
9 - External Works
EXAMPLE 4005|- (UWSTD - XX - |ZZ DR - |A 1001 - |GEO MOD 51 - |A
*
= Optional add ons within scherma that we as UWTSD have chosen to include.
MB. There are other optional fields in the schema that we have optedto leave out ie: Classification (uniclass codes)
Guide authored by & Traylor, UWTSD, October 2015, Based on BS 1152:3007 + A2:2016 & B51152-22013 ABCA 4005
DIGITAL TECHNOLOGIES
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Conventions

4005 UWTSD XX GF DR A 0001 GenA AB

An ‘As Built” Ground Floor, General Arrangement plan
drawing produced by the architect.

4005 UWTSD XX XX SP C 0001 NBS A

An NBS Specification suitable for construction,
produced by the Civil Engineer




Tools

Drawing, Modelling and Specifications

AUTODESK” GRAPHISOFT.

REVIT ARCHICAD gBenﬂeg A | ,g:’

Advancing Infrastructure

s

autocap (V) | VECTORWORKS

2 0 2 0 & NEMETSCHEK COMPANY

Clash Detection, Virtual Build aSkEtChUP

M

AUTODESK

NAVISWORKS

revizto
CAFM and CObie Outputs

}gg thetechnologyforge
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BIM Process Diagram
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BIM Process at UWTSD SA1 Camp
us

 BIME
H t . " 2
xecution Plan S st @ e
and will leave clients with better tools for asset management.
This BIM Execution Plan (BEP) covers BIM processes for all Plan of Work stages during the contracted phase of
[ ) 3 D ik Td?mapin:;m's m!mnmimm ents (EIR).
H . " o ey 5 "
Revit Models (Nati m“fmmm*"mwwx
a t I Ve M 0 d The relationship petween the project documents relevant to the BIM process is ilustrated in Figure 1.
els)
Figure - Information me wmﬂm
L4 BI MXtra I o imﬂloulll:lm'\\'lm! ) e \_ /;‘;s:m:‘—_;_ B
1] tions
n S I g ht (CO m m O n D O:n:::"‘lnﬁlﬂﬂ m "::‘;:::‘::;’;fm"“ 1] e 1191-1001
ata Environme T ==
* Navi nt) | e
VISWO rks (CI ash PMuﬁ\fﬁlmdfnr?nucon\rulnuhgcmpm (BEP) { |
Detect
ec I O n ) | Responsibiliry Maix l'll pas 119232014
[ ] I. ncorpersted iRt I'.

1
ﬂ |

« Al project BIM Models ghall comply with this this document and asaodalod appendices.
1tis assumed tha\ the reader has 2 good unders! nderstanding of all technical terminology used in this document.
ont and has 10 be ka«pl pdalad with changes during the duration of the project.

C -
oBIE Data (Facilities Management)

South quay.
Construction of
Storey Technical

ABCA 4005
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Other ways of collaboration and
management of assets?

Tools such as Revizto enable a collaborative process using 2D and 3D
Modelling with Intelligent Data. The client does not require the Native
software to view models.

CO-ORDINATED

I'EV i ZtO ~7]  FEDERATED MODEL b

https://revizto.com/en/
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https://revizto.com/en/
https://uowtsd-my.sharepoint.com/personal/g_traylor_uwtsd_ac_uk/Documents/01%20Lectures%202019-20/Desktop/Revizto.lnk

How can we create data rich intelligent models?

Tools such as Revit enable intelligent 3D Modelling
that can be linked into a BIM Process.
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Remember a Revit Model alone is not BIM
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PART 1: MODEL
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PART 2: VIEWS
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PART 3: ANNOTATE
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PART 4: PUBLISH AND COLLABORATE
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Exarcise il D

It’s the Workshop again only this time in REVIT.
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e High to Apex of roof is 5m

* Floor to ceiling height is 2.5m
 Floor slab is 300mm,

e Roof is 300mm thick
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