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>40 years into 1 Hour won’t go

18/03/19

So | am providing links to other information if you want to know
more
— | offer you the doors, you open them and see where it takes you

Question Everything

— Use what you know, join up your thinking, keep learning and refining what you
know

Don’t assume that | know everything
— (I know a lot but not everything)

Don’t assume | have cherry picked the best bits
— (new stuff keeps appearing)

Don’t assume what your being told is the whole story
— Some will hide what they don’t want you to know
— And tell greenwash porkies

Do your best with what you know
— When you know better
— Do better




This Presentation on GBE:

Find this file on GBE website at:
https://IGreenBuildingEcyclopaedia.uk/?P=20897
Find related image folders on Pinterest

https://Iwww.pinterest.co.uk/bmurphy1390/BIM

Schedule of related pages:

https://IGreenBuildingEcyclopaedia.uk/?P=17699
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BiIMon GBE 1 of 2

BIM Jargon Buster Theme
https://greenbuildingencyclopaedia.uk/?p=1409
BIM Periodic Table
https://greenbuildingencyclopaedia.uk/?p=12691
Communicating Product Data BIM4M2
https://greenbuildingencyclopaedia.uk/?p=11309
Sustainable Design & Manufacturer’s Information
https://greenbuildingencyclopaedia.uk/?p=2046
Specifications within BIM
https://greenbuildingencyclopaedia.uk/?p=4394
Whole Building Calculators
https://greenbuildingencyclopaedia.uk/?p=600
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www.GreenBuildingEncyclopaedia.uk Cycle Assessment Procedure for Eco-impacts of Materials

BIM a Spec Writers
Perspective

Edinburgh Zoo 23 11 2012
From Alphabet Soup Bowl to Holy Grail?
Jargon Busting with
Brian Murphy BSc Dip Arch (Hons+Dist)

Another GBE CPD/Lecture to download
18/03/19 And https://greenbuildingencyclopaedia.uk
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Another GBE CPD/Lecture to download

18/03/19 And https://igreenbuildingencyclopaedia.uk




BIM on GBE 2 of 2

Specification Development RIBA Plan of Work 2013
https://greenbuildingencyclopaedia.uk/?p=1339
National BIM Report 2013
https://greenbuildingencyclopaedia.uk/?p=1003
Product Data Templates (PDT)
https://greenbuildingencyclopaedia.uk/?p=8097
Digital Object Identifiers (DOI)
https://greenbuildingencyclopaedia.uk/?p=7314
Green BIM Building Conference Leeds
https://greenbuildingencyclopaedia.uk/?p=1867
Blockchain Timber Chain of Custody
https://greenbuildingencyclopaedia.uk/?p=20312
EUTR EU Timber Regulations NEPCon Hub
https://greenbuildingencyclopaedia.uk/?p=16016
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 Future Systems:
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CAD BIM & APPs




Quotes for the Day

e CAD is not BIM BIM is not CAD
 Excel killed the development of BIM for

a 40 years
— (Paul Fletcher: “Beyond BIM” 2012)

* All the CAD software providers helped
suppress it too
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“THE ARCHITECT SAYS YoU DON'T NEED DIMENSIONS ON THE
DRAWING WHEN YOV CAN SIMPLY QUERY THE COMAVTER MODEL”
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BIM Past and Future:

* Jules May started programming 3D intelligent CAD
— Bridge Software
— CAD companies tried to destroy his Software
— Brian Murphy helped develop an early prototype
specification output

 For BIM to become really intelligent:

— |t needs current data, lots of it,

e about products & materials
— BOM Bills of Materials generated from BIM model
— APPs to interrogate BOM and data:

 Datasets + equations = calculators

— Neither are well developed yet

 Some will arrive when you join the profession
18/03/19
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BIM & 2016

Government in a review of the state of the
construction industry decided yet again the
industry competency was still not up to par

They determined Intelligent CAD = BIM Building
Information Modeling was the way forward for
future Government Procurement

2016 was set as the threshold date by which all
future projects will be delivered with BIM Level
2

And they want to see 10% price reductions year
on year 10
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I 1 A fully integrated and interoperable

95% produce 20 drawings lacking 20 3D spatial coordination based on BIM(M) hos the potential to mitigate risk

coordination increasing costs by B51192:2007 has the potential 1o

throughout the process and 10 increase

25% through waste and rework, remove error and reduce wasteby by +2% through a collaborative

50%

process.
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WHO ARE THE
BIM COMPANIES?
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3D 4D 6D

(3D Model) (Schedule) (Building Lifecycle
Information)

— 9% elibrary:

$ » Who?

$ » When?

$ » Where?

$ » How much?




4D

SCHEDULING
* Project Phasing
Senulabons
» Lean Scheduling
~ Last Planner
~ Just In Tame (JIT)
Equpment Defivenes
~ Detaded Semudabon
Instaliation
= isual Vahdabon for

Payment Approval

18/03/19 © GBE NGS ASWS 2019 Design & Detailing to Perform
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BiM

ESTIMATING
BIM
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The Periodic Table of BIM
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Best Pr

ce @
Case Stucy #
Framework or Mode! &

Guidline =

& Guides

Learning Module or Material &
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Strategy or \
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Visual
Access

Easy Conflict
Resolution

Schedule
the Process

Manage the
Costs

Supports
Lean
Construction

Improved
Coordination

18/03/19

Effective Facility
Management

Easy retrofit
and renovation

Detailed
Documentation

© GBE NGS ASWS 2019 Design & Detailing to Perform

Effective
Sustainability
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Impr oved
cormmuwmcation of
design intemt

« Better collaboration
« More efficient design

Avouds rework

* Improved field
productmaty thiough
building it wirtualty

« Improved senace to
clients

« Better on site
coordination resulting
in reduce RFis and
changes

+ Reduced wastage by
using data for
estimating or

\sequencing

ﬂnables prefahncaum\

Better decision making

More predictability

Basis for asset depreciation
LBackg:owm for Nidure projects

-.oo\

Improved communication with stakeholders

\

.

J

(Enhanced visualisation
and simulation
potential

* |Improved transparency
of progress

« Improved
communication of

» Accurate as built documents
* More thorough information and ease of accessibility
* Linked to facildty management systems

design intent
k o

Entianced vasualisation
and simulation poterdial
Reduced disruptions in
handover
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Sub-model Sub-model Sub-model

Structure
Model

l

Structure
Transfer

SHARED

Architecture

Transfer
/

Architecture MEP
Model Model

Upp CE
18/03/19 Sub-model Sub-model Sub-model ATE NOT! Sub-model Sub-model Sub-model




Professional
Responsibility

e Shared data in shared environment:

— Aim is to resolve issues/clashes and
coordinate all disciplines outputs before site

— But is there a risk of blurred responsibility
boundaries?

— Can you see who is responsible?
— Needs to carry a time line against all actions

— Can you extract yourself from the firing line
when things go wrong, despite all efforts

1s03nse ACA Newsletter discussed this at length *




Conceptual | Detailed
design design

Programming

Construction
Logistics




PLAN

Existing Conditions Modeling

DESIGN CONSTRUCT OPERATE

Cost Estimation
Phase Planning

Programming
Site Analysis
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3D Coordination
Site Utilization Planning
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3D Confrol and Planning

Record Model
Maintenance Scheduling

Building System Analysis
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L ISecondary BIM Uses
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RIBAMY Plan of Work 2013

Description of
Key Tasks

Information

(it wtage
Completion)

Govemment
Gateway

The Plan of Work arganises the progress of designing, constructing, mamtaining and operating buikding projects into 2 number of key Work Stages. The sequence or content of Work Stages may vary or they may overlap to st the procurement method, the
project programme and the chients risk prodile.

RIBA Work Stages

------

Preparation Concept Design Developed Design ~ Technical Design ~ Specialist Design Construction Use & Aftercare
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RIBAWY Plan of Work

Preparation

Design

Pre-Construction

!
:

RIBA Work Stage CIC Work Stage
Appraisal
Preparation Bricf
Design Brief
Concept
Concept 2 P
Design
Design Development Developed
Design
Technical Design
Technical
Design
1"
Production
Information
2
Tender Documentation
Tender Action
Specialist
Design
Mobilisation
Construction

Construction to
Practical Completion
11
1.2
L3

Post Practical
Completion

(Offsite & Onsirte)

Figure 1: Mapping the new Plan of Work, and alignment with the current proposed CIC

stages
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The RIBA Plan of Work 2013; an overview
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RIBA Plan of Work 2013
Designing for Manufacture
and Assembly
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Disaster _— < |
Planning and \ Modelin .'
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Rigid Insulation
CMU Alr Barrier -

Vertically Grouted =
& Reinforced Celis Drainage

« Panel

3’] - S Wall Ties
i i . Brick Veneer
-

A quide for Autodesk Revit users developed by BIM-M and the TMS BIM Committee,

Ak,

BIM-M
Building Information Modeling
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The RIBA Plan of Work 2013: BIM Overlay May 2012
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Yorkshire & Humber
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Effect / Cost / Effort

@,_ Ability to impact cost
and performance

Cost of design
changes

@_ Drafting-centric
workflow

BIM Workflow
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Level of Detail
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Level of Developement
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Level of Information

i










LEVEL
GO

Schematic

G1

Concept

of DETAIL

Defined

Rendered

DESCRIPTION:
Office Chsair

WIDTH:
DEPTH:
HEIGHT:

MANUFACTURER:

MODEL:

DESCRIPTION:
Office Chsair

WIDTH:

700
DEPTH:

450
HEIGHT:

1100
MANUFACTURER:

MODEL:

DESCRIPTION:

Office Chair
Arms, Wheels
WIDTH:

700
DEPTH:

450
HEIGHT:

1100

MANUFACTURER:

Herman Miller, Inc
MODEL:

Mirra

DESCRIPTION:

Office Chair
Arms, Wheels
WIDTH:

700
DEPTH:

450
HEIGHT:

1100
MANUFACTURER:

Herman Miller, Inc
MODEL:

Mirra

(based on AEC [UK] BiMprotocol w20 - Component Grade)

practicalBlh.net @ 2013
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+LIFE CYCLE

LIFE CYCLE READY
GREAT MODEL DETAIL
COMPLETE PARAMETERS

D09 P9 0.0 0-0.0 09 9999 0,0.90-0-9-090, 0.0 092 90 900,90V O OIS DOV PO OIVLVIVVKTOI I OIS DETITSS

5D

+COST

4D

+TIME

3D

3D MODEL

2 9:0.9-0. 4 0000 O N9 -00.90 0

GREAT MODEL DETAIL

Lo CONSTRUCTION PARAMETERS
.,:“;;:,:;““"..... 9 ¢ 99 909 090 09 9 90 0.9 90 0.0 9 0.9 0 9.9
s GENERAL MODEL DETAIL
GENERAL PARAMETERS
‘ \"\. _/.'

MASSED MODEL
ANALYTICAL PARAMETERS

® 90.9'9 9.9'0.9.0.0 09,90 .0 0.0.0.00-9.9 0.9-0'¥990..0 . Q.0:90:0.0.0'0.0.9:00
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Template Category Cable Ladder Systems

Template Version Draft for Public Consultation
Cable Ladder Systems used for the support and dation of cables and possibly other electrical equipment in electrical and/or
LSITEIII communication systems Installations
Classification System
Classification Value
Sultabllity for Use Consuitation - draft use only
Template Custodian CIBSE
Information Category Parameter Name Value IUnlts |Nous
Manufacturer Data
Manufacturer Text

Manufacturer Website
Product Range

Product Model Number Cr Cece

CE Aporoval Text Numter, Yes, No

Product Literature URL

Features Text Free text 1o descnbe procuct

Construction Data

Type Thi Bie ficld, cther fiekds wil be required in final POTs

Bie field, other fiekds wil be required FOTs

: This in final POTs
Calour hisis a Sie field, other fiekds wil be required n final POTs
Finsh This is & Sie field, cther fiekds wil be reguired in final POTs
Fings ! msocies | Ancilianies Link to websie
Configuration Link to websie
Application Data
| et |
I I Text lc g. Integral battery, System-powered. Other, UserDefined

mm Cr Diameter. Minmum anc maxmum lengths available
Cweral Internal Width mm Mnimum and maximum widths avalable
Cweral Vidth mm Mnimum and madmum widths avalable - exiemal

eral Heght mm Mnimum and maximum heights avalable
Gross Weight k3 Equates 1o Operating Weight
Rung Spacing mm For standard product e: 300mm
Cablng Area Depth mm
Material Gauge mm Equates io thickness
kg Equales 1o dry weight of unt pius packagng alowance

mm Access required for maintenance of this item

mm Access required for maintenance of this item

mm Access required for maintenance of this item

mm Access required for maintenance of this item

mm Access required for maintenance of this item
Access Clearance Rear mm Access required for maintenance of this item

Si inability
S Material BREEAM ctc Embodied Carton kgCO2
S Material BREEAM ctc Ufe Cyde Analysis Number
S Material BREEAM etc of Manutacturer GreRef
S Material BREEAM etc Specifcation Enumeraton
S Material BREEAM etc Ervdronmental Product Ceclaraton Text
S Material BREEAM ctc Responsbe Sourcing of Matenals Enumeraton ing Industry Standard
Sustainable Material ETL Energy Technology List URL Hyperding %0 ETL webpage for procuct
S Material LEED v.4 Responsibie Extracton of Materials Text Avaiting Industry Standard
S Material LEED v.4 Matenal Ingredient Reporing Text Awaiting Industry Standard
[ o] i & Maintenance
Facilities/Asset Management O&M Manual Hyperdink %o Manufacturer O&M Cata
Daly A nance tasks or SFG20 codes
Weedy tenance tasks or SFG20 codes
Manthly nance tasks or SFG20 codes
urtery enance tasks or SFG20 codes
6 Monthly nance tasks or S codes
Annualy nance tasks or SF codes

Bespoke Tmeframe
Expectec Lfe
Warrarty O

tenance tasks or SFG20 codes

This spreacsheet s the property of CIBSE akhough it can be freely used in the ways des
t s important that the Categores and Paramelers gven on the foem are not changed. It
Any comment o saggestion on ther revision should be acdressed to pdi@civse org

bed, and completed with data speciic to particuiar products
=0 mportant that where units of measurement are cefned on the form that these %00 are folowed.
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ALY
Climate change 0.00E+00 | kg CO2 eq m 0.00E+00

[Human toxicity, cancer effects | 0.00E+00|CTUh [ Resources | | & |
Human toxicity, non-cancereffects | 000Es00|CTUn | | | |
Particulatematter | O0O00E+00|kgPM25Seq| | | |
lonizingradiationHH | O000E+00|kgU235eq | | |
lonizingradiationE | 0O00Es00|CTUe | | | |
Photochemical ozone formation | 0.00E+00|kgC2H4eq | | | |
Acidificaton | O000E+00|molcH+eq | | |
Terrestrial eutrophication | 0.00E+00|molcNeq | | | |
Freshwater eutrophication | 0.00E+00|molcPeq | | | |
Marine eutrophication | 0.00E+00|molcNeq | | | |
Freshwaterecotoxicity | 000E+00|CTWe | | | |
landuse | O0O0OE+00|kgCdefict | | | |
Water resourcedepletion | 000E+00fm3 | | 0| @ |
@@ | @ |kgsbes |y 0| 000 0
I A U (N DU E—
cumulative energydemand | 000Es0OfMW) | | | |
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Budding Assessment Information

Supplementary Informaton
Building Lée Cycle Information beyond the Buddng Life Cycle

Al-A3 Ad-AS B1-87 C1-C4 D
CONSTRUCTION Benefts and loads beyond the
PRODUCT stage PROCESS stage USE stage END OF UFE stage system boundary

A3 Ad AS B3 C2 C3
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Figure 1: Life cycle stages and modules used in CEN/TC 350 standards such as EN 15804
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EN 15804:2012 (E)

BURDING ASSESSMENT INFORVATION

BUNLDINGD UFE CYCLE WNFORVATION
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Figure 1 —Types of EPD with respect to life cycle stages covered
and life cycle stages and modules for the building assessment
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| Decrement delay FU : to give a decrement delay (d) of X hours (defined by the user) for 1 m?® surface

Needed data

Needed data

Needed data

Needed data

Needed data

Default data

Needed data

Needed data (option 1)

Defined by User

Formulas d=1,38%*V1/a
Formulas a=Afp*C
Formulas e=d/1.38*V(p*C/A)
Formulas Q=e*S*p

Converter
|input from Product Data Sheets

Specific Heat Value

from kg X
| 2100| kX

18/03/19

DL Design Life of Building 50
CLE  Component Life Expectancy/Replacement period 50
Material
1 e thickness of material layer 03
2 p Rhd (volumic mass) [density] 700
3 S surface area of wall considered 1
4 A thermal conductivity 1
6 ¢ Specific heat value 0.58
7 d Decrement delay (Hours) 12
d Decrement delay (Hours) 0.020546475
a  diffusivity
e thickness of material layer
Q Quantity
| 302 |
| Resuit |
to Wh/kg.K
| 0.583333333| wn/kg.K

m
Years
Years

m
kg/m3
m2

W/m.K

hours

kg

Default Choose this method not the next one

Default or PDS
PDS

PDS
Default

PDS Be careful with units
PDS See Converter if units are: J.kg/K

LookUpTable Could this be LUT/DDL with options?
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UNIVERSITY OF

)BATH

INVENTORY OF CARBON &
ENERGY (ICE)

Version 1.6a

Prof. Geoff Hammond & Craig Jones

Sustainable Energy Research Team (SERT)
Department of Mechanical Engineering

University of Bath, UK

This project was joint funded under the Carbon Vision Buildings

program by:
— e —
CARBON 18 busies s €PSRC

TRUST

Available from: www.bath.ac.uk/mech-eng/sert/embodied/

Peer Review Source: Hammond, G.P. and C.I. Jones, 2008, 'Embodied energy
and carbon in construction materials', Proc. Instn Civil. Engrs: Energy, in press.
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Interoperability and Integration

 The success of Applications to work with
each other is to release the code of one to
developers of the other, so they can
interrogate it and write code to
interoperate seamlessly with each other
then test it and have on line updating

Plugins and Apps become a doddle to load
and start using

All existing building analysis applications
must migrate towards BIM APPs so there

is no or little file transferring or translating,
between applications
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Built2SpecProject

EU funded Project

Avoiding compromise in specification without
accountability

Accountability through Smart Phone

— All decisions makers recorded against all actions/decisions
made

* All decision points know in advance through templates built from
spi?tcification review/approval sign off clauses out of NBS Create
software

Approving: Prototypes, Samples, Mock ups, Control samples
Responding to: RFI Requests for Information
Recording: works completed

— Recording: snagging points




BLOCK
CHAIN

The distributed ledger of
information. In easier

words it's a Record
Book.

Decentralised
No middleman
Irreversible

Secure

[

Person A sends money to
) person B

02 Exclusive transactional
stream created

nY Info is sent to members
S on the network E

Members voriiy_tho info P RO c E SS
| DEFINED

Validation takes place

No activity without
permission of members

If no objection, the
transaction takes place

Industries Disrupted
. Centralised
SUPPLY CHAIN
@ sankis the middleman MANAGEMENT

‘ Reversible @ @

Reduced fraud Improved inventory

and errors services
’ Prone to theft
1




permion of members

If no objection, the
transaction takes place

[

Industries Disrupted
‘ Centralised

Decentralised
SUPPLY CHAIN
No middleman . Bank is the middleman MANAGEMENT

Irreversible . Reversible @ @

Reduced fraud Improved inventory

and errors services
Secure . Prone to theft

Permanent record of data . Records can be deleted E@

Minimized course Reduced delays
costs from paperwork

No service fee charged ’ Service fee charged

Autonomy to participants . Regulated by a central bank Q [@

1 Identification of Increased consumer
issues faster and partner trust

DIFFERENCE B AN K
FROM THE

INSURANCE RETAIL PRIVATE TRANSPORT

e——————ln > d———— el



I Minimized course Reduced delays
costs from paperwork

No service fee charged . Service fee charged

Autonomy to participants ’ Regulated by a central bank Q @]

1 Identification of Increased consumer
issues faster and partner trust

INSURANCE RETAIL PRIVATE TRANSPORT

Improved trust Claim processing { sumer payments Large paper Loyalty points can
through smart ney documents for automatically

contracts R legitimacy of activity multiply

b £, 5%

Fraud detection Enhanced Product authentication, Record of auto- Record of
and prevention efficiency from manufacturer to delivery repair services purchases kept

VOTING ENERGY

© = :

Voting through Eliminate fraud Better Reduced rigging Peer to peer Easy Bill payment
cell phones voters accountability in elections energy trading




Operating as a
“data service provider”

Self-serve data

Collaboration and
sharing analytics
across the enterprise

Leveraging use cases
for multiple LOBs

Integrated metadata, quality, and

jsganNes
InEENED

ANERRARED
ssasnwes
ERma»

p————— governance across Big Data
v (e —
S \ ‘ Predictive insights integrated

into business operations

Leveraqging discrete

LOB use cases LEVEL 3 ’OQQQ‘
Structured and e I

unstructured analysis

Predictive analytics
applied to Big Data

LEVEL 2 Using Big Data mostly
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Want to know your organization's level of Big Data maturity?
Take the FREE assessment at bigdatamaturity.knowledgent.com.
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The Data Science Process

What is the scientific goal?
What would you do if you had all the data?
What do you want to predict or estimate?

Ask an interesting
question.

How were the data sampled?

Which data are relevant?
Get the data- Are there privacy issues?

&..\_\

/ Plot the data.

Are there anomalies?

Explore the data' Are there patterns?

Build a maodel,
Fit the model,
Validate the model.

Model the data.

Communicate and What did we learn?
. . Do the results make sense?
visualize the results. Can e tell & story?
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Joe Blitlzstein and Hanspeter Pfister, created for the Harvard data science course htip://es109.0rg/.
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THE BIG DATA CRISIS

The amount of data companies
collect keeps growing.
They urgently need a strategy
to make sense of it all
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THE BIG DATA FIX

Smarter researchers aren't just collecting big data—they’re viewing it as one
tool in their toolbox, combining big data with customer engagement.
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Data Science Is Multidisciplinary
Business ~ |

Strategy

Business
Analyse

\ Inquisitiveness



"The Comfort Zone"
Dy @theweallnhike
Find
purpose
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‘Comfort Fear Learning Growth

Zone Zone  Zone Zone
-y
F.dmlnd Find
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Live
dreams

. new skills Set new
Be affected by goals
others' opinions

Extend your
comfort zone Conquer
objectives
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