EVERARD

PICK




Welcome

9.15—-10.45 Part | —Not BIM & BIM Level |

10.45 — | |.15 Refreshments

|1.15 - 12.45 Part 2 —Towards BIM level 2

12.45 - 13:00 Closing Questions
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Introductions

g

Justin Ashworth

Project Architect
justinashworth@pickeverard.co.uk
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Jenny Curtlin

Associate - Structural Engineer
jennycurtlin@pickeverard.co.uk

Chris Deacon

BIM Coordinator
chrisdeacon@pickeverard.co.uk
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Recap of Last Event

* Last Meeting — Examples of Revit based
projects

 Architect Led models
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* Little input from other disciplines
* Not formal BIM projects or process

* Everyone keen to learn more
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Pick Everard
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staff

Multi Professional
Consultancy

Architecture

Building Services Engineers

BIM Management

Civil Engineering

Cost Consultants

Facilities Management Consultants
Project Managers

Structural Engineering

Quantity Surveyors
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Why Pick Everard Started BIM

“The Government 201 | Construction Strategy (GCS) requires that: Government will require fully collaborative
3D BIM (with all project and asset information, documentation and data being electronic) as a minimum by
2016.This refers to all centrally procured Government projects as outlined in the GCS including new build and
retained estate, vertical and linear.” http://bim-level2.org/

Benefits to Pick Everard

* Improved coordination, productivity and
reduced waste thr'ough redesign. “This Government's four year strategy

for BIM implementation will change

« Site based efficiency resulting from identifying il dhnrhsdoesd it il
. . new, more efficient and collaborative
clashes before reaching site ways of working. This whole sector

adoption of BIM will put us at the
vanguard of a naw digital construction
era and position the UK to become

the world leaders in BIM.™

Francis Maude
Mindster for the Cabinet Offica
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Pick Everards Journey

2009-2017

2009 - Began

reviewing and

implementing
BIM

2011 - Decision

to fully embrace
BIM

Invest in
Software &
Hardware

PICK
EVERARD

All Staff undergo
5 days BIM -
REVIT training

BIM Mentors &
Champions

2015 - All
Projects in REVIT

Delivery of BIM
Level 2
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Question - Where are you! I

Drawing 2D CAD Multi D BIM BIM
Boards Modelllng 3D Ready Level 2
Modelling

B e



Learning and Sharing

Pick Everard are members of:

* Constructing Excellence — National Forum
* BIM Regions East

* NBS Beta Tester Group

Whilst also sharing our knowledge through:

 Links with National Contractors — Kier
Construction, Willmott Dixon

* Educating Clients
 National Conferences & Exhibitions

PICK
EVERARD

linrddey Cerpne A

SPACES
BIM Event



Software

/\ AUTODESK

* Architecture Autodesk Revit R REVIT
e Structures Autodesk Revit A STEERD
Tekla Structures & S-FRAME
+ Building Services  Autodesk Revit + MAGICAD [Nl NAVISWORKS MANAGE
» Civils Autodesk Civils 3D /A AUTOCAD CIVIL 3D
e Environmental IES ‘J VEHICLE TRACKING
* Specifications NBS Building / NBS Create 3 3DS MAX
Pick Everards investment to date in Software & training — ':E W ) MagiCAD
over £lm since 2009 ES| - rexia )y S-ERANME

EVERARD e [



Question —What are you using?
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Drawing 2D CAD Multl D BIM BIM
Boards Ready Level 2
Modelllng
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2012 —Tottenham Green Leisure Centre
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Benefits of 3D Modelling

* Early 3D massing and visualisations is quick.
* Early Environmental modelling — solar gain, daylight

* Useful for clients, planners & designers alike to
visualise the design.

* Coordinates single discipline information.
* Quick for Layouts / Schedules
* Details / Dims can’t be fudged (Mostly)

PICK SPACES
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Issues of 3D Modelling

* Can only be used for coordination if the whole team
is working in 3D

* Export to CAD Please!

* Requires strict modelling & sharing protocols
between the team

* Can result in the architects filling in the gaps i.e.
adding in structure FF&E etc. if not all disciplines are
engaged.

* Good at modelling but not so great at detail. Stage
set.

* Not so good at external works / site modelling.

PICK SPACES
EVERARD BIM Event




3D Modelling Deliverables

. PDF
. DWG, DWFx

PICK SPACES
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Question — Your experiences of 3D Modelling
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Drawing 2D CAD BIM BIM
Boards Modelllng Ready Level 2
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Project Example 2015

21
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Project Example 2015 - Structural
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Project Example 2015 - Electrical
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Project Example 2015 - Mechanical
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Project Example 2015 — Building Services
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Project Example 2015 — Structures and Building Services
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Project Example 2015
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Project Example 2015
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Developing the Model ¢

Miedly | Mumbing Fibsras | | Scvats Dimensioss

* Families & Systems

* Tagging and referencing
data EG Fire resistance
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Benefits of Multi-D 3D Modelling

* Early 3D massing and visualisations is quick.
* Coordinate disciplines early in the design

* Schedules directly from the Project Information
Model (PIM)

* Environmental modelling — solar gain, daylight
* Clash Coordination

* Design & Construction Benefit to Client
Cost & Program

PICK SPACES




Issues of Multi-D 3D Modelling

* Export to CAD Please ! — Supply Chain

* Still requires strict modelling & sharing protocols
between the team

* Not so good at external works / site modelling.

e Qver reliance on Model Information — Inter team
communication.

* Links to NBS Building was not intuitive.

PICK
EVERARD
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Multi-D 3D Modelling Deliverables

* Industry Foundation Class (IFC) files

* Native PIM format e.g. RVT

* PDF (Still required for contract)

« DWG, DWHFx

* NBS Create information linked directly to PIM

PICK SPACES
EVERARD BIM Event




Question — Your experiences of Multi-D 3D Modelling

“If we want to succeed as a team, we need to put aside our own
selfish, individual interests and start doing things my way.”

PICK o5
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3D Modelling vs BIM
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What is Level 2 BIM

BIM Level 2 maturity is a series of domain and collaborative federated models.The models, consisting of both
3D geometrical and non-graphical data, are prepared by different parties during the project life-cycle within the
context of a common data environment. Using proprietary information exchanges between various systems,
project participants will have the means necessary to provide defined and validated outputs via digital
transactions in a structured and reusable form.

BIM Level 2 requires all project and asset information, documentation and data to be electronic, which supports
efficient delivery at the design and construction phases of the project. At the design stage, designers, clients and
end users can work together to develop the most suited design and test it on the computer before it is built.
During construction BIM enables the supply chain to efficiently share precise information about components

which reduces the risk of errors and waste.
http://bim-level2.org/
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The ‘Wedge’
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BIM Level 2 — The Standards

mumesews | BS 1192:2007+A2:2016

BRITISH STANDARD Provides a ‘best-practice’ method for the development, organization and
Collaborative production | Management of production information for the construction industry,
of wrehiteetural, using a disciplined process for collaboration and a specified naming
engineering and )

construction policy.

information -

Code of practice
- * Underpinning standard to the BIM Level 2 standards

* Provides the template for common naming conventions
* Provides approaches to collaborative working

* Equally applicable to building and infrastructure projects

y
i

5 * It also facilitates efficient data use in facilities management
British Standards

PICK o5



BIM Level 2 — The Standards

PAS 1192-2:2013
PAS 1192-2 builds on BS 1192:2007 + A2:2016.

*  Focuses on the delivery of the Project Information Model

*  Graphical data, non-graphical data and documents

e Defines the requirements for the Project Implementation Plan (PIP),
Pre-contract and Post-contract BIM Execution Plans (BEP)

e Sets out the framework for collaborative working
*  Common Data Environment (CDE)

*  Details the standards and processes that should be adopted to enable
consistent, structured, efficient and accurate information exchange

Applies to both building and infrastructure assets!

PICK \2D)




BIM Level 2 — The Standards

PAS 1192-3:2014

PTGl ©  Sets out a framework for information management for the whole life
for the operational phase of assets using

building information modelling C)’Cle of asset management

PAS 1192-3:2014

. The framework includes:

*  The creation of an Asset Information Model to manage information
exchanges to and from a Project Information Model

*  The creation of external asset information models e.g. Computer Aided
Facility Management (CAFM) systems

*  Direct supplier inputs e.g. digital surveys
*  Other enterprise information systems e.g. financial reporting.

bsi. Applies to both building and infrastructure assets!

Ao



BIM Level 2 — The Standards

BS 1192-4:2014
e Outlines the UK usage of COBie

*  Aninternationally agreed information exchange schema for exchanging
facility information between the employer and the supply chain.

* Defines expectations for the exchange of information throughout

BSl Standards Publication

oo the lifecycle of a Facility
oT Intormation
art 4 Fufling emloers nfomaton *  Provides a common structure for the exchange of information
excnange requirements usm - . . oo o
omctiake, about new and existing Facilities
*  Ensures that information can be prepared and used without the
need for knowledge of sending and receiving applications or
databases
*  Ensures that the information exchange can be reviewed and
validated for compliance, continuity and completeness.
bsi. et Applies to both building and infrastructure assets!

PICK o5



BIM Level 2 — The Standards

PAS | 192-5:2015

Specifies requirements for security-minded management of BIM and
[ digital built environments.
S ¢ It outlines the cyber-security vulnerabilities to hostile attack when
' using BIM
*  Assessment process to determine the levels of cyber-security for BIM
collaboration which should be applied during all phases of the site and
building lifecycle.
* Relevant to any organization working with building information
modelling, digital built environments and smart asset management.

 The approach outlined is applicable not only to projects employing
BIM, but to any built asset where asset information is created, stored,
processed and viewed in digital form.

e Also applicable to the capture of digital survey data as part of the
bsi. day-to-day asset management processes.

Ao
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BIM Level 2 — The Standards — There’s more!

. BS 7000-4:20 13 Design management systems. Guide to managing design in construction

. BS 8536-1-2015_Briefing for design and construction. Code of practice for facilities management (buildings infrastructure)

. BS 8536-2-2016_Briefing for design and construction. Code of practice for asset management (linear and geographical infrastructure)

. BS 8541-1:2012 Library objects for architecture, engineering and construction. Identification and classification. Code of practice

. BS 8541-2:201 | Library objects for architecture, engineering and construction. Recommended 2D symbols of building elements for use in
building information modelling — BIM Level O-1 but still relevant.

. BS 8541-3:2012 Library objects for architecture, engineering and construction. Shape and measurement. Code of practice

. BS 8541-4:2012 Library objects for architecture, engineering and construction. Attributes for specification and assessment. Code of practice

. BS 8541-5:2015 Library objects for architecture, engineering and construction. Assemblies. Code of practice

. BS 8541-6:2015 Library objects for architecture, engineering and construction. Product and facility declarations. Code of practice

Coming Soon
. PAS 1192-6 Specification for collaborative sharing and use of structured Health and Safety information using BIM - Due September 2017

. PAS 1192-7 Construction product information — Specification for defining, sharing and maintaining structured digital construction product
information - Due late 2017

Also a full set of revised and “coordinated” standards due out by the end of November, aligning all of the current documents with each other.

B






BIM Level 2 — Employers Information Requirements (EIR)

* The EIR form part of the appointment and tender documents [on a BIM Project].

*  The EIR defines which models need to be produced at each project stage — together with the
required level of detail and definition.

*  The content of the EIR covers three areas:
*  Technical — details of software platforms, definitions of levels of detail etc.
*  Management — details of management processes to be adopted in connection with BIM on a project
*  Commercial — details of BIM Model deliverables, timing of data drops and definitions of information

purposes

*  As the BIM Protocol requires details of Building Information Models and Information Management
processes, the EIR provides an effective platform to communicate these requirements as part of an
appointment process.

PICK .\ o



BIM Protocol

BUILDING BNFORMATION  CIC/BIM Pro:
MODEL [BIM) PROTOCOL ™ =enin

* Supplementary legal agreement incorporated into appointments and contracts.
* Creates additional obligations and rights for the employer and the contracted party.
* Based on the direct contractual relationship between the employer and the supplier.

* It does not create additional rights or liabilities between different suppliers.

* The key principles of the application of the BIM Protocol are as follows:

. All parties producing Models should have the Protocol in their contract/appointment.
. The Protocol details all BIM Models to be produced by all parties.
. The Appendices have to be completed with project specific information for all projects.
. This should be available from pre-appointment documentation such as the Employer’s Information Requirements.
. Changes to the Protocol and its Appendices should be treated as variations to the Contract

* The CIC BIM Protocol Appendices are the only documents which need to be completed with specific project
details.

. Appendix | — Model Production and Delivery Table. This must include references to all Building Information Models that are required
by the employer at each project stage.
. Appendix 2 — Information Requirements. This details the information management standards that will be adopted on a project.

PICK \2D)



BIM Level 2 — BIM Execution Plans

"plan prepared by the suppliers to explain how the information modelling aspects of
a project will be carried out".

e The BEP is developed both pre and post-contract/appointment award

* Forms a direct response to the Employer's Information Requirements
(EIR).

* Details the project deliverables and the information exchange
requirements.

*  Will list the agreed targets for the timely delivery, exchange, reuse and
final handover to clients.

* It will also list all of the agreed elements as outlined in the EIR, the
brief, BS 1192:2007, PAS |192-2:2013, the BIM Protocol and the
contract documents.

PICK
EVERARD
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Benefits of BIM Level 2

* Coordinated design and construction information

* Reducing issues on site, saving time and money
* Linking NBS Create Specification directly to PIM

* ‘Data’ is stored and exchanged within models, reducing the need to review PDF
information from other disciplines

* Can analyse, extract and interrogate information

PICK o5



Issues of BIM Level 2

* Many Clients do not have EIRs but have a BIM aspiration

* Clients expectations of BIM deliverables exceed reality

* Contractors supply chain are not yet BIM ready

* Contractors adding BIM costs as an add on cost over traditional info
* NBS Create format is different and takes some getting used to

* Quantity Surveyors (5D) not taking advantage of digital information
* Programmers (4D) not taking advantage of digital information

* Facilities Management industry not yet fully engaged with BIM

PICK o5



BIM Level 2 Deliverables

* COBie Information Exchanges

* Industry Foundation Class (IFC) files
* Native PIM format e.g. RVT

* PDF (Still required for contract)

« DWG, DWHFx

* Information formatted for FM

PICK SPACES
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BIM Level 2 In Practice

e  Start with a clearly defined EIR
*  Appoint a dedicated Information Manager

* Develop and agree the BEP with the Project Team
. What are the goals of BIM for this scheme
. Agree who models what, when and how the information is shared and coordinated
. Common Data Environment (CDE)
. Common nomenclature — make sure everyone is doing the same
* Review Meetings —Talk to each other!

. Model review, clash coordination, progress and programme review

* lts all about the templates

It’s a live document, keep it up to date!

PICK
EVERARD
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How does a project work?

Still begins with a brief and a pencil (apparently).
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3D Survey Point Clouds
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Early Stages

Early Modelling used to generate RIBA Stage | & 2 models using generic
systems

ol e h
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L 6 1]

B =



Environmental Modelling

Not there
yet

Dynamie Simulation
Model
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Daylight Analysis

Leveraging the building

information model for design | - | W

matural
vientilation

and analysis...
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Environmental — Passive Design

* Export the model to analysis software;

* Optimise facade performance; — —

e Design shading elements; R iy
Evaluate fabric improvement options; }“““*xh I
Identify most energy and capital cost ﬂﬂh ! o

efficient means of improvement.

PICK o5



Environmental — Passive Design

— LA /

Analysis tools available;

* Solar shading for minimising unwanted gains;

*  Ray tracing for daylight optimisation and glare""""""ﬁ
control; !

Fabric performance for heat losses and cooling 7

loads;

Computational fluid dynamics for ventilation | 2

modelling.
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EnVironmentaI _ Sel"ViceS DeSign ....................... Net Zero CO, Emissions

Analysis tools available;

D) 76000
*  HVAC modelling for plant optimisation; Eloi:
»  CIBSETMb54 energy analysis to bridge the E 126-150

Over 150
performance gapi

Less energy efficient

Compliance tools for regulatory assessment (Part L,

MEES, ESOS, local sustainability targets);

Future tools such as ERGON to bridge the gap
between CAFM and predictive modelling.

: g ,—] : (MEr
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" BIM Level 2 Model
Chelmsford City Council — Riverside Ice & Leisure Centre
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PR aluminium lousered screening to
plantroom Colour TBC —————————m= ¢

MBS Ref. 25-65-45/150

Alurinium PPC pressed flashing

to base of cladding pansl
Colour, TBC

Facing brickwork,
NES Ref,

1
1200ga Polthene

——— layer below insula

iappad with DPC

=

S thick soree

— polthens separat

Smm Ir;suthim

— a0

L

W

LF

1
i CaRaR)

Hign performance insulaton.
NES Ref,

Gas protection kver towrap arcund whole
endent of footings and ground bearing skab.
Ensure DPM is lapped with Gas protection

layer as per manufaciuners

recommendations

Y
P
R : :
W 3
m AN
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PE_Door_IntDbl_Flush_Moarchitrave
1962x2100mmFDED

Doors {1}
Constraints
Level

Frame Type
FrameHeadDetail
FramelambDetall
Gaphies:
Taxt
Fire Ratings2
Double sided finger protection
Emergency Application EN 179 Lever
Height
i
Phase View Filter
Ironmongery Set
Seals
Architrave Req.
" Frame Depth
“wall Type
I;!ésagn ]
Glazing | Paneis
Width

Frame Material
 Finish
Dimensions

Wall Thickness
Identity Data

Image

Comments

Mark

Door Fire Sign

PICK
EVERARD

|LO{Ground)

FDE0
‘Yes

:Set O + Auto Opening
Smoke

GRP composite doorsets including frames.
'_..?.". o0
Internal Doar

0.26-D02
51

(?J
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Basic Wall
S PE-Int_Pistr-ConcBlk-Rndr-Tile_177-A

Walls (1)
Constraints
Location Line
Base Constraint
Base Offsat
55:1?5." iE Attached
Base Extension Distance
Top Congtraint
“Unconnected Hedght
Top Offset
Top is Attached
Top Extension Distance
‘Room Bounding
Related to Mass
Construction
wall Type - stud - RwS0
Wall type - shed - Rw33
Wall Eulldup
Element number
Summary rating
FE - Fire Rating 30 - Wall
'PE - Fire Rating 60 - Wall
PE - Fire Rating 120 - Wall
Phase View Filter
=
Structurat

ble Analytical Model

| B EdeType
2 &
1 Core Centerfing {em
LO{Ground)
-110.00
-
{0.00
{Up to level: LO{Ground)
oo
F
H
&
H
i i)
Blockwork
=
F
iC
i J
H
r
|
2
= w

f—

Shoe

0.18

nity Area
N/A
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Properties

S W

FPE-Int_ConcBlk-Cav-Insul-ConcBlk-Rndr-Tile_349-B- 7

PE-nt ConcBIk-Cav-lnsul-ConcBlk 275-B

PICK
EVERARD

Blockwark 1274 m? :PE-Int ConcBlk-Cav-Insul-ConcBlk 275-B (L0{Ground)
1274 m
D el ' |PEdnt_ConcBlk-Cavinsul-ConcBlk_275-B: 1
PE-nt ConcBIk-Cavinsul-ConcBlk 400-B
Blockwark 620 m? :PE-Int ConcBlk-Cav-Insul-ConcBlk 400-B (L0{Ground)
schedule: 20-Wall Scheduleli Edit Type [6.20 m* 1
: «» |PEAnt ConcBlk-Cav-Insul-ConcBlk 400-8: 1
Ld‘-:r;ﬂ?'l'[:arr:;ate ione> | |PEnt ConcBik FFinsul ConcBlk 326 |
Blockwark 399 mt {PE-Int ConcBlk-FFEInsul-ConcBlk 326 L0{Ground)
...................................................... 20-Wall Schedule-L0... 13799 m2 4
Bloclkwork 202 m? iPE-Int ConcBlk-FFInsul-ConcBlk 326 (L0{Ground)
202 m®: 1
- |PEnt_ConcBlk-FFInsul-ConcBlk_326: 2
Shiacing ; ; 2: PEdnt ConcBlk-Plstr 153 : _
- 500 m? {PE-Int ConcBIk-Plstr 153 L0{Ground)
Phase Filter Showy All 500 m=
163 m? {PE-Int ConcBlk-Plstr 153 (L0{Ground)
1.63 mé: 1
134 m? iPE-Int ConcBlk-Plstr 153 (L0{Ground)
1.34 m: 1
129 m? {PE-Int ConcBlk-Plstr 153 (L0{Ground)
1.2% mé: 1
PE-Int_ConcBIk-Plstr_153: 4
PE-nt ConcBlk 100-B
4133 m? {PE-Int ConcBlk 100-B (L0{Ground)
433 m® 1
i3.60 m? :PE-Int ConcBlk 100-B (L0{Ground)
3.60 m* 1
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BIM Implementation —
Lessons Learned

* Early Client engagement —
EIR’s (BIM Creep)

e Good BEP is essential

* Show and Tell inter discipline
communication more
important than ever

PICK
EVERARD

The

Right Information

of the
Right Quality
at the
Right Time
with

Consistency
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BIM Level 2 —What’s next for Pick Everard

* Continued development of our Standards and Protocols.
* Progress implementation of 5D CostX

* Progress implementation 4D Programming & Phasing

* Digital Validation and Verification of models

* Template development

* Reduce the use of AutoCAD to legacy schemes only

PICK o5
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Question —What'’s next for you!? o
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