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Project eXecution Plan (PxP)

» Manages Expectations < Supports Use

: 1 2. Why: Define 3. Who, When, 4. How: Establis 5. Success:
i I:;?{;:::;:&gge I} BIM Goals and What: Design the Supporting Develop Key
Objecti BIM Process Infrastructure Indicators

M = B

» Clash free > * Software * Metrics
Coord. Model - level of Detail = Data - » Measure and
e LEED s Level of : Exchange - Monitor vs.
certification Development « Naming ~ Goals
> Specs e Who - » Tracking ~ ® Process
£ Modil - Responsible « Communicate ~~ adherence
e it |
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referenced in NBIMS-US V

Identify BIM Goals
and Uses
k 4
Design BIM Project
Execution Process

Develop Information
Exchanges

w
ne Supporting
structure for BIM

Define projectand feam value
through the idenfification of BIM
Goalsiand Uses,

Develop a process which includes
tasks supported by BIM along with
information exchanges.

Develop the information content,
leyel of detail and responsible
parly for each exchange.

Define the projeclinfrastruciure
required fo support the developed
BIM process.

BIM Project Execution Planning Procedure

da 2010 ntlerandingg B and o
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! Specification and Bidding

= Starts in Design
= But relevant to whole Team / Supply Chain / Project

» Converting owner expectations into reality

Owner Designer Specifier

* Functional requirements * Recommends “designed” * Spec book: descriptive,

elements (drawings) e administrative, installation

¢ Manual link to drawings

Bidders Builder : Maintenance

* Select products * Sources and installs Personnel

* Requirements manually * Low caost vs. conflicting

» Get books (if lucky)
checked for approval requirements

‘Walk thrbugh uéing wf-ndows as the examle

Process breakdown courtesy of David
Watson of Digicon Information Inc.

(o,
Images and document samples ("‘&;
f All Weather Wind Ltd. ALL
N —JA.C?‘u.rE.teﬁyo er Windows W!m
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Owner

* Functional requirem

L Tfaditiona_l Process

Designer

¢ Recommends “designed”
elements {drawings)

Specifier

* Spec book: descriptive,
administrative, installation

* Manual link to drawings

Bidders

* Select products
* Requirements manually
checked for approval

Glazing/Fenestration

Functional Requirements

Hi-performance windows with reduced solar load and glare. U-factor of XX.

Easy to maintain and clean.

Lifecycle
Expected life > 15 years.

Builder

= Sources and installs

s Low cost vs. conflicting
requirements

Maintenance
Personnel

* Get books {if lucky)

Owner

+ Functional requirements

Designer

* Recommends “designed”
elements (drawings)

Specifier

» Spec book: descriptive,
administrative, installation

* Manual link to drawings

Bidders
e Select products

= Requirements manually
checked for approval

Glazing /Fenestration

Functional Requirements

Builder

= Sources and installs
= Low cost vs. conflicting
requirements

Maintenance
Personnel

= Get books {if lucky)

The potential for solar gain for glazed walls / roofs facing the prevailing sun shall be limited as per
standard XXX ...

Glazing shall be assessed for performance in respect of safety in breakage, guarding, thermal stress,
cleaning and replacement. ...

Lifecycle

The windows, doors, associated framing systems and ironmongery shall be provided with a warranty of at
least 25-years.

anstret Ca o4y ikt ana tha valoe it Brings
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“Traditional Process

Owner Designer Specifier
* Functional requirements * Recommends “designed” * Spec book: descriptive,
’ elements (drawings) " administrative, installation

AW e <

— " k[:')éi( 9100 \'__4

Product Description "@
* Select products silidiae Apex - 9100 series %

« Requirements manually o Windows lor residentiol. multiunit residential, insttutional, and ght
b | PRODUCT ATTRIBUTES AND CHARACTERISTICS
checked for approva + Extruded PVC sosh and frame with intagral aHlachment fangs
+ ¥-welded mulions. Ho mechanicol fasteners. No need for gaskets nor caulking.
* 90 degree welded frome and sash comers

Operation Types:

~
lermance in accordance with CAN CSA A400.00 Windows Sfandard
o Caosemenl Window [performance of test size 900x1800): A3, B7, C4, F20, §1
o Awning Window [performance af test size 1500x1200): A3, 87, C3, F20, §1
g __Ficture Window [performance of fest size 1950x1%50): F, 87, C4-Dual, C5-Tripla

“TuRAL REFERENDE GUIDE

k. fﬁ% g

Specificalicns: Aveiable wriften to current standards of CSC Master Formal 08 53 91
Product Defel Drawings to cumenl AutoCAD format avaiiabla upon request

For further information. specificafions. drawings, produci detalls. please emal
architectyrgl f com. of visit om

ALLWEATHER WNDOWS LTD. ALL WEATHER WIHDOWS COMMERCIAL LTD
W ALLWEATHEAmN D SwE SO W AWAESERSIAL EER

Owner Designer Specifier
* Functional requirements * Recommends “designed” * Spec book: descriptive,
elements (drawings) g administrative, installation
e Manual link to drawings

Bidders Builder Maintenance
* Select products * Sources and installs Personnel

* Requirements manually * Low cost vs. conflicting = Get books {if lucky)
checked for approval requirements

Very manual process:
* data entry

* validation

* comparison

* weak link to construction
= weak link to operations




BIM Process

Owner

* Functional requirements

Designer

» Recommends “designed”
elements {drawings)
» Captured in model

Specifier

 Spec book: descriptive,
administrative, installation

« Digital link to model &
requirements

Bidders
+ Select products to match
model

+ Digital support for approval

Builder

* Sources and installs
» As-built and maintenance
data added to model

tenance
Personnel

* Getactual properties in mdl
# Requirements preserved for

process future replacement sourcing

Specifier

Construction Specification compliant S

el - * Spec book:
Reference product specification standards administrativ
Model and Spec sections linked SPRRa LS

requirements

E ] Shaw Spectiotas 0 ” - S——
o g“"“"‘""“"‘*‘ s it B ’ faintenance

ersonnel

Requirements preserved far
future replacement sourcing

% Criing Gas Sptem
4 Composests

# Eoes i
£} o frien

Grid Materinls: Commercial quality cold rolled steel
Exposed Grid Swface Width: 24 mm.
Grid Plrishe e

Accewsoriex. hold down clips, Stabilizer bars and
perimeter moldings required for wspended gid system.

wda 2011: Uttlestandio BIM and the
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Owner Designer

* Functional requirements * Recommends “designed”
elements (drawings)

= Captured in model

Specifier

* Spec book: descriptive,
administrative, installation

« Digital link to model &
requirements

Bidders

- ct pi

and maintenance
+ Digital support for approval ’ data added to model

process

stz (i e

Malntenance
Personnel
« Getactual properties in mdl

* Requirements preserved for
future replacement sourcing

Siide 11

rudumnfovdf

Builder

* Sources and installs
model « As-built and maintenance
= Digi pport for appr

# Select produc! match

Component instance and its type

Maintenance
Personnel

* Get actual properties in mdl
* Requirements preserved far

future replacement sourcing

29/11/2012



= Very digital and continuous process:
« data transfer — not re-entry
« validation
+ completeness
+ direct link from requirements:
»through specs
»to construction

»to operations

= Not craft built in situ
= Designed and fabricated from model context
» Pre-built, quality checked and installed

» Requires coordination with other disciplines
« Confident result will fit in space available

Constened Canads IDLE: Undgrstandiog B and *he Yalie # Brings

29/11/2012
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" Fabrication Example

» St Joseph's Healthcare West 5" Campus, Hamilton, Ont.
= 855,000 ft? & $380 million (construction costs)

» Design Build Finance Maintain (DBFM), PCL-D & C

= 680 trades and support staff on site

it R

.~ HVAC Pre-Fabrication
All figures courtesy of

* HVAC by Comstock Canada Ltd. Comstock
* Goal of complete modular construction

* On-site, floor level, rack assembly lines

* Completed and tested on the ground

* Installation with hydraulic jacks
* Mechanical room systems prefabricated off-site from mdl|

29/11/2012
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Project plans and
guidelines

Share pre-
coordination
drawings (2D,
DWG)

Feedback:
improved
guidelines

3D modelling in
Revit (by sub-
contractar)

Modular rack
assembly line on-
site (and off)

Fabrication
drawings with
3D snapshots

Corrections =
“For Construction”™
models

B Weekly, multi-
disciplinary
coordination
(Navisworks)

Pressure and
control tested

Hoist into ceiling

space

Project plans and
guidelines

coordination
drawings (2D,

Feedback:
improved
guidelines

3D modelling in
Revit (by sub-
contractor)

Modular rack
assembly line on-
site {and off})

Fabrication
drawings with
3D snapshots

Corrections =
“For Construction”
models

Weekly, multi-
disciplinary

coordination
(Navisworks)

Pressure and
control tested

Hoist into ceiling

space
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Project plans and
guidelines

Share pre-
coordination
drawings (2D,
DWG)

Feedback:
improved
guidelines

3D modelling in
Revit (by sub-
contractor)

Modular rack
assembly line on-
site (and off)

Fabrication
drawings with
3D snapshats

Corrections =
“For Construction”
models

[ Weekly, multi-

disciplinary
coordination
{Navisworks)

i

Project plans and
guidelines

Share pre-
coordination
drawings (2D,
DWG)

Feedback:
improved
guidelines

3D modelling in
Revit [by sub-
contractor)

Modular rack
assembly line on-
site (and off)

Fabrication
drawings with
3D snapshots

Corrections =
“For Construction”
models

Weekly, multi-
disciplinary

coordination

(Navisworks)

Comstock
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Project plans and
guidelines

Share pre-
coordination
drawings (2D,

DWG)

Feedback:
improved
guidefines

3D modelling in
Revit {by sub-
contractor)

Modular rack
assembly line on-
site (and off)

Fabrication
drawings with
3D snapshots

Corrections =
“For Construction”
maodels

e Weekly, multi-

disciplinary
coordination
{Navisworks)

2D / 3D Fabrication Drawings of
Domestic Water Services

Project plans and
guidelines

Share pre-
coordination
drawings (2D,
DWG)

Modular rack
assembly line on-
site (and off)

Fabrication
drawings with
3D snapshots

Pressure and
control tested

Hoist into ceiling
space

Comstock

I Connecting Sections and Testing

29/11/2012
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Process Followed

_\
Project plans and Madulap rack Pressure and BenEﬂtS:
guidelines senlyling Gus control tested . g p
site {and off) * Time efficiencies
3

* Safety

Share pre- ° i
coordination tabncaon Holst into ceiling Quality
“ drawings with A
drawings (2D, 3D P space
DWG) snapshots
] Comstock

Model and On-Site View of C Block Level 2

=g

Coordination

» 3D coordination = minimum expectation

* Number of GOQOD free viewers (& paid options):
+ Tekla BIMSight (IFC, DWG, DGN)
« AutoDesk Navisworks Freedom (NWD, DWF)
 Solibri Model Checker (IFC), ...

» Export models — federated view, clash detect

= Communicate & collaborate

29/11/2012
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" Coordination Example

= Low level 3D design with trade 3D fabrication

* Scheduling Example - Elli

sDon

= Scheduling a bit more complicated
» Created at beginning, reviewed throughout

» Predominantly Navisworks linked to MS Project /
Primavera

= EllisDon schedule:
» Built backwards from subs needs
« Initially macro scale, iteratively refined

« Not developed to individual component level — could be

» Subs vet schedules at each level
» |ast stage reviewed on-site
» Benefits: Faster review by foremen & less errors

Jeretaedirig BibA 2o the Yaloe 1 Srings

29/11/2012
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Linking Model Elements tch)';'éche'd
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Erection plan for prefab concrete
Stand-alone test of erection
sequencing

Waypoint Mental Health
Consultant design models linked
to EllisDon Project schedule

29/11/2012

17



FM Handover
= Goal: No data loss or redundant entry!

= As-builts > Owner/Operator
« Makes, models, warrantees, locations, systems, ...

» Proprietary solutions exist:
« Autodesk, Bentley, ArchiCad to
« Ecodomus, ArtrA, Maximo...
» Open Standards:
« |[FC FM Handover MVD and COBie

acility Management Handover Ct

‘(Construction Operations Building information exchahge)

When: procurement, construction, commissioning, handover, retrofits
What: MEP, equipment lists, warranties, spaces, etc.

Who: sub-contractors, facilities managers, operators

Pros: easy to use, growing support (US Army, NASA, efc.)
Limitations: not graphical, support still growing

I%‘*.‘. AR B 5 BRI A b et e e i

3

SR

@B buildingSMART

A for I

29/11/2012

18



| CBSA Facility — COBie
Edmonton Airports

Facility

= Common use facility for CBSA and Edmonton
Airports (EA) needs.

Value approach: non revenue generating
No added design costs from BIM

BIM: Architects & MEP, Construction Mgmt

= Architect used marked up BIM model from CM
(redline) to create as-built model

29/11/2012
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Commissioning (CS()

= Commissioning done in traditional way by CM
= Audited by a third party

» Parallel Cx test by EA Engineering Dept.
« Export return air units (RTU-xxx) BIM = COBie
+ Import as-designed into Electronic Cx Tool (ECT)
* Do commissioning
« Export rich design and Cx data into Maximo

o mﬁ% ?
Tool (ECT)

| Electronic Commissioning
= Many pre-built, airport specific, Cx checks
= Database backend

= Owner has care and control of the
information

» Audit Cx progress — entered data
 Correlates design, drawings and installed data
» Rules require approval for design/dwg changes

29/11/2012
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IBM Maximo
process

v [ ETT N o W
" Simple search of key ]
model properties imported as

and can be viewed and
Work orders can be created for

the asset selected in the model

1385111 =
Level "Seconc
- Bl ovroictass Tabio 13 Category EEME
Vouma
— - ;‘:zli-q\?nmmrm
op T e . il
" * Model $election and
focus track Maximo
selected asset of location

Predefined views
may be assocated
with the model

drsad 011 Unddorstandinig, BIM and the Yalus 4 Brings

Test Results

» Project is ongoing
= Pastissues: manual entry by maintenance clerk
« Data fidelity
* Incomplete or inaccurate equipment lists
* Assets do not get entered at all
= Current issues:
* Database schema required for COBie to ECT
* Needed expertise for schema — but reusable
+ Difficulty relating ECT’s database to Maximo

29/11/2012
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conclusion

BIM very useful beyond the Design Stages

Technology and Standards easing hurdles

Active use in Canada

= Design

¢ Specification & Bidding
e Coordination

* Handover

Recipe for Success = Have a BIM Execution Plan (PxP)

SENRC/' CONSTRUCTION
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