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Session 1: Construction Technology & BIM

MS TEAMS HOUSEKEEPING

* House Keeping

Mute your Microphone

Use Chat to Ask Questions or Put your hand Up

If you have a poor connection you can switch off your Camera
| may ask you to share your screen.

When the lecture ends please hang up

* Introductions

e Whatis it all about?

i o

e What am | expected to do?
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About Me:

Gavin Traylor (Gavin is fine)

e Subject Experience in Construction Technology & BIM.

e Chartered Architect with over 20 years of experience, working within the public and
private sector.

e Since April 2019, a Lecturer in Construction @ uwtsd teaching on both the Built and
Architecture portfolios.

* Prior to working at uwtsd was Operational Manager for the multidiscipline 'in house'
design and construction management for Cardiff Council. 45 staff consisted of,
Architects, Architectural Technologists / Technicians, Structural engineers,
Mechanical & Electrical Engineers, Construction Project Managers, Quantity
Surveyors, Principal Designer (CDM), Clerk of Works and Business Support Team.

e Studied at the Welsh School of Architecture at undergraduate level (RIBA Part 1) and
Birmingham School of Architecture at postgraduate level (RIBA Part 2 and Part 3)

e Former Chair of CLAW Design Group and client board member SEWSCAP
Procurement Framework.

e Former Chair of Design Circle & RSAW Council Member

* President Elect Royal Society of Architects in Wales.
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What is it all about?
Aims:

To generate knowledge and understanding of the design, construction and
evolution of our traditional and future building stock by providing a vehicle for
‘Learning from the Past’ to aid the buildings and facilities that will shape
tomorrow.

To critically review the impact that BIM, laser scanning, robotics, drones and
virtual digital technologies will have in helping shape and enhance the
performance of buildings in the future.

Learning Outcomes

e Evaluate how past and present technologies can inform decisions for future
design, construction, use and new uses.

e Critically analyse and appraise existing developments and settlements
making recommendations that can enhance sustainability and performance.




What am | expected to do?
Mixture of lecture based and practical activities over semester 1.
General Overview (Me)

Fundamentals of BIM

Building Typologies, Challenges, Opportunities.

BIM as a strategic design, management and evaluation tool
Analysis using Digital technologies

Evaluation using Digital tools

General Overview (You)

* You need to know how to use the Library and Online resources

* You need to attend all timetabled activities

* You need to manage your time and meet deadlines

e Ask Gavin / Trevor if you have any problems regarding the module

OH NO!
DEADLINE IS TOMORROW
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Module Code [ACBA7002

Module Title Construction Technology and Building Information Management

Reading List entry Electronic*
Wu, P., and Wang X. (2019) Innovative Production And Construction: Transforming |
Construction Through Emerging Technologies.

Classification

Sacks, R. Eastman E., et al. (2018) BIM Handbook: A Guide to Building Information Modeling for O
Owners, Designers, Engineers, Contractors, and Facility Managers. Wiley.

Watts, A. (2016). Modern Construction: Case Studies Paperback — 31 Oct 2016 O

Journal of Building Pathology and Refurbishment |
http://www.emeraldgrouppublishing.com/products/journals/journals.htm?id=ss#

Groak, S. (1992).The Idea of Building: Thought and Action in the Design and Production of O
Buildings. E & FN SPON

Further Bryan, T., (2010) Construction Technology: Analysis and Choice O

Brand, S. (1994) How Buildings Learn. Viking Press. O
ISBN 978-0-670-83515-7

Building Conservation Directory: Accessed at: http://buildingconservation.com.
This long-established portal contains numerous papers written by experts that address the
underlying case material.

Brand, S. (1998) - How Buildings Learn
A book and six-part BBC 2 documentary video series which is intended for public domain use
and today openly accessible via the internet on ‘You Tube’.



https://www.amazon.co.uk/Innovative-Production-Construction-Transforming-Technologies/dp/9813272481/ref=sr_1_25?ie=UTF8&qid=1549381901&sr=8-25&keywords=construction+technology
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Rafael+Sacks&search-alias=books-uk&field-author=Rafael+Sacks&sort=relevancerank
https://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Chuck+Eastman&search-alias=books-uk&field-author=Chuck+Eastman&sort=relevancerank
http://www.emeraldgrouppublishing.com/products/journals/journals.htm?id=ss

Supplementary Reading List.

Little Book of BIM

2019 edition

incluties 150 19650 Standards

Key BIM Standards, ISO and PAS — refer to ‘Little Book of BIM’ guide.

BSi (2019) The Little Book of BIM

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

Reid, E (2016) Understanding Buildings
Hall & Greeno (2017) Building Services Handbook

Chudley, Greeno, Merritt (2016) Building Construction Handbook |

e1'natl0ﬂa1

. woint
Introducing the NE8 19650

| <tandard for BIM, |
II tion and

Feilden Clegg Bradley (2017) The Environmental Handbook | st ghibel 36577

https://bimblog.house/ Dan Rossiter (BSi)
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Why do we draw?
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A picture is worth a thousand words

Knowledge t | t

Story telling Understanding
Communication B
Narrative Message
T T
ldeas
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Drawings prepared in the
Construction Industry

Must:

* Convey a message

e Read with understanding
e Demonstrate Knowledge
e Convey ldeas

e Explain a Narrative / Story

Industry conventions assist in
the legibility of drawn
information.




How do we draw within the
Construction Industry?




Appropriate Scale Drawings
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. When we study how each projection sysbem represents the same
CO nventions subject, we can see how different pictorial effects result. We categorize
these pictorial systems into multiview drawings, paraline drawings, and

perspective drawings. Orthog ra pth PrOjeCtion

Projection Systems Pictorial Systems
Orthographic Projection Multiview Drawings Drawin gS t h e Ccan be prepa red
* Multiview drawings consist of plans, sectlons, and elevations. th roug h ort h ograp h ic

+ The principal face In each view 15 orlented parallel to the picture plane.
projection to produce

Paraline Drawings
------------ - |sometrics: The three major axes make equal angles with the
plcture plane.

Axonometric Projection — | Y feern + Dimetrics: Two of the three major axes make equal angles with the P M N S
plcture plane.

------------- - Trimetrics: All three major axes make different angles with the
plcture plane.

+ Elevation obliques: A principal vertical face Is oriented parallel to
the picture plane.

Plan obliques: A principal horizontal face s orlented parallel to
bhe picture plane.

Obligue Projection

Perspective Projection —— Perspective Drawings
s 1-point perspectives: One horizontal axls Is perpendicular to the picture

plane while the other horizontal axls and the verbical axis are parallel with
the picture plane.

---------------- 2-point perspectives: Both horizontal axes are oblique to the picture
plane and the vertical axis remains parallel with the picture plane.

These pictorial views are
avallable in most 3D CAD
and modeling programs.
The terminology, however,
may differ from what s
presented here.

---------- = 3-polnt perspectives: Both horizontal axes as well as the vertical axls
are oblique bo the picture plane.

ACBA 7002

CON
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Conventions

Top view

Front view

Side view

e

Top view

If we enclose an object within a transparent picture-plane
box, we can name bhe Images projected orthographically
onto the principal picture planes.

+ Top views are orthographic projections cast onto the

horizontal plcture plane. In architectural drawlng, top
views are called plans.

+ Front and slde views are orthographic projections cast

onto the vertical picture planes. In architectural drawing,
front and side views are called elevations.

* See Chapter 4 for floor plans and sections, which are

orthographic projections of cuts made through a bullding.

* Tomake It easler to read and Interpret how a serles of

orthographic projections describe a three-dimensional
whole, we arrange the views In an orderly and logical
fashlon.

The most commaon layout results when we unfold the
bransparent plcture-plane box Into a single plane
represented by the drawing surface. The top or plan view
revolves upward to a position directly above and vertically
aligned with the front or elevation view, while the side
view revolves to allgn horizontally with the front view. The
result s a coherent seb of related orthographic views.

Although these three objects have different forms,

thelr top views appear to be Identical. Only by looking

at related orthographic projections are we able to
understand the three-dimenslonal form of each object.
We should therefore study and represent bhree-
dimenslonal forms and constructions through a serles of
related orthographic projections.

The mind must be able to read and assemble a set of
mulbiview drawings to fully understand the nature of the
three-dimenslonal subject.

Orthographic Projection

CAD Packages can assist us to
create multiple view of the
same object through projection

STUDY CADCAM 17
http://studycadcam. blogspot. com

50

14

28

,.
14

+ Title Date Approve
\ Design
Modeling Practice Drawings 17 9

Check

https://free-clipart-pictures.com/images/orthographic-drawing-mug-5.jpg
ACBA 7002
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Conventions - Lines
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+ 5olid lines delineate the form of objects, such as the

edge of a plane or the Intersection of two planes. The
relative welght of a solld line varles according to Its
role In conveying depth.

+ Dashed lines, conslsting of short, closely spaced

strokes, Indlcate elements hidden or removed from
OUr VIEW.

+ Centerlines, consisting of thin, relatively long

seqments separated by single dashes or dots,
represent the axis of a symmetrical object or
composition.

« Gridlines are a rectangular or radial system of light

solid lines or centerlines for locating and regulating
bhe elements of a plan.

+ Property lines, consisting of relatively long segments

separated by two dashes or dots, Indicate the legally
defined and recorded boundarles of a parcel of land.

+ Break lines, conslsting of relabively long segments

joined by short zlgzag strokes, are used to cut off a
portion of a drawing.

« Utllity lines conslst of relatively long segments

separated by a letber Indicating the type of ublliy.

Line type conventions assist in
the legibility of drawn
information. The quality,
thickness, scale and type of line
can help communicate the
importance of the line.

E.G

Thick Solid line depicting a
section cut.

Dashed lines depicting
something hidden from view.

Centrelines through steelwork
allowing accuracy between
column positions.




Conventions - Lines
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Conventions - Plans

A site plan describes the location and orientation of
abuilding or building complex on a plot of land and in

M - relation to its context. Whether this environment is

urban or rural, the site plan should describe the following:

L—— Legally recorded boundaries of the site, Indicated by

a broken line congisting of relatively long segments

separated by two short dashes or dots

Physical topography of the terrain with contour lines

Natural site features, such as trees, landscaping, and

watercourses

|_— Existing or proposed site constructions, such as walks,
courts, and roadways

+ Architectural structures in the immediate setting
that impact the propesed building

In addition, a site plan may include:

+ Legal constraints, such as zoning setbacks and
rights-of-way

+ Existing or proposed site utilities

+ Pedestrian and vehicular entry points and paths

+ Significant environmental forces and features

Roof Plans

Aroof plan is a top view describing the form, massing,
and material of a roof or the layout of such rooftop
features as skylights, decks, and mechanical housinge.

—— Roof plans are typically includzd in the site plan for
a proposed building or building complex.

Site Plans
> Typical scale 1:1250 / 1:500

o @ + Graphic scale designates the scale of the site plan and
a north arrow indicates the orientation of the site.

[=
e

Floor Plans

Typical scales 1:100 /
1:200 depending on size
and scale of the building.

[al=la)




Conventions - Sections 4
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Hierarchy of Lines

Sections
Typical scales 1:20 / 1:50

+ Including human figures in section drawings

— TR -

establishes a sense of scale and reminds us of
patterns of activity and use.

7

Site Sections
Scale 1:200 / 1:500

3
I:-? N o

Detail Sections
Scales 1:5/ 1:10




Conventions - Elevations Elevations are normally drawn in a
scale relative to the floor plans. 1:100 A e as

U0 DA3|] Yl o . .
i1 Further detail can be emphasised at a

| larger scale. (1:50) | h B
| L
|
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Spatial Depth Cues

The examples on the previous two pages illustrate
the use of varying line weights and detail to convey
a sense of spatial depth in the drawing of building
elevations. This series of drawings illustrates

in a more discrete and abstract way how visual
cues can enhance the sense of depth in any

Conventions - Depth

+ Perspective of Blur: This depth cue reflects the
fact that we normally associate clariby of vision
with nearness and blurring of outlines with
farness. The graphic equivalent of perspective
bluris a diminishing or diffusion of the edges and
contours of more distant objects. We can use
either a lightly drawn line or a broken or dotted line
To delineate these edges of shapes and confours

orthographic projection.

+ Continuity of Outline: We tend to perceive a
shape as being in front of another when it has
continuity of outline and disrupts the profile of
the other shape. Since this visual phenomenon

AOYAY

A O

relies on nearer objects overlaying or projecting
infront of objects farther away, we often refer
to this depth cue simply as overlap.

By itself, overlap tends to create relatively
shallow infervals of space. However, we can
achieve a greater sense of intervening space and
depthif we combine overlap with other depth
cues, such as by varying the line weights of a
pure-line drawing. Darker and thicker profile or
contour lines tend to advance and appear to be
infront of lighter and thinner outlines.

Atmospheric Perapective: A progressive muting
of hues, tonal values, and contrast occurs with
increasing distance from the observer. Objects
seen up close in the foreground of our visual field
typically poseess more saturated colors and
sharply defined contrasts in value. As they move
farther away, their colors become lighter in value
and more subdued, and their tonal contrasts
more diffuse. In the background, we see mainly
shapes of grayed tones and muted hues.

of forms that exist beyond the focus of a drawing.

» Texture Ferapective: The density of the texture of

a surface gradually increases as it recedes into
the distance. The graphic technique for depicting
the visual phenomenon of texture perspective
involves gradually diminishing the size and spacing
of the graphic elements used to portray a surface
Texture or pattern, whether they be dots, lines, or
Tonal shapes. Proceed from identifying units in the
foreground to delineating a texbured pattern in
the middleground and finally To rendering a tonal
value in the background.

Light and Shade: Any abrupt shift in brightness
stimulates the perception of a spatial edge or
profile separated from a background surface by
sorme inervening space. This depth cue implies
the existence of overlapping shapes and the use of
confrasting tonal values in a drawing. See Chapter
7 for more information on The use of tonal values
in architectural graphics.




Conventions - Depth

CAD Packages can assist
in demonstrating spatial
depth through hatching.




Other Drawing Types

TYPES OF PERSPECTIVE

Inany rectilinear object, such as a cube, each of the three
principal sebs of parallel lines has 165 own vanishing polnt.
Based on these three major sets of lines, there are three types
of linear perspective: one-, bwo-, and three-point perspectives.
Wha distinguishes each type Is simply the observer's angle of
view relative to the subject. The subject does not change, only
our view of It, but the change of view affects how the sets of
parallel lines appear vo converge In linear perspective.

One-Point Perspective ?‘i—_ __.,__;I:[ R e S
| D B~

If we view a cube with our central axls of vision (CAY) -
perpendicular to one of its faces, all of the cube's vertical lines )
are parallel with the picture plane (PP) and remain vertical. The ===
horizontal lines that are parallel with PP and perpendicular to
CAY also remain horizontal. The lines that are parallel with CAV,
however, will appear to converge at the center of vision (C). This
I5 the one point referred to In one-point perspective.

Two-Point Perspective

If we shift our polnt of view so that we view the same cube
obliquely, but keep our central axis of vision (CAV) horizontal, \
then the cube’s vertical lines will remaln vertical. The two gebs  Riasil
of horizontal lines, however, are now oblique to the picture plane |
(PP) and will appear to converge, one set o the lefr and the |
obher to the right. These are the bwo polnts referred to In two- |
point perspective. |

Three-Point Perspective

If we lift one corner of the cube off the ground plane (GF), or
if we Gl our central axls of vislon (CAV) to look down or up

at: the cube, then all three sebs of parallel lines will be oblique
to the picture plane (FF) and will appear to converge ab three
different vanishing polnts. These are bhe three polnbs referred
to In bhree-point perspective.

Note that each type of perspective does not Imply that there
are only one, two, or three vanishing polnbs In a perspective.
The actual number of vanishing points will depend on our poing »
of view and how many sets of parallel lines there are In the
subject being viewed. For example, If we look at a simple
gable-roofed form, we can see that there are potentially five
vanishing points, since we have one set of vertical lines, two
sets of horizontal lines, and two sebs of Inclined lines.

ISOMETRIC DRAWINGS

Vertical Axis

CAD packages can assist
in preparing views
through snap grids and
dynamic 3D modelling.

lsometric drawings establish a lower angle of view
vhan plan obliques and give equal emphasls to the
vhree principal sets of planes. They preserve the
relaive proportions of a subject or scene and are not
subject to bhe distortion Inherent in oblique views.

+ To construct an Isometric drawing, first establish
the direction of the three princlpal axes. Because
they are 120° apart on the picture plane, If we
draw one axls verbically, the other two axes make a
30° angle with a horizontal on the drawing surface.

Then lay out the brue lengths of all lings parallel to
the three princlpal axes and draw them o the same
scale.

+ lsometbric drawings of forms based on the square
can create an optical llluslon and be subject to
multiple Interpretations. This amblguity results
from the alignment of lines In the foreground with
those In the background. In such cases, a plan
oblique might be a better cholce.




Typical CAD packages

AUTODESK ® VECTO RWORKS

AUTOCAD
2020 .

GRAPHISOFT. -Kjgg//

ARCHICAD

Rhinoceros

AUTODESK
REVIT

_

cvilsp B SketchUp
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* Convey a message
e Read with understanding
e Demonstrate Knowledge
e Convey ldeas

- e Explain a Narrative / Story

""" | — Industry conventions assist in
the legibility of drawn
information.
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s this enough?

How can we improve the way
we communicate?

BIM?

ACBA 7002
CONSTRUCTION

TECHNOLOGY & BIM Level 7



What is your understanding of BIM?

BIM is a Process NOT Software
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An Introduction to BIM
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o The accelerating pace of change... ; 2045
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o ... and exponential growth
in computing power...

Computer technology, shown
here climbing dramatically
by powers of 10, is now
progressing more each

hour than it did In its

entire first 90 years
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Singularity

in 2023

I
b1

— Apple Il
At @ price of $1,298,
the compact
rmachine was one of
UNIVAC § the first massiely
popular personal
computers

:
f

Surpasses
T0,000,000,000 brainpower of

miblss n 2015

The first commer
clally marketed
compuier, used to
tabulate the LS.

COMPUTER RANKINGS

_ : The electronic Census, ocoupied
::1Lg;°a'uﬂﬂﬂ"ﬁ per secarnd computer, with 943 cu. f.
" 1,500 vacuum

tubes, helpedthe | = [ e ... e e | R ettt TOCUDOD.
Analytical engine British crack German
Never fully bullt, codes during WW I
Charles Babbage's
invention was
designed 1o solve

X BIMALC
computational and e Thea first personal
H]EJI:ﬂl ﬂ'ﬂhl %!w IR 2 i s o 11 R BRI ST e—————— L Cm‘pLﬂ_ﬂr to dediver R T T T e e T
.. mare than 1 billion
Zfuse 3 floating-point
Hollerkth mr.'l-mm e 3 oparations per
Tsbulates @ Hational sacond
® Elfis 3000
Ui e b e AR oo bl o L i Ll LTI " s v — i s e b e - UOODOT
——— ELECTROMECHANICAL =RELAYS=——V¥ACUUM TUBES —==—TRANSISTORS— —______ |NTEGRATED CIRCUITS ———————
1 T T Ll T T T T T
1900 1920 1940 1960 o8 2000 2011 2020 2045
https://baltimorepostexaminer.com/wp-content/uploads/singularity-1024x576.jpg ACBA 7002

CONSTRUCTION
TECHNOLOGY & BIM Level 7



https://baltimorepostexaminer.com/wp-content/uploads/singularity-1024x576.jpg

s S 'r'.“.r-- o iy
f}{"“qﬂﬁ " . Sy

I.ﬁ' " -| -
'-.'l-. .,. & &,‘n‘-'

_1'957: Pronto, first commercial computer-aided machmmg (GAM) ; ﬂ
1963: Sketchpad, CAD with graphical user interface _
1975: Building Description System (BDS) LENSSLY '“"-"" -
1977: Graphical Language for Interactive De.s'}gp ((imE S .: Ls
1982: 2D AutoCAD

1984: Radar CH

1985: Vectorworks -

1986: Really Universal Comy

1987: ArchlqA :“ gy

1988: Pro/ ‘; EER

1992: B

1993: By il

OOV"\-

| i
3

https://miro.medium.com/max/1200/1#*



https://miro.medium.com/max/1200/1*MJK3zTsUyufNL3kwBszy0A.jpeg

Building Information Modelling

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

Better Information Management




Sketch




www.buildingspecifer.com

BIM Level 7
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Origins in UK

Latham - 1 CabinetOffice
o CETHINKING ) Accelerating BIS BIM
P $ Change Strategy Government
é Construction
i Strategy
CONSTRUCTING H”;”;‘ i
w Change !
THE TEAM % E. p
b !n_._-'-"'-"'---,, :
u I i | T e—— |
_ R |
Egan Report Never Gt Contetay e oo Government
Waste A R Construction
Good Crisis : Strategy
1994 1998 2002 2009 2011 2011

Sir Michael Latham described as ‘ineffective’, ‘adversarial’, ‘fragmented’ and ‘incapable of delivering for its customers’.
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Origins in UK

Latham - 14 CabinetOffice
Report ETHINKING 8 Accc;leratmg BIS BIM
EEE. Change Strategy Government
é Construction
i Strategy
CONSTRUCTING il
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I ‘l |
Egan Report Never o e s Government
Waste A | g it Construction
Good Crisis Strategy
1994 1998 2002 2009 2011 2011

Rethinking Construction through ‘demonstration projects’, and regional ‘cluster groups’ or best practice clubs.
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Origins in UK

Latham : ¥ CabinetOffice
2 har e Accelerating BIS BIM
P ; Change Strategy Government
é Construction
i Strategy
CONSTRUCTING (f s —
w Change
THE TEAM % : - !
E & {%*a-:; .l .-.J'!,
= e
E @rﬁiﬂ | e - ESEIIEAD I
_ 1 |
Egan Report Never Copspmet ottt o Government
Waste A o Construction
Good Crisis ' Strategy
1994 1998 2002 2009 2011 2011

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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Origins in UK

Latham ; 1 CabinetOffice
o CETHINKING ) Accelerating BIS BIM
g EEE Change Strategy Government
é Construction
i Strategy
CONSTRUCTING PR E | &BiM
THE TEAM =
: e . 4
g | e
u I i | T e—— |
‘l !
Egan Report Never Government
Waste A o i Construction
Good Crisis : Strategy
1994 1998 2002 2009 2011 2011

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. ACBA 7002
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Origins in UK

Latham - ¥ CabinetOffice
o CETHINKING ) Accelerating BIS BIM
P $ Change Strategy Government
é Construction
i Strategy
CONSTRUCTING U
THE TEAM - ERE '
g e . v 4
4 |
u I i | T e—— |
‘l |
Egan Report Never Government
Waste A g it Construction
Good Crisis : Strategy
1994 1998 2002 2009 2011 2011

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. ACBA 7002

CONSTRUCTION
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Maturity

1 Level 0 Level 1 Level 2 Level 3

— | / 5
{ | @
n : - £
 wa CabinetOffice \ "‘~. iBIM | 2
|!II lki E
| 2
GOVemment ® EEss |we g
i CFIC DM
n Bwanti 3
Construct|0 \ CAD EBEF Guides CPIC, Avanti, BSI ;?MBBTZG‘IE Bew-Richards
Stfate gy \ I Drawings, lines, arcs, text efc. Models, objects, cdlabonlatlm integrated, interoperable data >
1' R | BS 1192 |
- __cm;ﬂmrﬂ
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 [ oummmen ]
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

---------

S

/ f 1nfurh13t|pn i‘?y .
O ¥ exchanged as docume Olnformation is shared in _
“an exploitable! ﬂaia for;nat dlre-:tly N

-_ iy, 7. —=often enrepfbﬁ\ga er"'-":_!,:'f )
||||I|;| which causes- h-\fﬂitfé-lj . | _ O

e betwéen dlffemnt systems o —
.|| “adding work, frictiuh\, 4 B : __ _

e

e

BIM Advanced, CE Wales, 16/01/2013

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

EFFORT / EFFECT

Preferred design
process (BIM)
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http://www.mastergraphics.com/wordpress/2012/02/

The BIM Curve
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Project Team

Building Owner

Print!

Traditional Design Process BIM Process

http://inside-the-system.typepad.com/my_weblog/2007/10/
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Change Management
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RIBA

Plan of Work
2020

Stage Boundaries:

The RIBA Planof Work
organises he process of
briefing, designing, delhering,
INRINEINING, Oparating and
wsing & busiding into eight
stages 1t isa framewark for
all disciplines on construction
penjects and shoudd be

used salely as quidance fior
the preparation of detaled
professional sendces and

0 Conlyacts

buileh

0 ~

Strategic
Definition

]

Preparation
and Briefing

2

y

Concept
Design

3

Spatial
Coordination

4

b
Technical
Design

5
.

Manufacturing
and Construction

Handover

Use

A————————— Projects-span from Stage 110 Stage §; the outeome of Stage O may be the decisian to initiste & project and Stage 7 covers the angoing use of the bulding ———

RIBA
Plan of Work 2020
Overview

RIBA #i

Architecture.com

https://www.architecture.com/-/media/GatherContent/Test-

Documents/2020RIBAPlanofWorkoverviewpdf.pdf
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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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MPLOYER'S INFORM.IT’ION

E
- MENTS (EIRS)
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BIM Process Diagram

The information delivery cycle

STRATEGY

DELIVERY EXECUTION

Master Information BIM Execution Plan PROCUREMENT
Delvery Plan (BEF)}

(MIDP)

L Project Information Maodel (PIM) | MAsset Information Model (AIM]) |
i | |

Documentation

{ Non-Graphical Data

Information Model

Graphical Model
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Key Standards
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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.

ACBA 7002
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bsi.

Introducing the new international
standard for BIM, 150 19650

Embedding digital innovation and

accelerating global adoption

making excellence a habit”

What does the ISO 19650 suite consist of?

BS M9Z:2007+A2:201C or principles, and PAS 1192-2 or
the cepital delivery phase are superseded by the Tollowing
standards which are 2vaileble on the BSI Shop

+  BSEN 150 19850-1: Organization and digitization of

information about buildings and civil engineering works,

ircleding building informe ion modelling - Information
management using building irformation modelling
Concepts and principles

+  BSEN 150 19850-2: Organization and digitization of

information about buildings and civil engineering works,

including building information modelling -- Infarmatior
maragemeant wsing building irformation madelling:
Delivery phase of the assels

Also available an the BSI Shop the following documert is
published alongside these standards:

+  PD19850-0 - UK Transition Guidance, which will along
with the UK National Forewords ard National Annex
aid implementation of the 150 standards in the UK and
within the 150 framework

Its anticipated that PAS 1T192-3 ard PAS 11925 (the
information management of assets and security-minded
standerds for BIM) will be superseded by the Tollowirg
standards in 2020

» BSEN IS0 19650-3 Organization ard digitizetion of
information about buildings and civil engineering works,
including building information modelling - Information
management wusing building information modelling —
Part 3: Operational phase of assets

« BSEN IS0 19850-5 Orgenization and digitizztion of
information about buildings and civil engineerin g works,
including builcing information modelling -- Information
management using building information modelling
- Part 5: Secunity-minded approach to information
management

ACBA 7002




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’

ACBA 7002
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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.

ACBA 7002
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Stage 1 Stage 2 Stage - Stage End of life
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Figure 10 — Common data environment (CDE) concept
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Conventions

aka volume/system
THE CODE Project Originator |- |Zone Level Type -|Role Number |- |[Description” | |Suitability” |- |Revision®
CODELENGTH 2-6 Characters 3- 6 Characters 1-2 Characters 2 Characters 2 Characters 1 Character Only 4 Characters -8 Charscters 2 Chamcters Single Charactar
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 4 digitcode| |Drawing / Model This is for the 2 digjt The revision
project identifier produced thedata.| |default Only use refers to: of data eg: B Building Surveyor denoting drawing description ie. suitability code that number of the
thatis recognizably Zones if project C Civil Engineer grouping and indicates and governs | |drawing.
distinct from any requires. ZZ — Mulii Level For Files: D Drainage Engineer number. GAPLAN the development
individual This is then XX — No Level AF Animation File E Electrical Engineer SITE stages of information eg A, B, Cetc
organization's defined by the CM Combined Model F Facilities Manager Itconsists of a GEO MOD and documents
internal job chosen Model GF - Ground FIr DR 2D Drawing G Geographical Surveyor 1 digit Drawing SECTION throughout the BIM
number. segregation. There 01 —FirstFlr M2 2D model H Heating & Ventilation Group plus the SCHEMAT process.
should be at least 02 — Second Flr M3 3D model Designer 3 digit individual BREEAM
one ‘zone’ per role.| |Etc MR Model rendering | Interior Designer drawing no: FINISHES
EG. Arch Model, VS Visualization K Client Eg. etc.
Mech Model, Mezzanines L Landscape Architect 1001 Where 1 at
Struct Model, etc. M1 For Documents: M Mechanical Engineer the beginning is the
M2 BQ Bill of Quants P PublicHealth Engineer drawing group and
Etc. CA Calculations Q Quantity Surveyor the 3 latter digits
CO Correspondence S Structural Engineer aresequendial
All levels below CP Cost Plan T Planner numbers.
ground floor prefix| |DB Database W Contractor
‘B FN File Note ¥ Subcontractor
Bl HS Health & Safety Y Specialist Designer
B2 IE Information Exchange Z General
Etc. MI Minutes / Action Notes
NOTES Use the 4 digit NB. A specific NB. A more IE. Roof plan M5 Method Statement Drawings Groups There is no specific Please refer to
Company project unique identifier complex project would be multi PP Presentation are as follows: standard for opposite tabled from
numerics here - for each may need to be level. PR Programme 0 - General description but avoid BS51192:2007 issue
NB. NUMBER ONLY | |organisation divided into RD Room Data Sheet 1-Substructure long, unweildy sheetfor the
For Student should be defined several diff zones. RI Request for Information 2 -Superstructure descriptions as this appropriate suitability
Projects MO DULE upon them joining If s0 the Zone RP Report 3 - Openings will affect your ability |  [status codes.
CODEie4005 the project ie. Use Strategy should be sA Schedule of Accomodation 4 - Finishes to file in Windows
company initials agreed at SH Schedule 5 - Piped & ducted
beginning of SN Snagging List services
project 5P Specification 6 - Electrical
SU Survey 7 - Fixtures &
Fittings (Fixed)
& - Loose Furniture
9 - External Works
EXAMPLE 4005|- (UWSTD KX n 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
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Status

Description

Work in Progress

S0

Initial status or WIP

Master document index of file identifiers uploaded into the extranet.

Shared (Non-Contractual)

Suitable for Co-ordination

51 The file is available to be ,shared" and used by other disciplines as a background for their
information.

S2 Suitable for Information

S3 Suitable for Internal Review & Comment

S4 Suitable for Construction Approval

S5 Suitable for Manufacture

S6 Suitable for PIM Authorization (Information Exchanges 1-3)

S7 Suitable for AIM Authorization (Information Exchange 6)

D1 Suitable for Costing

D2 Suitable for Tender

D3 Suitable for Contractor Design

D4 Suitable for Manufacture/Procurement

AM As Maintained

Published Documentation (Contractual)

A Suitable for Construction
Partially signed-off:

B For Construction with minor comments from the Client. All minor comments should be indicated
by the insertion of a cloud and a statement of “in abeyance” until the comment is resolved, then
resubmitted for full authorization.

AB As-Built Handover documentation, PDF, native models, COBie etc.

TECHNOLOGY & BIM Level 7



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.

X REVIT ARCHICAD P Bentley g wisy %

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

Ei} thetechnologyforge




Guidance in a World of Acronyms

Dagital Plan of Work stages

https://www.thenbs.com/knowledge/periodic-table-of-bim



https://www.thenbs.com/knowledge/periodic-table-of-bim

How can we collaborate?

Tools such as Revizto enable a collaborative process using
2D and 3D Modelling with Intelligent Data

revizto o Somem. N

https://revizto.com/en/

ACBA 7002
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https://revizto.com/en/

& Search

rEViztow All t2ams

General Posts Files Class Notebook Assignments Grades Revizto 4: Next Gener... ~ +

Revizto 4: Next Generation BIM Coordination

REVIZTO .ol VIEWS | < Years ag

ACBA 7002 Construction Technol...

General

Wik 07 GT Lecture 11-11-20
Wil 08 GT Lecture 18-11-20
Wik 10 GT Lecture 02-12-20
Wik 11 GT Lecture 09-12-20

Wi 12 GT Lecture 16-12-20

https://youtu.be/UezYNxzITIA



https://youtu.be/UezYNxzlTIA

How can we create data rich intelligent models?

Tools such as Revit enable intelligent 3D Modelling
that can be linked into a BIM Process.

AUTODESK’
REVIT

= - F
% ':“u"“ ARCHITECTURAL

a MODELS

Remember a Revit Model alone is not BIM




AUTODESK’
REVIT

https://www.autodesk.com/education/edu-
software/overview? ga=2.119678017.834319708.1600961686-
1615692111.1593105833&sorting=featured&page=1
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https://www.autodesk.com/education/edu-software/overview?_ga=2.119678017.834319708.1600961686-1615692111.1593105833&sorting=featured&page=1
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AUTODESK
REVIT

PART 1: MODEL
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= N 4 \ >
1-INTERFACE  2-SELECT 3-MODIFY
6-FLOCRS 7-CEILINGS 8-ROOFS
&
& H)
11-CURTAIN 12-STAIRS
WALLS

=

16-MATERIALS

17-ROOMS

the basics

3

o

4-WALLS 5-LEVELS
AND GRIDS
9-DOORS  10-WINDOWS

1]

3|

13-RAILINGS  14-COLUMNS

https://revitpure.com/basics

15-SITE

https://academy.autodesk.com/

PART 2: VIEWS

%1

2

B

2

18-VIEWS

19-PLAN
VIEWS

N

9]

20-

e
I-DJ

23-DETAILS  24-3DVIEWS 25-LEGENDS

26-VIEW
TEMPLATES

PART 3: ANNOTATE
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f

SECTIONS 21-ELEVATIONS 22-CALLOUTS

e \

27-VISIBILITY

B

28-LINES

29-TAGS

30-TEXT

31-REGIONS

32-DIMEN
-SIONS

PART 4: PUBLISH AND COLLABORATE

o

3

33-SHEETS  34-REVISIONS

CAD

38-EXPORT
CAD

PART 5: ADVANCED TOOLS

=

A

<)

]

)

35-PRINT

-

36-CENTRAL  37-LINK CAD

FILES

)

)

39-SCHEDULES 40-PHASES 41-WORKSETS 42-GROUPS
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2| [E
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43-MODEL
IN-PLACE
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http://www.onecreativeenvironment.com/
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BIM Handover Package

01-Documentation
02-Models

03-COB1e  Construction Operations Building Information Exchange
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CONSTRUCTION

ONSTRUC
TECHNOLOGY & BIM Level 7



BIM Process Diagram
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Are these the same?
0 we evaluate?
What can we learn?

can we improve?
How is this mana@?

What about existing building stock?




Building Information Modelling
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Life Cycle of the Asset
What about?

Management and Controls for Maintenance
Introduction of Sustainability Measures
Monitoring Energy Performance
Health and Safety - Statutory Observations
Management of Alterations, Adaptations and
Refurbishment
Introduction of New Technologies
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This Employers Information Requirement (EIR) document has been put together by Powell Dobson
Architects specifically for the Eastern High School project. The document is presented in a draft
format, to help establish client specific requirements to be included in the BIM throughout the design
and construction stages of the project.

The purpose of this EIR is to inform the creation of a project specific BIM Implementation plan and
contains the requirement of how information is to be delivered to the Employer at project completion.
It also gives guidance on how this information should be allowed for from project inception and
monitored throughout the design and construction phases of work.

This document follows the CLAW EIR core contents and guidance notes in addition to providing
specific City of Cardiff Council requirements.
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The aim of this document is to establish a standard methodology which all teams working on the
procurement of City of Cardiff Council (CCC) projects should follow. The intention is that information
passed on to CCC as derived from the Building Information Model is done so in a concise and

consistent manner, and is directly applicable to the client’s bespoke Asset and Facility Management
plan.

In order to provide the above the document aims to:-

e Satisfy current BIM Legislation
e Be easily understood through use of Plain Language.
e Be appropriate to the project and current working practices.

The above is to act as a starting point for the City of Cardiff Council. Any comments received from
members of the client or contractor’s team may be incorporated into this document. As such active
participation in the creation of this document has been encouraged as much as practically possible.

\

g/
DN

CARDIFF
CAERDYDD

Cardiff '+ Swansea <+ London www.powelldobson.com ¥ @Architects



The City of Cardiff Council has already invested in several licenses of AUTODESK REVIT, and as such it
is requested that any BIM projects are undertaken using this as the primary Authoring and
collaboration platform between all Consultants. This will enable the client to undertake any future
amendments to the model such as minor alterations or the manipulation / replacement of asset data
if required.

It is suggested that the latest practicable version of Revit is used, but it is understood that the use of
software plug-ins and issues of interoperability may require a slightly older version of the software to
be used. The actual version / release of software is to be agreed and adhered to at project inception

and logged in the project specific BIM Implementation Plan, in this case Revit 2016.

It is a requirement that all Revit models supplied to the client are supplied fully Quality and clash
checked against one another in conjunction with the Project Specific BIM Implementation Plan.

It is a direct client requirement that a separate Architectural, Structural and MEP model should be
produced as a minimum with each consultant taking ownership over their individual model, and that
any sub consultant or subcontract models are provided in both Navisworks NWC and IFC file formats
if not deliverable using Revit.

The design team and contractor will be responsible for creating, monitoring and formatting data to
suit the client FM database.

The client requests that a combination of Revit models, NWC and IFC model files, DWF and PDF
drawing files and an excel database containing all available data are issued to them preferably
through a web based information exchange at the following key milestones — prior to Planning, prior
to Tender, prior to construction and prior to completion. These data exchanges will be monitored
against the Asset Information Requirements contained within this document, with the pre-completion
exchange requiring full compliance with these requirements.
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The Revit models will be integrated into a federated model through the use of a shared co-ordinate
system based on the UK OS grid, setting the survey point in each model to 0,0,0 (real world location
just off the West Coast of Cornwall). A further local grid may be set up using the project base point

only.

Each model will provide the following as a check against special co-ordination.

e Intersection of grids AA and 01 using OS Eastings and Northings
e Intersection of grids XX and 99 using OS Eastings and Northings
e Ground Floor FFL using height in mm above sea level.

e Origin rotation (rotation between true and project North)

The shared co-ordinate system set out above should translate through to any CAD drawings or model
files produced from the Revit models.

All Room / Space names and numbers should be consistent across all discipline models, and should
follow the numbering convention below:-

Due to the nature of the building it will not be split into blocks as would sometimes be the case.
However the reference to Block number has been retained in the Title block reference to align with
future City of Cardiff Council projects.

Room numbers will be given a ‘G’ prefix on the ground floor level of the building. Rooms on the first
floor will all receive a ‘1" prefix, with rooms on the second floor receiving a ‘2’ prefix and so on. Room
numbering should always start at the main entrance lobby and work clockwise around the building.
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Rooms should be categorized into the following departments which relates specifically to Secondary

schools as:-
o Art
e (Catering

e Circulation

e Design & Technology
e Drama

e General Teaching

e ICT / Business

e large Spaces

e Learning Resource

e Music & Drama

e Net Float
e Plant
e Science

e Staff / Admin

e Storage (Non Teaching)
e Storage (Teaching)

e Toilets

A consultant transmittal sheet shall be produced at each of the data exchanges highlighted above.
This should provide the model revision, required level of Detail and achieved level of Detail against
each of the relevant model elements (i.e. walls, doors, air handling units, structural columns). This
transmittal sheet should clearly explain work in progress in order to avoid abortive time spent
analysing data contained with the model. PAS1192:part2 should be used as a guide to the breakdown
of elements and typical LOD's to be assigned against each. The above assignment of LOD’s should be
set in the project specific BIM Implementation plan.
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4. Management

4.1 Standards

This EIR has been put together referencing the recommendations and guidance made within the

following documents:-

Cardiff ~ «

PAS1192: part 2 (and associated sections from BS1192:2007)
PAS1192: part 3

Swansea

London
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4.2 BIM File Numbering System

In accordance with PAS1192:2 the following file naming convention will be used for the Eastern High
Project. A simplified version of the unique reference has been used to aid the client in identifying the

various models, in addition to a field to encompass file type.

E05107001-

-00-Revit-CR-/-Building Model-A

Project Specific Reference — E05107001 - CCC Individual Building Reference (UPRN)

Volume / Zone / Model -

File Type —

Model Use Reference -

Originator Discipline —

Quick Reference -

Revision

Cardiff ~ «

Swansea

London

00 - denotes that the model covers several zones.
Zones to be set by Mccanns if required.

Revit — Denotes a Revit (RVT) file.

Navis — Denotes a Navisworks (NWC) file.

IFC -- Denotes an Industry Foundation Class (IFC) File
CR - Clash Rendition (For Co-ordination)

FC — For Construction

FM — For Facility Management

A — Architect

M — Mechanical

E — Electrical

P — Plumbing

S — Structures

C — Contractor / Subcontractor

Building Model

Ventilation Model

Power and Data Model

Structural Model

Indicates Current Version of Model

s
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4.3 Drawing Numbering System

The following project drawing numbering system shall be used

E05107001-

-A-00-00—

-(20)200-A

Project Specific Reference — E05107001 - CCC Individual Building Reference (UPRN)

Originator Discipline —

Volume / Zone / Model -

Level

Drawing Number

Revision

A — Architect

M — Mechanical

E — Electrical

P — Plumbing

S — Structures

C — Contractor / Subcontractor

00 - denotes that the model covers several zones.
Zones to be set by Mccanns if required.

00 - Ground Floor

01 - First Floor

02 - Second Floor

ZZ - Drawing covers several levels (sections, elevations & views)

(20)200
A and so forth

DWG files exported from the BIM will use the layering standards as set out in BS1192 which should be
selected from the ‘Modify DWG/DXF Export Setup’ within Revit. This will export Revit elements to the
British Standard for layer naming convention and layer colour and will enable CCC to be presented
with DWG files representing commonality across all projects.

Cardiff ~ «
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The following roles in connection with BIM will be taken on directly by the employer.

The person undertaking this role will be responsible for the following:-

Briefing the Design team and contractor as to the extent of Asset information applicable to the
project and the way in which it is to be presented at completion of the project.

Comparing the asset information as presented at each project milestone (see 1.2), with the
required information as set out by the EIR's.

Advising the project team on any gaps / inaccuracies in the above.

Checking to determine whether the drawings and other information meet the requirements set
out in the EIR.

Collation of data created from the relevant models and inputting this into the client FM
Software / System.

The following roles in connection with BIM will be taken on directly by the design team / contractor:-

The person undertaking this role will be responsible for the following:-

Co-ordination within the federated BIM.
Compliance with the Technical section of this document in relation to the federated model.

The person undertaking this role will be responsible for the following:-

Cardiff ~ «

Ensuring consultant / sub contract Building Information models are in keeping with the PIM.
Clash detection / co-ordination of the federated model.
Monitoring of Geometrical actual LOD against required LOD at key milestones.
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Information should be managed in accordance with the processes described in PAS1192-2, PAS1192-
3 and BS 1192 (2007).

There is no specific security provision however the Project Specific BIM Implementation plan should
confirm policy arrangements.

A full explanation of the process for Quality checking and Clash detection proposed by the Design
Team and Contractor will be included in the BIM Implementation plan. This will contain details on the
following items:-

e Clash Detection Software
® Process Overview

e Regularity of checks

e Responsibilities

e Outputs

e Technical Query Workflow
e Tolerance Strategy

e C(Clash resolution process

A full explanation of the collaborative process should be given in order to demonstrate competence
and capability in the BIM Implementation plan. This should include:-

e The Form of Sharing (which should typically be Revit model exchanges via a web based
platform as outlined in item 1.2 above).
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e Extent/ LOD of model Geometry and imbedded data.
e Frequency of collaboration and exchange (as a minimum as outlined in the RIBA 2013 plan of
works).

The design team will also ensure that the client team are given full walkthroughs of the current
building model (in Navisworks or other similar software) in model review workshops at the following
key milestones:-

e Prior to planning application
e Prior to tender / pricing
e Prior to start on site.

The BIM can be used as a means to demonstrate to all site personnel, operators and managers the
safety requirements of the site and completed building. The contractor and design team are to
demonstrate how BIM will be used to contribute to this process with some examples given below:-

1. Demonstration of the construction process by linking the contractors GANT chart to BIM
geometry in order to create a ‘4D’ building model (BIM against time).

2. Embellishment of the above to demonstrate such issues as:-
e Delivery routes.

e Safe pedestrian passage routes.

e Hoarding lines.

e Temporary fire escape routes / stairs

e Site access, signing in points and site office location.

3. Subdivision of the above to demonstrate week by week site operations in more detail.

4. Creation of a movie or similar to demonstrate the above to both the HSE and site operatives at
induction stage.

The extent to which the BIM will be used in relation to H&S will need to be fully explained in the BIM
Implementation Plan.
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Design Team models should generally be federated to ensure that each individual file size is under
200MB. Any Revit models above an individual file size of 100MB should be worksetted to ensure
individual elements can be loaded independently if required, at client receipt of the Revit model.

Details of the federation / split of models shall be given to the client by the design team with model
zones being clearly identified in the BIM Implementation Plan.

The design team / contractor is to demonstrate the following in relation to providing data compliant
to CCC requirements for asset data as set out in 2.10 below:-

e Quality assurance / control procedures both in relation to the BIM itself and the data
contained within.

e The software that is to be used to deliver the asset information in the required xmls (TBC)
format.

e The level of assurance for supplying this data — will certain parts of this be dependent on
subcontractor data for example.

e The period of aftercare upon completion should data need to be amended or managed.
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Presently the level of asset information required by the client as taken directly from the BIM is as

follows:-

For Each Room (Core Property Data)

© o No kA Wwh e

e e e e ol e
O 00w NNOUT DA WNRO

Uprn*(Site Reference)

Building Name*

Creation Date*

Block Reference*

Block Name*

Uprn2* Building Reference

Floor

Gross Internal Area (Building as whole)*
Gross External Area (Building as whole)*

. Uprn3 Building / Block reference
. Block Reference

. Room Reference — Concatenated from Room number and floor in Revit.

. Floor Reference

. Room Name

. Room Use —In this case all Education*

. Room Type - i.e. Store, Office, Workshop (Department in Revit)
. Height of Room

. Internal Area — Room Area in Revit

. Perimeter

For information followed by an asterix it may be more efficient to add this as a block of information

directly into the exported database via excel or similar.

UPRN - Unique Property Reference number.

Other Information for discussion

Cardiff ~ «

Sink, bottle filler and water faucet numbers and positions tied back to the core data to track

water hygiene.

Room finishes tied back to core data for condition surveys.
Location of Hazardous materials tied back to core data.
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Information will be exchanged at intervals as set out in the RIBA plan of works (2013).

The clients primary use of the data exported from the BIM will be:-

‘Section to be completed upon receipt of client FM standard spreadsheet’.

This EIR has been formulated as a guide in relation specifically to the Eastern High project and as such
the design team and contractor has already been appointed based on their BIM experience. Any
guidance related to the selection of design team members based on the core competencies within the
CLAW document are therefore not relevant to this project.

A Project Implementation plan is required from the contractor team as the next step to fulfilling these
requirements.

\
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The Post Contract-Award Building

Information Modelling Execution Plan (BEP)

Preface

The BEP shall list the agreed targets for responsibility, timely delivery, exchange, reuse and final
handover to the clients. It will also list all of agreed elements as outlined in the Employers Information
Requirements, the Brief, the BS1192:2007, PAS1192-2:2013, the CPIx Protocol and the contract
documents.

This BEP is structured in accordance with PAS1192-2:2013.

Project Delivery Manager

This document is owned and maintained by the current Project Delivery Manager listed below.
Project Delivery Manager - Name Company Responsible

Andrew Beadle Head of BIM, Powell Dobson Architects

Project Team Representatives and Role

Company Name Representative and Authorised Role
Responsible Agent

Powell Dobson Architects Andrew Beadle Lead Designer / BIM Co-ordinator
Powell Dobson Architects Barrie Jones

Wilmott Dixon Richard Hart Design Manager / CDE Manager
Wilmott Dixon Anthony Brophy BIM Manager

McCann Partnership Chris Morgan Electrical Consultant / Author
McCann Partnership Graham Curr Mechanical Consultant / Author

Document Authority

This project plan has been agreed by the representatives of the project team as listed above with the
authority of their parent companies to accept this document as the Agreed BIM Execution Plan.
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1  Project Information

Table 1 - Project information

Project Name

Eastern High School

Project Address

Trowbridge Road, Cardiff

Project Number (Clients Project Number or
reference)

EDUC7865

Contract Form

NEC Professional Services Contract (Option A)
NEC3 ECC Option C Target Contract with Activity
Schedule

Project Design Start Date August 2015
Project Construction Start Date April 2016
Project Completion and Handover Date Sept 2017

Project Description (EIR)

150928_CCC BIM Employer Information Requirements.

Project Brief and CDM requirements

Capita H and S Log 131015

Project Deliverable as defined in the EIR and
COBie project templates (see also the CPIx
Protocol)

May be an additional document, please reference.

19/11/2015
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2.1

2.2

2.3

2.4

2.5
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Information required by the EIR

PAS1192-2:2013 Clause 5.3 defines the minimum contents of the Employers Information
Requirements. The following subsections of the BEP respond to the parts of the EIR specifically
requesting bidders" proposals.

Planning of work and data segregation
Required in response to the EIR by PAS1192-2 Clause 5.3 a) 3).

The planning of work and data segregation aspects of the project are described in later parts of
the BEP, in particular Section 3 Management, Section 4 Planning and documentation and
Section 5 Standard method and procedure.

Co-ordination and clash detection
Required in response to the EIR by PAS1192-2 Clause 5.3 a) 4).

This section of the BEP contains the bidders" proposals for managing the co-ordination process.
The requirements for co-ordination are stated in PAS1192-2 Clause 9.4.

Collaboration process
Required in response to the EIR by PAS1192-2 Clause 5.3 a) 5).

This is described in Section 4.2.

Health and safety/CDM management
Required in response to the EIR by PAS1192-2 Clause 5.3 a) 6).

This section of the BEP contains the bidders" proposals for using BIM and the Common Data
Environment to support the management of health and safety and CDM requirements.

Compliance plan
Required in response to the EIR by PAS1192-2 Clause 5.3 a) 10).

This section of the BEP contains the bidders" proposals for managing the co-ordination process.
See Section 2.2, above.



Management

This section of the BEP covers the requirements of PAS1192-2 Clause 7.2.1 a).

3.1 Roles, responsibilities and authorities
At the start of a project it is important to identify the roles and responsibilities of the design
teams. Table 2 is used to record the names and contact details of the individuals fulfilling the
necessary project roles
Table 2 — Roles and responsibilities
Role Name Email and Telephone number
Company
Lead Designer Andrew Beadle
Powell Dobson Architects
Project Delivery Manager Andrew Beadle
Powell Dobson Architects
Construction Manager Richard Hart
Wilmott Dixon
Project Information Manager Andrew Beadle /
Powell Dobson Architects / Anthony Brophy
Wilmott Dixon
Task Team Manager * Anthony Brophy
Wilmott Dixon
Task Team Manager * Andrew Beadle
Powell Dobson Architects
Task Team Manager * Chris Morgan
MCcann & Partners
Task Team Manager * Geoff Carter
Cambria Consulting
Task Team BIM Authors *
Powell Dobson Barrie Jones
Cambria Consulting Matthew Diggins
MCcann & Partners Graham Carr
Project Manager
Capita Mark Radcliffe
* Note — specify these roles for each task team involved in the project
The standard authorities of the different roles related to production and management of
information are given in Table 3.
19/11/2015 8 Eastern High BEP © Powell Dobson Architects



3.2

3.3

Table 3 — Role authorities

Role Authority

Project Information Manager Enforce the Project BIM Standard and ensure delivery of the
Information requirement in the EIR.

Lead Designer Enforce spatial coordination

Task Team Manager Enforce documentation standards

Interface Manager Negotiate space allocation

Task Team Information Manager Reject non compliant models, drawings & documents

CAD Coordinator Enforce CAD related Project BIM Standards

Major project milestones

Table 4 — Major project milestones

Start Date Design Detail Design | Construction | As Handover.
Completion Completion + Constructed
Fabrication Models,
Documents
and Data
August 2015 October 2015 March 2016 May 2016 Aug 2017 Sept 2017

Only the Major milestones are listed. A more detail and co-ordinated MIDP and Project Plan
must be developed and agreed with the stakeholders.

Project information model delivery strategy

The major goals and objectives for the BIM implementation must be considered and stated as
a project strategy document, append to this document, under the headings listed in Table 5.
Table 5 — Strategy for information delivery

Brief Concept Definition | Design Build & Handover In use
Commission & Closeout
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3.4

3.5 Existing legacy data use
As provided and defined by the EIR.
3.6 Approval of information
To ensure that model, drawing files and spreadsheet extraction are adequately checked, some
form of agreed approvals process needs to be in place to enable the design teams and the
contractor (or client) to approve and sign-off the development of the design information for a
project and to assign responsible team members.
Table 7 — Schedule of information approval responsibilities
Name Role or Titlel Models | Drawings Peer Review | Lead Client
Designer/Lead | Review
Contractor Team
Andrew Beadle As Table 2 X X X
Barrie Jones As Table 2 X X X
Richard Hart As Table 2 X X
Anthony Brophy | As Table 2 X X
Geoff Carter As Table 2 X X X
Matthew Diggins | As Table 2 X X X
Chris Morgan As Table 2 X X X
Graham Carr As Table 2 X X X
Mark Radcliffe As Table 2 X
19/11/2015 10 Eastern High BEP © Powell Dobson Architects

Survey strategy

Table 6 — Survey strategy

Survey Method Delivery Survey Details, notes
Format Origin

Point cloud Not Used NA

Light detecting and Not Used NA

ranging (LIDAR)

Global navigation Not Used NA

satellite systems

(GNSS)

OS Data DWG (O

Topographical Data DWG Local




3.7 PIM authorization process

The design and construction approval process should be specified, agreed and documented as

early as possible in the project. This includes the sign off of specialist design completion
information.

Sign off and authorisation process to be agreed and published in coordination with the abilities
of the collaboration or EDMS solution and inserted here.
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4  Planning and documentation
This section of the BEP covers the requirements of PAS1192-2 Clause 7.2.1 b).

4.1 Revised Project Implementation Plan
The revised PIP confirms the capability of the supply chain.
The PIP consists of the following completed CPIx documentation:
®  Supply chain capability summary form, which summarises the contents of ...
® Supplier building information management assessment form(s)
® Supplier IT assessment form(s)
® Supplier resource assessment form(s)
These are available as separate templates on the CPIx website.
The supplier resource for the project can also be summarised as per the example in Table 8.
Table 8 — Supplier resource summary
Supplier Discipline Resource Levels of Years of Names of
numbers competence Experience | individuals
Powell Dobson | Qualified 2 RIBA, 35 Jeff Tucker
Architect CAD/BIM, 15 Andrew Beadle
Specification
Author
Powell Dobson | Architectural 1 CIAT, CAD/BIM 41 Barrie Jones
Technologist Trained
(CIAT)
Cambria Qualified 3 MIStructE,
Consulting Structural
Engineer
Etc
19/11/2015 12 Eastern High BEP © Powell Dobson Architects




4.2 Agreed project processes for collaboration and information

modelling
Table 9 — Processes for collaboration and information modelling
Company Solution Network Database File based Comments
Powell Dobson Revit 4Projects Model RVT
Cambria Revit 4Projects Model RVT
MCcanns Revit 4Projects Model RVT
Powell Dobson Solibri 4Projects Model IFC Clash Detection

The clash rendition viewer to be used across the whole project.

Table 10 — Clash rendition viewer

Agreed clash rendition viewer

Version

Solibri

v9.5

This section of the BEP also covers the agreed authorisations for security and extranet access
and authority to distribute documents.

Table 11 — Authorisations for security, extranet and document distribution

Company

Authorised Manager

Authority (Upload, download,
change Access/Distribution)

Powell Dobson

Andrew Beadle

Upload, Download, Change to
personal uploads only.

Powell Dobson

Barrie Jones

Upload, Download, Change to
personal uploads only.

Cambria Consulting

MCcann & Partners

19/11/2015
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4.3 Agreed matrix of responsibilities across the supply chain
It is important to define who models what (the BIM Author) and to what Level of Detail (LOD).

There are 7 levels of detail defined in the PAS1192-2 which do not reflect specific modelling guidelines for any particular software, rather a generic definition of

model detail (graphical), how individual objects display themselves and the level of information as a minimum to answer the English question stated in the EIR.
Table 12 — Responsibility matrix for information production

19/11/2015

Plan of Work
Example Native Exchange 1 2 Concept 3 4 Design 5 6 7
Software Format Format(s) Brief Definition Build & Handover | Operation
Commission &

Model Authoring oo

Space Planning RVT RVT /IFC/ LOD100 LOD200 LOD300 LOD350 LOD350 LOD350
NWC

Site, Urban Design RVT /DWG | RVT/DWG LOD100 LOD100 LOD100 LOD100 LOD100 LOD100

Context

Sitg a'nd Existing RVT / DWG RVT / DWG LOD100 LOD100 LOD100 LOD100 LOD100 LOD100

Buildings

Architectural Model RVT RVT/ IFC/ LOD100 LOD200 LOD300 LOD350 LOD350 LOD350 LOD350
NWC

Structural Design Model RVT RVT/ IFC/ LOD100 LOD200 LOD300 LOD350 LOD350 LOD350
NWC

HVAC Design Model RVT RVT/ IFC/ LOD200 LOD300 LOD350 LOD350 LOD350
NWC

Building Services MEP RVT/ IFC/ LOD200 LOD300 LOD350 LOD350 LOD350

Design Models RVT NWC

Lighting Design Model RVT RVT/ IFC/ LOD200 LOD300 LOD350 LOD350 LOD350
NWC

Electrical Design Model RVT RVT/ IFC/ LOD200 LOD300 LOD350 LOD350 LOD350
NWC

Hydraulics Design Model RVT RVT/ IFC/ LOD200 LOD300 LOD350 LOD350 LOD350
NWC

Interior Layouts and RVT/ IFC/ LOD100 LOD200 LOD300 LOD300 LOD300 LOD300 LOD300

Design Model RVT NWC

Structural Steel LOD350 LOD350 LOD350 LOD350

Fabrication Model

14
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Road and Civil Design LOD200 LOD200 LOD200 LOD200
Landscaping and LOD100 LOD100 LOD200 LOD200 LOD200 LOD200 LOD200
External Works Options
Renovation and TBC TBC TBC TBC
Refurbishment
Facility Management LOD100 LOD100 LOD200 LOD350 LOD350 LOD350 LOD350
Model
Construction Model LOD100 LOD100 LOD200 LOD350 LOD350 LOD350 LOD350
Model Analysis
Brief Development LOD100
Alternative Design LOD100 LOD100 LOD200
Options Analysis
Design Performance LOD100 LOD200 LOD300
Analysis
Sun and Shadow Studies LOD100 LOD200
Structural Analysis LOD100 LOD100 LOD200 LOD350 LOD350
Thermal Simulation LOD100 LOD100 LOD300
Sustainability Analysis LOD300
LCA Analysis LOD300 LOD350
Model Clash Detection LOD300 LOD350 LOD350
Rendition
Cost Planning and LOD100 LOD100 LOD200 LOD300
Control
19/11/2015 15 Eastern High BEP © Powell Dobson Architects



Construction Scheduling / LOD100 LOD300

4D Animation

Security Analysis LOD300

Code Checking and LOD350

Regulatory Compliance

Acoustic Analysis and LOD200 LOD300 LOD350

Design

Disabled Access and LOD100 LOD200 LOD300 LOD350

Egress

Fire Protection LOD200 LOD300 LOD350

FM, Operation and LOD100 LOD100 LOD200 LOD300 LOD350 LOD350 LOD350

Maintenance

Automated/Linked N/A N/A N/A N/A N/A

Specifications

Heritage Documentation N/A N/A N/A N/A N/A

and Assessment

Solar Envelopes LOD100 LOD200 LOD300 LOD350

Overshading LOD200 LOD350

Daylight Analysis LOD200 LOD350

Solar Analysis LOD100 LOD200 LOD300 LOD350

Photovoltaic Collectors LOD100 LOD200 LOD300 LOD350 LOD350
19/11/2015 16 Eastern High BEP © Powell Dobson Architects



4.4 Task information delivery plan (TIDP)
A task information delivery plan (TIDP) for each task within the project shall be prepared using
the template below so that the format is consistent with the format required for the master
information delivery plan. When completed by all team members the TIDPs should be published
in this document appendix and on the project extranet.
Refer to Appendix A — Populated Wilmott Dixon MIDP

4.5 Master information delivery plan (MIDP)

The master information delivery plan (MIDP) shall be developed from the separate TIDPs
produced for each task within the project. This more detailed, co-ordinated MIDP must be
developed and agreed with the stakeholders. When completed the MIDP should be published
in this document appendix and on the project extranet as a project plan.

Refer to Appendix A — Populated Wilmott Dixon MIDP
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5 Standard method and procedure

This section of the BEP covers the requirements of PAS1192-2 Clause 7.2.1 ).

5.1 Volume strategy

See Section 5.3 (file naming convention), sub-section Volume for the definitions and
abbreviations of volumes to be used on the project.

5.2 PIM origin and orientation

The origin and orientation of the project are based on the project location and its reference to
other global or local grids, for example Ordnance Survey. Some projects have their own grid
system: Crossrail, for instance, uses the London Grid specified for that project, as did the
Olympics programme.

See the CPIc Production Information 2003 publication for specific requirements. Table
14 — Record of information model origin and orientation

Point Grid intersection Easting (m) Northing (m) Elevation or
notation site Datum
Site local grid TBC TBC TBC 9710mm
origin GF FFL ASL
Grid origin Y/1 323004506 179901213 9710mm
Bottom Left GF FFL ASL
Intersection
Grid Intersection Z/36 323110925 179984809 9710mm
Bottom Right GF FFL ASL
Grid Intersection A/1 322953072 179964729 9710mm
Top Left GF FFL ASL
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5.3 File naming convention

In accordance with PAS1192:2 the following file naming convention will be used for the Eastern
High Project. A simplified version of the unique reference has been used to aid the client in
identifying the various models, in addition to a field to encompass file type.

EDUC7865-PDA-A-Revit-CR-A-Building Model-A
Project Specific Reference - EDUC7865 — CCC Individual Building Reference (UPRN)
Originator Code (Author) — PDA — Powell Dobson Architects

MCC - McCanns

CAM - Cambria
Volume / Zone / Model - A — Client request that all information relate to Zone A.
File Type - Revit — Denotes a Revit (RVT) file.

Navis — Denotes a Navisworks (NWC) file.

IFC -- Denotes an Industry Foundation Class (IFC) File
Model Use Reference - CR - Clash Rendition (For Co-ordination)

FC — For Construction

FM — For Facility Management
Originator Discipline — A — Architect

M — Mechanical

E — Electrical

P — Plumbing

S — Structures

C — Contractor / Subcontractor
Quick Reference - Building Model

Ventilation Model

Power and Data Model

Structural Model

Revision- Indicates Current Version of Model

26/01/2016 19 Eastern High BEP © Powell Dobson Architects



Drawing naming convention

In accordance with PAS1192:2 the following drawing naming convention will be used for the
Eastern High Project.

EDUC7865-PDA-A-A-00-GA-(20)200-A
Project Specific Reference — EDUC7865 — CCC Individual Building Reference (UPRN)
Originator Code (Author) — PDA — Powell Dobson Architects
MCC - McCanns
CAM - Cambria
Originator Discipline — A — Architect
M — Mechanical
E — Electrical
P — Plumbing
S — Structures
C — Contractor / Subcontractor

Volume / Zone / Model - A - Client request that all information relate to Zone A.

Level 00 - Ground Floor

01 - First Floor

02 - Second Floor

ZZ - Drawing covers several levels
Drawing Type GA — General Arrangement

DT - Detail

BC - Building Control
Drawing Number (20)200

Revision A and so forth

DWG files exported from the BIM will use the layering standards as set out in BS1192 which
should be selected from the ‘Modify DWG/DXF Export Setup’ within Revit. This will export Revit
elements to the British Standard for layer naming convention and layer colour and will enable
CCC to be presented with DWG files representing commonality across all projects.
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Metadata

Extend the standard Metadata status codes as required for the project, add to but do not change
the codes in the PAS1192-2.

Table 24 — Metadata status codes from PAS1192-2

Status |Description

Work in Progress

Initial status or WIP

50 Master document index of file identifiers uploaded into the extranet.

Shared (Non-Contractual)

Suitable for Co-ordination

S1 The file is available to be ,shared" and used by other disciplines as a background for their
information.

S2 Suitable for Information

S3 Suitable for Internal Review & Comment

S4 Suitable for Construction Approval

S5 Suitable for Manufacture

S6 Suitable for PIM Authorization (Information Exchanges 1-3)

S7 Suitable for AIM Authorization (Information Exchange 6)

D1 Suitable for Costing

D2 Suitable for Tender

D3 Suitable for Contractor Design

D4 Suitable for Manufacture/Procurement

AM As Maintained

Published Documentation (Contractual)
A Suitable for Construction

Partially signed-off:
For Construction with minor comments from the Client. All minor comments should be

indicated by the insertion of a cloud and a statement of “in abeyance” until the comment is
resolved, then resubmitted for full authorization.
AB As-Built Handover documentation, PDF, native models, COBie etc.

26/01/2016 21 Eastern High BEP © Powell Dobson Architects



5.4 Layer naming convention
Layer Naming to be in accordance with BS1192:2007.

5.5 Agreed construction tolerances for all disciplines

Table 26 — Agreed tolerances for construction elements according to project discipline

Discipline Element Tolerance
Architect TBC TBC
Structural Engineer TBC TBC
MEP Engineer TBC TBC

5.6 Drawing sheet templates
Table 27 — List of drawing sheet templates

Sheet Size Sheet File name

A0 PAS1192:2 Compliant A0 Drawing Tile Block

AT PAS1192:2 Compliant A1 Drawing Tile Block

A1P PAS1192:2 Compliant A1P Drawing Tile Block (Portrait)
A2 PAS1192:2 Compliant A2 Drawing Tile Block

A2P PAS1192:2 Compliant A2P Drawing Tile Block (Portrait)
A3 PAS1192:2 Compliant A3 Drawing Tile Block

A3P PAS1192:2 Compliant A3P Drawing Tile Block (Portrait)
A4 PAS1192:2 Compliant AO Drawing Tile Block

All drawing template must be rendered and presented at one of a number of approved scales,
which are typically defined by the ,CAD Manager". Scales other than those approved should
not be used. The templates shall also be in the standard format for sharing and
interoperability.

Table 28 — Drawing sheet scales

Drawing Sheet Scales

All drawings must be rendered and presented at one of a number of approved scales, which
are typically defined by the ,CAD Manager". Scales other than those approved should not be
used.

Scale Description of detail

1:1000 1:1000 Scale Detail shows shape and layout

1:500

1:200

1:100 1:100 Scale Detail shows shape, layout and construction elements
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1:50 1:50 Scale Detail shows how the construction elements meet at junctions

1:20

1:10

1:5 1:5 Scale detail show shape, dimensions and assembly of the separate
construction elements

1:2 1:2 Scale detail show shape, dimensions and assembly of the separate
construction elements

1:1 All model files must be modelled at 1:1 Scale

5.7 Annotations, dimensions, abbreviations and symbols
Each discipline should provide the Design Manager and the CAD manager with a full list to be
used on the project. This list should be published to all members of the project team to ensure

consistency of the document graphical presentation and shall be consistent throughout the
project. Also see BS8541 Parts 1, 2, 3 and 4.

Dimensions should be derived automatically from the underlying CAD coordinates by using the
‘associative dimensioning' function of CAD systems. Dimensions should not be entered as 'text’
as they are purely graphic characters having no relationship with the underlying CAD
coordinates and will cause the relative positions of elements in a drawing to be compromised.

The project team should agree common units of measurement. These should include distance
(e.g. metre and millimetre) and angles (e.g. degrees/radians measured clockwise or counter

cl7ockwise).
Table 29 — Agreed units of measurement

Type of Millimetres Metres Degrees Radians Clockwise Counter
4information

Survey X X

Roads X

Models X X X

Drawings X X

5.8 Attribute data

Attribute data for the project as defined in the EIR and templates to suit client CAfm software.
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6 IT solutions
This section of the BEP covers the requirements of PAS1192-2 Clause 7.2.1 d).

6.1 Software versions
The CAD software and versions that will be used by the design teams shall be agreed before
starting the project.

Table 30 — Agreed software versions

Company Database CAD Version Format Comments
software

Powell Dobson Model Revit 2016 RVT

Powell Dobson Model Solibri v9.5 IFC

Powell Dobson Model Navisworks 2016 NWC

Cambria Model Revit 2016 RVT

MCcann Model Revit 2016 RVT

Subcontractor 1 Model TBC TBC TBC

Subcontractor 2 Model TBC TBC TBC

Subcontractor 3 Model TBC TBC TBC

6.2 Exchange formats
The agreed formats for model and drawing file exchange are

Table 31 — Agreed exchange formats for models and drawings

RVT NWC IFC PDF DWG Excel
Models X X X
Drawings X X
Final drawing X X
format
Schedules or X X
spreadsheets

6.3 Process and data management systems
The process and data management systems shall be described under section 4.2 Agreed project
processes for collaboration and information modelling.
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1.0 Asset Information Requirements (AIR)
COBie is the Employer’s required information exchange schema for asset and operational
data and information. The asset includes the Facility as a whole and its constituent
Spaces and Components. Spaces are grouped into Zones and Floors. For the schema,
Components are grouped into Types and Systems and are allocated to a Space.
In accordance with BS 1192-4 COBie worksheets are categorised into information types:
e Core Asset information
e Operational information
e Supplementary information
Refer to the following tables for a full list of requirements:
Table 1: COBie Definitions (required worksheets)
Table 2: COBie Matrix (required fields within each worksheet)

Table 3: Asset Information Matrix (list of maintainable assets to be captured in COBie)
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Table 1 — COBie Definitions

Information type

>
| .
©
i +—
o C
c 7]
i<} £
+ (7]
182
o
Definitions 2 Q 3
< o) )
Contact Named person and/or organisation involved in the facility lifecycle v
Named distinct operational built or geographic asset, typically a
Facility building or a section of infrastructure along with details and extent of v
geographic site and of the temporal project.
Floor Named intermediate spatial division including distinct vertical levels v
and horizontal areas and sections with Spaces allocated
Named location for activities such as use, inspection or maintenance,
Space including un-occupied or un-inhabitable Spaces but not necessarily v
inaccessible voices. Spaces may be internal or external
Named set of Spaces (locations) sharing a specific Attribute (such as
Zone L L2 v
activity, access, management or conditioning)
Named specification for components including equipment, products
Type - v
and materials
Named and individually scheduled physical items and features that
Component | might require management (inspection, maintenance, services, v
replacement) during in-use
% System Named set of manageable components providing a common function v
Q
£ Named physical aggregation of a Type or Component into another
g Assembly | Type or Component where both the overall assembly part and the
3 constituent part has significance for their operation and use
z Connection | Name logical relationship between two components
.g
(@) Spare Named replaceable part associated to Types
Resource Named material or skill required to execute Jobs
Job Named task or activity during in-use phase associated to Types
Impact Named economic and environmental measure
Document | Named external document associated to an asset
Attribute Named specific characteristic associated to an asset
Coordinate Named position associated to Facility, Floor, Space, Component or
Assembly
Issue Named deficiency in the information or risk associated to the asset
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Table 2 — COBie Matrix

2.1 Contact
Ref COBie Data Field Notes ResF;rn‘:mn:irg:Iity Example (BS 1192-4:2014) Stage Required ?%i:?
1.00 |Contact (ifcActor) named person and/or organization involved in the Facility lifecycle
1.01 [Email expected Delivery Team |name@email.com RIBA Stage 2 Y
1.02 |CreatedBy reference Delivery Team |name@email.com RIBA Stage 2 Y
1.03 |CreatedOn expected Delivery Team |2015-08-08T11:00:00 RIBA Stage 2 hd
1.04 |Category pick Delivery Team |C12: Quality managerment RIBA Stage 2 Y
1.05 |Company expected Delivery Team |Company name RIBA Stage 2 Y
1.06 |Phone expected Delivery Team |01 1111 1111111 RIBA Stage 2 Y
1.07 |[ExtSystem application | Delivery Team |Authoring application RIBA Stage 2 Auto
1.08 |[ExtObject application | Delivery Team |IfcPersonAndCrganisation RIBA Stage 2 Auto
1.09 |Extldentifier application | Delivery Team |n/a RIBA Stage 2 Auto
1.10 |Department requirable Delivery Team |Standards RIBA Stage 2
1.11 |OrganizationCode requirable Delivery Team |Company name RIBA Stage 2
1.12 |GivenName requirable Delivery Team |First name RIBA Stage 2
1.13 |[FamilyName requirable Delivery Team |Surname RIBA Stage 2
1.14 |Street requirable Delivery Team |Address Road RIBA Stage 2
1.15 |PostalBox requirable Delivery Team |PO Box 111 RIBA Stage 2
1.16 (Town requirable Delivery Team |Mew Town RIBA Stage 2
1.17 |StateRegion requirable Delivery Team |County RIBA Stage 2
1.18 |PostalCode requirable Delivery Team |AA1l 1AA RIBA Stage 2
1.19 |Country requirable Delivery Team |Country RIBA Stage 2

2.2  Facility
Ref COBie Data Field MNotes ResF:cI)mn:irt:lity Example (BS 1192-4:2014) Stage Required ({:%TS
2.00 |Facility (ifcProject) named distinct operational bullt or geographic asset, typically a building or section of infrastructure
2.01 |Name expected Architect Some School RIBA Stage 2 Y
2.02 |CreatedBy reference Architect name@email.com RIBA Stage 2 Y
2.02 |CreatedOn expected Architect 2012-12-12T713:29:49 RIBA Stage 2 Y
2.04 |Category pick Architect Co_25_10_77 Secondary schools RIBA Stage 2 Y
2.05 |ProjectName expected Architect SchoolExtension RIBA Stage 2 Y
2.06 |SiteName expected Architect SchoolPark RIBA Stage 2 hd
2.07 |LinearUnits pick Architect Millimetres RIBA Stage 2 Y
2.08 |AreaUnits pick Architect Squaremetres RIBA Stage 2 Y
2.09 |VolumeUnits pick Architect Cubicmetres RIBA Stage 2 Y
2.10 |CurrencyUnit pick Architect Pounds RIBA Stage 2 Y
2.11 |AreaMeasurement expected Architect RICS BCIS RIBA Stage 2 Y
2.12 |ExternalSystem application Architect BIM Authoring application RIBA Stage 2 Auto
2.13 |ExternalProjectObject application Architect IfcProject RIBA Stage 2 Auto
2.14 |ExternalProjectidentifier application Architect ONG5d_R6T8leptpGslx7Lx RIBA Stage 2 Auto
2.15 |ExternalSiteObject application Architect IfcSite RIBA Stage 2 Auto
2.16 |ExternalSiteldentifier application Architect ONGSd_R6TS8leptpGsIx7Lyv RIBA Stage 2 Auto
2.17 |ExternalFacilityObject application Architect IfeBuilding RIBA Stage 2 Auto
2.18 |ExternalFacilityldentifier application Architect ONG5d_R6T8leptpGslx7Lw RIBA Stage 2 Auto
2.19 |Description requirable Architect Single storey secondary school RIBA Stage 2
2.20 |ProjectDescription requirable Architect New build secondary school. RIBA Stage 2
2.21 |SiteDescription requirable Architect Some school, Address Road,New Town, County, AA11 RIBA Stage 2
2.22 |Phase pick Architect CIC 6:Handover RIBA Stage 2
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2.3 Floor

Ref COBie Data Field Notes Reszr;?:ir;”w Example (BS 1192-4:2014) Stage Required {C\Eﬁ:‘;
3.00 |Floor (ifcBuidingStorey) named intermediate spatial subdivision, including distinct vertical levels and horizontal areas and sections with Spa
3.01 Name expected Architect Level O RIBA Stage 3 Y
3.02 CreatedBy reference Architect name@email.com RIBA Stage 3 Y
3.03 CreatedOn expected Architect 2012-12-12T13:29:49 RIBA Stage 3 Y
3.04 Category pick Architect Floor RIBA Stage 3 Y
3.05 |ExtSystem application Architect Authoring application RIBA Stage 3 Auto
3.06 |ExtObject application Architect IfcBuildingStorey RIBA Stage 3 Auto
3.07 |ExtIdentifier application Architect ONG5d_R6TEleptpGyGauky RIBA Stage 3 Auto
3.08 |Description requirable Architect Entrance level RIBA Stage 3
3.09 Elevation requirable Architect 0 RIBA Stage 3
3.10 Height requirable Architect 4000 RIBA Stage 3

2.4 Space
Ref COBie Data Field MNotes Res'::rnla::irgirlity Example (BS 1192-4:2014) Stage Required ({:\Eﬁ:‘;
4.00 |Space (ifcSpace) named location for activities such as use, inspection or maintenance, including un-occupied or un-inhabitable Spaces.
4.01 |Name expected Architect 101 RIBA Stage 3 Y
4.02 |CreatedBy reference Architect name@email.com RIBA Stage 3 Y
4.03 |CreatedOn expected Architect 2012-12-12T13:29:49 RIBA Stage 3 Y
4.04 |Category pick Architect SL_25_10_14 Classrooms RIBA Stage 3 Y
4.05 |FloorName reference Architect Level O RIBA Stage 3 Y
4.06 |Description expected Architect Classroom RIBA Stage 3 Y
4.07 |ExtSystem application Architect Authoring application RIBA Stage 3 Auto
.08 |ExtObject application Architect IfcSpace RIBA Stage 3 Auto
4.09 |ExtIdentifier application Architect 3PbU3I0kSFVO3gc98VQGZm RIBA Stage 3 Auto
4.10 |RoomTag requirable Architect CL 101 RIBA Stage 3
4.11 |UsableHeight requirable Architect 2055 RIBA Stage 3
4.12 |GrossArea requirable Architect 24.837 RIBA Stage 3
4.13 |NetArea requirable Architect 24.837 RIBA Stage 3

2.5 Zone
Ref COBie Data Field Notes Reszr;mn:g“w Example (BS 1192-4:2014) Stage Required ?%iﬁ
5.00 |Zone (ifcZone) named set of Spaces (locations) sharing a specific Attribute, such as activity, access,management or conditioning
5.01 |Name expected Architect Teaching RIBA Stage 3 Y
5.02 |CreatedBy reference Architect name@email.com RIBA Stage 3 Y
5.03 |CreatedOn expected Architect 2013-04-15T00:00:00 RIBA Stage 3 hd
5.04 |Category pick Architect Circulation Zone RIBA Stage 3 Y
5.05 |SpaceNames reference Architect 101, 102, 104 RIBA Stage 3 Y
5.06 |[ExtSystem application Architect Authoring application RIBA Stage 3 Auto
5.07 |ExtObject application Architect IfcZone RIBA Stage 3 Auto
5.08 |Extldentifier application Architect 3PbU3I0kSFVO3gc98VQGZn RIBA Stage 3 Auto
5.09 |Description requirable Architect Basic teaching spaces RIBA Stage 3
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2.6 Type
Ref COBie Data Field Motes Re:;'ﬂ'"::ig“w Example (BS 1192-4:2014) Stage Required ?\E}E;")e
6.00 |Type (ifcElementType) named specification for Components including equipment, products and materials
5.01 |Mame expected De=sign Team  |White Board RIBA Stage 3 b
6.02 |CreatedBy reference Design Team |name@email.com RIBA Stage 3 Y
6.03 |CreatedOn expected Design Team  |2013-04-15T00:00:00 RIBA Stage 3 N
6.04 |Category pick Design Team |Pr_40_30_25 Display and presentation fittings RIBA Stage 3 b
6.05 |Description expected Design Team  |Shert Throw Projector RIBA Stage 3 b
6.06 |AssetType pick Design Team  |Fixed RIBA Stage 3 Y
6.07 |Manufacturer reference Contractor company@email.com RIBA Stage 6 N
6.08 |ModelNumber expected Contractor 587 RIBA Stage 6 b
6.09 |(WarrantyGuarantorParts reference Contractor company@email.com RIBA Stage 6 b
6.10 |WarrantyDurationParts expected Contractor 5 RIBA Stage & A
6.11 |WarrantyGuarantorLabor reference Contractor company@email.com RIBA Stage 6 N
6.12 |WarrantyDurationLabor expected Contractor 5 RIBA Stage 6 b
6.13 |WarrantyDurationUnit pick Contractor Year RIBA Stage 6 b
6.14 |ExtSystem application Design Team  |Authoring application RIBA Stage 3 Auto
6.15 |ExtObject application Design Team  |IfcFurnitureType RIBA Stage 3 Auto
6.16 |ExtIdentifier application Design Team |1ITs7i00DD$830Kgut03my RIBA Stage 3 Auto
6.17 |ReplacementCost requirable Contractor 2760 RIBA Stage 6

6.18 |expectedLife requirable Contractor 15 RIBA Stage 6

6.19 |DurationUnit pick Contractor Year RIBA Stage 6

6.20 |WarrantyDescription requirable Contractor Onzite warranty and advanced replacement w arranty RIBA Stage 6

6.21 [MominalLength expected De=sign Team |2105 RIBA Stage 3 b
6.22 |Mominalwidth expected Design Team |50 RIBA Stage 3 Y
6.23 |MominalHeight expected Design Team 1329 RIBA Stage 3 N
6.24 |Modelreference requirable Contractor Short Throw Projector RIBA Stage 6

6.25 |Shape requirable Contractor Rectangular RIBA Stage 6

6.26 |Size requirable Contractor 2105mm % 1329mm RIBA Stage 6

6.27 |Color requirable Contractor White RIBA Stage 6

6.28 [Finish requirable Contractor Matt RIBA Stage 6

6.29 |Grade requirable Contractor tough RIBA Stage 6

6.30 [Material requirable Contractor various RIBA Stage 6

6.30 |Constituents requirable Contractor remote controller RIBA Stage 6

6.32 |Features requirable Contractor auto-shutdown RIBA Stage 6

6.33 |AccessibilityPerformance requirable Contractor visual impairment adapted RIBA Stage 6

6.34 |CodePerformance requirable Contractor fully earthed RIBA Stage 6

6.35 |SustainabilityPerformance requirable Contractor low-energy RIBA Stage 6

2.7 Component
Ref COBie Data Field Notes Ra:;g:;g‘i'“w Example (BS 1192-4:2014) Stage Required %E}Er:')e
7.00 | Component (ifcElement) named and individually scheduled physical items that might require inspection, maintenance, servicing or repiat
7.01 [Name expected Design Team  |White Board:247849 RIBA Stage 3 N
7.02 |CreatedBy reference Design Team |[name@email.com RIBA Stage 3 b
7.03 |CreatedOn expected Design Team [2012-12-13T13:25:49 RIBA Stage 3 b
7.04 (TypeName reference Design Team  |White Board RIBA Stage 3 Y
7.05 |Space reference Design Team  |101 RIBA Stage 3 N
7.06 |Description expected Design Team  |WhiteBoard in room 101 RIBA Stage 3 N
7.07 |ExtSystem application Design Team |Authoring application RIBA Stage 3 Auto
7.08 |ExtObject application Design Team  |IfcFurnishingElement RIBA Stage 3 Auto
7.09 |ExtIdentifier application Design Team  |0ITs7i0oDDE830Kgut03my RIBA Stage 3 Auto
7.10 |SerialNumber requirable Contractor 54567901 RIBA Stage 6

7.11 |InstallationDate requirable Contractor 2012-12-12713:29:49 (pc or commissionng) RIBA Stage 6

7.12 |WarrantyStartDate requirable Contractor 2012-12-12T713:29:49 RIBA Stage 6

7.13 [TagNumber requirable Contractor 247849 RIBA Stage 6

7.14 |BarCode requirable Contractor 4567901 RIBA Stage 6

7.15 |A=setldentifier requirable Contractor 2f7761ec-6323-4dfc- 80c0-52ae3703f410 RIBA Stage 6
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2.8 System
Ref COBie Data Field Notes R&:prg:;g“w Example (BS 1192-4:2014) Stage Required ?%i')e
8.00 [System (ifcSystem) named set of manageable Components providing & commaon function
8.01 [Name expected Design Team  |Circuit 1 RIBA Stage 3 Y
8.02 |CreatedBy reference Design Team |[name@email.com RIBA Stage 3 Y
8.03 |CreatedOn expected Design Team [2012-12-12T13:25:49 RIBA Stage 3 A
8.04 |Category pick Design Team  |44-08 Electrical Installation - Generally RIBA Stage 3 A
8.05 |ComponentNames reference Design Team  |WhiteBoard: 247845 RIBA Stage 3 W
8.06 |ExtSystem application Design Team |Authoring application RIBA Stage 3 Auto
8.07 |ExtObject application Design Team |IfcZone RIBA Stage 3 Auto |
8.08 |Extldentifier application Design Team  |3FbU3I0kLSFWO3gce8VQGZn RIBA Stage 3 Auto
8.09 |Description requirable Design Team  |Small power circuit 1 RIBA Stage 3 d
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Table 3 - COBie Asset Matrix

1.1 Substructure

1.1.1 Standard foundations

1.1.2 Specialist foundation systems

1.1.3 Lowest floor construction

1.1.4 Basement excavation

1.1.5 Basement retaining walls

2.1 Frames

2.1.1 Structural Steel frames

2.1.2 Space frames / decks

2.1.3 Concrete casings to steel frames

2.1.4 Concrete frames

2.1.5 Timber frames

2.1.6 Specialist frames

2.2 Upper Floors

2.2.1 Floors

2.2.2 Balconies

2.2.3 Drainage to balconies

2.3 Roof

2.3.1 Roof structure

2.3.2 Roof coverings

2.3.3 Specialist roof systems

2.3.4 Roof drainage

2.3.5 Roof lights skylights & openings

2.3.6 Roof features

2.4 Stairs and Ramps

2.4.1 Stairs / ramp structures

2.4.2 Stair / ramp finishes

2.4.3 Stairs / ramp balustrades & handrails

2.4.4 lLadders / chutes / slides
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2.5 External Walls

2.5.1 External enclosing walls above ground floor level

2.5.2 External enclosing walls below ground level

2.5.3 Solar / rain screening

2.5.4 External soffits

2.5.5 Subsidiary walls, balustrades, handrails, railings

2.5.6 Facade access / cleaning systems

2.6 Windows and External Doors

2.6.1 External windows

AN

2.6.2 External doors

AN

2.7 Internal walls and partitions

2.7.1 Walls & partitions

2.7.2 Balustrades & handrails

2.7.3 Moveable room dividers

2.7.4 Cubicles

RIS K

2.8 Internal Doors

2.8.1 Internal doors

3.1 Wall Finishes

3.1.1 Finishes to walls

3.2 Floor Finishes

3.2.1 Finishes to floors

3.2.2 Raised access floors

3.3 Ceiling Finishes

3.3.1 Finishes to ceilings

3.3.2 False ceilings

3.3.3 Demountable suspended ceilings
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4.1 Fittings, furnishings & equipment

4.1.1 General fittings, furnishings & equipment

4.1.2 Domestic kitchen fittings & equipment

4.1.3 Special purpose fittings, furnishings & equipment

4.1.4 Signs / notices

4.1.5 Works of Art

4.1.6 Non-mechanical & non electrical equipment

4.1.7 Internal planting

4.1.8 Bird & vermin control

5.1 Sanitary appliances

5.1.1 Sanitary Appliances

5.1.2 Sanitary Ancillaries

5.2 Services equipment

5.2.1 Services equipment

5.3 Disposal installations

5.3.1 Foul drainage above ground

5.3.2 Chemical, toxic & industrial liquid waste drainage

5.3.3 Refuse Disposal

5.4 Water installations

5.4.1 Mains water supply

5.4.2 Cold water distribution

5.4.3 Hot water distribution

5.4.4 lLocal Hot Water

RIS NS

5.4.5 Steam & condensate distribution

5.5 Heat source

5.5.1 Heat Source
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5.6 Space heating & Air conditioning

5.6.1 Central Heating

5.6.2 Local Heating

5.6.3 Central Cooling

5.6.4 Local Cooling

5.6.5 Central heating & cooling

5.6.6 Local heating & cooling

5.6.7 Central air conditioning

5.6.8 Local air conditioning

RIS ISIS SIS

5.7 Ventilation systems

5.7.1 Central ventilation

AN

5.7.2 Local & special ventilation

5.7.3 Smoke extract / control

5.8 Electrical installations

5.8.1 Electrical mains & sub-mains distribution

5.8.2 Power Installations

5.8.3 Lighting installations

5.8.4 Specialist lighting installations

5.8.5 Local electricity generation systems

5.8.6 Earthing & bonding systems

5.9 Fuel installations

5.9.1 Fuel storage

5.9.2 Fuel distribution systems

5.10 Lift & conveyor installations

5.10.1 Lifts & enclosed hoists

.10.2 Escalators

.10.3 Moving Pavements

.10.4 Powered stair lifts

.10.5 Conveyors

.10.6 Dock levellers & scissor lifts

.10.7 Cranes & unenclosed hoists

.10.8 Car lifts, car stacking system, turntables etc.

.10.9 Document handling systems

ool |ul|un

.10.10 Other transport systems
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5.11 Fire & lighting protection

5.11.1 Fire fighting systems

5.11.2 Fire suppression systems

5.11.3 Lightning protection

5.12 Communication, security & control installations

5.12.1 Communication systems

5.12.2 Security systems

5.12.3 Central control / building management systems

5.13 Specialist installations

5.13.1 Specialist piped supply systems

5.13.2 Specialist refrigeration systems

5.13.3 Specialist mechanical installations

5.13.4 Specialist electrical installations

5.13.5 Water features

8.2 Roads, Paths and pathing

8.2.1 Roads, paths & pavings

8.2.2 Special surfaces & pavings

8.3 Soft landscaping

8.3.1 Seeding & turfing

8.3.2 External planting

8.3.3 Irrigation systems

8.4 Fencing, Railings & Walls

8.4.1 Fencing & Railings

8.4.2 Walls & Screens

8.4.3 Retaining Walls

8.4.4 Barriers & Guardrails

8.5 Site / Street Furniture & Equipment

8.5.1 Site / Street Furniture & Equipment

8.5.2 Ornamental Features

Page 13 of 17

AN\ T~



\

8.6 External drainage

8.6.1 Surface water & foul water drainage

8.6.2 Ancillary drainage systems

8.6.3 External laboratory & industrial Liquid waste drainage

8.6.4 Land drainage - Infiltration trenches

8.7 External services

8.7.1 Water Mains Supply

8.7.2 Electricity Mains Supply

8.7.3 External Transformation Devices

8.7.4 Electricity Distribution to External Plant & Equipment

8.7.5 Gas Mains Supply (LPG)

8.7.6 Telecommunications & Other Communication System Connections

8.7.7 External Fuel Storage & Piped Distribution Systems

8.7.8 External Security Systems

8.7.9 External street lighting systems

8.7.10 Local / District heating installations
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