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BIM Objects in AEC Industry



What is a BIM Object BIM Object @

National Building Specification - NBS Product or Component Data

BLOCKCHAIN

CONSORTIUM

content that defines the representing product’s
product properties (use, units, physical appearance,
mass, COBie properties) parametrics, materials

e.g. detection, maintenance IFC properties, Naming
clearance zones to position convention fields, layers,
object, constraints image tiling

building products with fixed geometrical shape
(e.g. window, door, boiler)

building products with no fixed shape or size
(e.g. carpets, roof, walls, ceilings)

“library object” during initial design phase as placeholder
visual expression of a specific object selected later

“manufacturer object” representing a manufacturer's
specific products
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What is a BIM Object

NBS National BIM library @
https://www.nationalbimlibrary.com/en/about-bim-objects/
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Product data sheets/ Dimensions and

technical infomation

product geometry BIM object
Information & File formats:

- |FC
Behavioural Data «  Autodesk Revit
* Bentley AECOsim
Nemetscheck Vectorworks

Graphisoft ArchiCAD
S |
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Product Data Template @

PRODUCT DATA
DATA SOURCES TEMPLATE

BLOCKCHAIN

CONSORTIUM

LEGISLATION '

- Harmonised standards

- European Assessment Documents | _ e
[‘f_)”\’jl Manufacturer data |

e —

‘ Product type / System

Performance data |

STANDARDS
- EN, I1SO, national - g B |
standards o s L Electrical data :

y bl
O&M data

INDUSTRY RECOGNISED
REQUIREMENTS

COBie, BREEAM

Erwvironmental data ¢
- - B

'-’;!"l-J"I-Il"t"II' -.’I ata |
USER SPECIFIC e
REQUIREMENTS | | Features data i

https://www.designingbuildings.co.uk/wiki/Product_Data_Template
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Ideniific ation Codeg, name, types

ith, height CONSTRUCTION
[ Geomery ™ e BLOGKCHAIN
CONSORTIUM

Alttute, laver, rotation

offset

Information

combination reguirements,

in a BIM

Material types, material

Object

Related Specification/
Regulations

m Lu, W., Chen, K., Wang, J. and

Xue, F., 2017, July. Developing
Test / Experiment Result R Material tests, produdtion an open access BIM objects
library: A Hong Kong study.
: In Proceedings of the Joint
Impacton project planning RS “O7% 2BV, PrOuetion Conference on Computing in

Construction (pp. 407-414).
[P R —

Designing, producing,

tranporting. assembling




Evolution of BIM Objects Standardisation @

o,

< NBS BIM Object Standard — infroduced 2011
* NBS BIM Object Standard v2.1 — 2019 (create all types of data information, geometry, function, metada

« BS 8541 (1-6) - Library objects for architecture, engineering and construction:
« Part 222011 - Recommended 2D symbols of building elements for use in building information modelling
« Part 1:2012 - Identification and classification. Code of practice
» Part 3:2012 - Shape and measurement. Code of practice
» Part 4:2012 - Attributes for specification and assessment. Code of practice
« Part 5:2015 - Assemblies. Code of practice
» Part 6:2015 - Product and facility declarations. Code of practice

< buildingSMART Data Dictionary (bSDD) - a ‘vocabulary’ that details what objects should be called
« online service of classifications and their properties, allowed values, units and translations

+ buildingSMART Industry Foundation Classes Schema (IFC) - BIM objects should be structured to IFC class name and

property sets, irespective of software platform creating object. IFC schema is a standardized data model that codifies
+ identity and semantics (name, machine-readable unique identifier, object type or function)...

characteristics or attributes (such as material, color, and thermal properties)

relationships (including locations, connections, and ownership)

abstract concepts (performance, costing)

processes (installation, operations)

people (owners, designers, contfractors, suppliers, efc.)

+ Construction Operations Building Information Exchange (COBie)
T
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BIM Objects & Classification
in Heritage



What system does the object belong to ? Ftc.. .. @

‘
SEG20 BLOCKCHAIN

CONSORTIUM

® Omniclass

o .
Uniclass
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Valve-Wastewate
r-2-4
inch-THD.fa

*

Gate
Valve-FLxFL-Resil
ient Wedge-Cast
Iron-Hand Whe...

y

Pump-Dosing-12
bar-Low Flow.rfa

&

Pump-Sewage

C bmer
5i on.fa

CONSTRUCTION
Butterfly Butterfly Check Check BLOCKCHAIN
alve-MhMJ)-Cl-  Valve-Wafer-CI-  Valve-Swing-25-  Valve-Swing-Hea CONSORTIUM
Buried Servicerfa  MDT Manual.rfa 20 inch-DLrfa vy Duty-3-24
inch-Dlrfa
Plug \NQ- - p fe-24ba  Pump-Cavity-Hi  Pump-De-Cloggi  Pump-Dewaterin W h ai

Valve-MJxMJ-Res  Valve-Eccentric-0  Valve-Eccep : gh Pressure.rfa ng-Self g-Submersible.rf

w{_.dgil.igtmm___ 5-25inch-Dlrfa -24 inch-Dl.rfa ) -DLrfs A oie ? Priming.rfa 3 System
\f

, 4 i does the

® ® object

Pump-Dosing-Di  Pump-Dosing-Di  Pump-Dosing-M  Pump-Dosing-M  Pump-Drainage-  Pump-Drainage- S Pump-End belo n g
gital-4 gph.rfa gital-8 gph.rfa echanical-166 echanical-278 Submersible-Cast ~ Submersible-5tai P i Suction-Decant-
gph.rfa gph.rfa Tron.fa nless Steel.rfa Close-Coupled.rf i
: o?

"L &'l "L 5: ,: ﬁn ¢

Pump-Sewage Pump-5Sewage-5  Pump-Solids-Ver  Pump-Submersib  Pump-Transfer.f  Pump-Wastewat — Pump-Wastewat
Vortex-Submersi  ubmersible-Cast tical-High le-Dry Pit.fa a er-Submersible.f  er-Vertical-Centri  er-Vertical-k
ble-Cast Iron.rfa Iron.rfa Efficiency.rfa a fugal.rfa rfa

Coﬂ‘\'o\
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More Hierarchical Attributes @

CONSTRUCTION

BLOCKCHAIN

What’s missing...

» Architectural age

« Construction restrictions

« Condition (deterioration, material durability etc.)
* Maintenance constraints

* Heritage value

+ Reflectance attributes...........cueeue....
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Framework for Restoration of Heritage using BIM
FRESH-BIM |

British Council Granft
- Newton Fund
Institutional Links

Toson Palace
(Cairo - 1869)

(Baroque / Renaissance...) &5 -

£




Heritage Ontological Classification System 505

s o 2gn il A (1) 12

structural analysis
Matterport: VR /
AR / tagging
Back end expert
system for
renovation
techniques



Heritage Ontological Classification Classes & Subclasses @

‘Assembly Category

CONSORTIUM

Structural components / Attached Architectural Components
«Independent Components / Cladding

Orientation
Horizontal Support / Vertical Support / Inclined Support

System

e.g. Columns / Load bearing walls. / Sanitary Fittings

Type

e.g. Doric Architrave / lonic Frieze / Retaining Walls / Sink

‘Composition

.eg. Concrete. / Stone / Brick / Timber / Steel

CONSTRUCTION BLOCKCHAIN CONFERENCE
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PROTEGE Classes & Sub-classes

Asserted G

owl:Thing
v © Attached_Architectural components
Horizontally_At
v @ Flat_Decorated. Ce in
¥ © Coffered_Ceiling
Cof_Cing-Plaste
Cof_CIng-Timbe
v @ Tray_cCeiling
Tr_Cing-Plaster
Tr_Clng-Timber
v @ Ribbed_Ceiling
v © Ribbed_Flat
Rb_Flt-Concrete
Rb_Fit-Steel
Rb_Fit-Timber
v © Ribbed_vault

v © Openings
v © Arches
v © Gothic \
Goth_Arc-Brick

ental
orntl_Arc-Brick
Orntl_Arc-Concr.
ornu Arc-stone
v © segm
seg,Am-sn:k
Seg_Arc-Concre.
Seg_Arc-Stone

SmClrc Arc-Stol
v © Doors
v © Exterior
mber_8-Panel
v ® Interior
imber-4_Panel
mber-4_Panel
mber-6_Panel
Timber-Flush
v © Windows

Stanford University -
open-source ontology
editor and framework for
building intelligent
systems

v

17 |

Asserted ¢

Cs-Timber-Flat
v Double Casement
imber-Gothic_Arch

Tlmher Oriental_Arch

Timber-Sem
v O stained_Glass

— Asserted
Gothic_Lin,
Vertically_Attached | ¥  Cladding
v ® Column_Compon| 7 @ Horizontal
v © Abacus v © Hztl_Cld_Ekteribr
Abcs-Stone| v © Roofing_material
Abes-Timb Asphalt/Compostion
v © Architrave Concrete_Clay_Tile
Arc-Stone Concrete_Tile
Arc-Timber Metal/Aluminium
v Metal_standing_<
Rolled/Flat_Roof
Vinyl_Membrane
v Wood_Shake
v O vVertical
be, v @ Vert_Cld-Exterior
v | v © Ext_wall_Material ¥
Ext_Cld-Brick
| Ext_Cld-Plaster
| Ext_Cld-Stone

<

Grv-Metal |

Grv-Timber,
v ® ungrooved
Ungrv-Meta
Ungrv-Timk
v © Niches
v

v @ Ind

v ® Spherical
Sph_Nch-B!
Sph_Nch-S| i

Claddin

{

v

rcular_Arch

Ext_Cld-Timber
Vert_Cld-Interior
Int_Wall_Material
Int_Cld-Gypsum
Int_Cld-Plaster
Int_Cld-Timber

lependent_Components

Horizontal

v

_Supporte
Chandel
Electric
Chnd-Canvas&Me
Chnd-Glass&Metz
Console

Bracket v

Brkt-Concrete
Brkt-Stone
Corbel
Crbl-Concrete
Crbl-Stone
Fountain
Cascading
Casc-Ceramic
Casc-Concrete
|

Spt-Ceramic

Spt-Concrete

Spt-Metal

Spt-Stone
wall
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As¢

v O wan

v © Electric_Lamp
Elec-Canvas/Metal
Elec-Glass/Metal

v © Gas_tamp
Gas-Canvas/Metal
Gas-Glass/Metal

Sculptures
v © Assemblage
Asm-Canvas

v © Relief

v 0 statu

Ver!l:allv Suppﬂrted
Sanitary_|

ath
Bth-Taps
Bth-Valves
Boiler
Drainage_System
Drn-Connectors
Drn-Pipes

v

v

v

v

sink
Snk-Taps
Snk-Valves
Toilet
Tit-Taps
Tit-Valves
Water_Supply_Sys
Wtr-Connectors
Wtr-Pipes
Shelves
Adjustable
Adj-Metal
Adj-Timber

Fixed_Brackets-Ha

FixBr-Metal
FixBr-Timber
Wall_Lamps
WI-Electric

Elec-Canvas&M¢
Elec-Glass&Met:
Wi-Gas
Gas-Canvas&Me
Gas-Glass&Meta
wi-0il
Oil-Canvas&Met
Oil-Glass&Metal
Wall_Ornaments
Mirrors
Mirr-Glass&Met:
rr-Glass&Tim|
Paintings
Pnt-Canvas
Pnt-Mural
Tapestries
Tap-Canvas&Me
Tap-Canvas&Tin

Structural_Components

Asserted [¢

Asserted &
Structural_Components
Horizontal_Support
v © Beams
v © Cantilever_Beam

mber
v @ simple_Support_Beam
Smpl-Concrete
Smpl-Steel v
Smpl-Stone
Smpl-Timber
> © Buttresses v

Strs_. Jsl-sheel
Strs_Jst-Timber
v © Lintels v

Arc Ltl-Timber v

Fll Lti-Reinforced_|

Fit_Lti-Steel
Fit_Ltl-Stone
Fit_Ltl-Timber

v © Roofs

BLOCKCHAIN CONFERENCE
29-31 OCTOBER 2022

Balcon:
Balc-Concrete
Balc-Timber

Flat_Roof
FIt_Rf-Concrete

o
_Rf-Concrete
_Rf-Timber
Perforated_Roof
Perf_Rf-Concrete
Perf_Rf-Timber
Trusses
Arched_truss
Arc_trs_timber
Hztl_truss
Hz_trs_steel
Hz_trs_timber

Vertical_Support

Columns
Corinthian
c i bl

CONSTRUCTION

BLOCKCHAIN

CONSORTIUM

Asserted

1]

Asserted [

Exterior_Stairs
Ext-Honorary_Stairs
ExtHon-Concrete
ExtHon-Steel
ExtHon-Stone
ExtHon-Timber
Ext-Spiral_Stairs

Dor-Granite/Marble
(

Dor-Stone

Egyptian
Egy-Granite/Marble
Egy-Stone

Embedded_Columns
Emb-Brick
Emb-Concrete
Emb-Steel
Emb-Stone
Emb-Timber

Tonic
Ion-Granite/Marble

Tus-Timber
Exterior_Sf
Ext-Honorary_Stairs

IntHon-Concrete

Int-Spiral_Stairs
IntSp-Concrete
IntSp-Steel
IntSp-Stone
IntSp-Timber

Int-Straight_Stairs
IntSt-Concrete
IntSt-Steel

| IntSt-Stone

IntSt-Timber

Load_Bearing_Walls

{7 © Exterior_Wall

Ext_WI-Brick
Ext_WI-Concrete
Ext_WI-Metal_Stud_Panel
Ext_WI-Stone
Ext_WI-Timber

v ® Interior_Wall

Int_WI-Brick

Int_WI-Concrete

Int_WI-Metal_Stud_Panel

Int_WI-Stone

Int_WI-Timber

Retaining_Wall
Brick-gravity
Reinforced_Concrete-cantilever
Reinforced_Masonry-cantilever
Stone-gravity




PROTEGE Onto Graf
(2D & 3D)

Timber-Oriental
_Arch

— p-Canvas&Meta

T A

er-6_Panel

E—
en ©—| © Rect_Nch-Stone

e P
C—y @ wall_tamps r P .
| " ; 7= @ Architrave

Fixed_Brackets-
Hanging

b

Shelves

— ]/ \
Sanitary_Fittin |\ // / Tornice
4 ® Part-Metal s } A7 N - LUU .
, I L \ Column_Componen Rb_Flt-Concrete
_ Vertically_Supp Openings ts Ribbed_Flat g
orted — Y T e
Ribbed_Ceiling | Tray-Ceiling
c / L o h

A /S
Horizontally_Su Attached_Archit ——
‘ pported ectural_Compone...

s | e - X
Statue i -
L u <1 Sculptures Independent_Com [ Cladding I; -

e (2 Conce it
AiDecoaq _q |
Horizontally At | Caiion o L4 Soofing mat] @ Wood_Shake .
ached Hz:l,cluxc

T
S or _J ]
|_Column m

ponents

Structural_Comp
onents

e
Isl-Stone i
-

Islamic
[®& Corinthian | Egy-Stone

Joists

b
Sgl_Jst-Steel m Roofs
———————J ]
"

Arch %
Y FIt_LtI-Reinfor _
'_ LN @ salcony

— Arc_Ltl-Steel

/,1 Exterior_Stairs
T ==

71 0 insp-steel |

Ext-Straight_St ] IntHon-Timber |
ais [ tbrerereomeree—
=

Load_Bearing_Wa
lls

ExtSp-Steel

= Ext_WI-Metal_St
ud_Panel
T et [T
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Sub-Class2 Sub-Class3  Sub-Class4

- Orientation  System T
Structural Vertical | e
components Sy rt Ionic
p e Corinthian BLOCKCHAIN
Tuscan
Islamic

Concrete

— Object properties

Embedded Columns |gprick

Timber 5th Dimension
Steel

Load bearing Interior wall
Exterior wall
walls

Fetaining wall

Interior Stairs |flying stairs
Xq m p e Honorary stairs

Spiral stairs
Exterior Stairs |flving stairs

3 Dimensions TE——

Spiral stairs
Hﬂrilﬂl'lﬂl Beams Simple support beam
Fixed beam
Suppnrt Cantilever beam
Continuous beg
Joists Single Jos

| Doubd® solsts

St s Joists o
mtels ot Data properties

Arch
Vi

1 Flat roof
Roofs /

Gable roof 4'h Dimension
Hip roof
Shed Roof
Butterily
Mansard
CGambrel

Perforated
j [ I —




Nexi.... @

CONSTRUCTION

BLOCKCHAIN

CONSORTIUM

1. Add Darta Properties - 4 b- which descrive the common

afttributes for instances of a class i.e. the relationship between instances and their data
values. In this case of sub-class level 5 giving the opportunity to document all the different

components with their different characteristics that are actually available onsite.

2. Add ObjeCT PrOpeI’TIeS — 5t D - which describe the relationship

between the instances of the different classes / sub classes and each other at sub-class 3
level. These change the relationship and relevance between different components from

one heritage asset to another hence affect the way these components are maintained

CONSTRUCTION BLOCKCHAIN CONFERENCE
29-31 OCTOBER 2022

20 | CBC 2022 HTTPS://DOLORG/10.47330/CBC.2022.HXSE3834



Data Properties to add to Sub-class 5 "Composition” @

CONSTRUCTION

BLOCKCHAIN

1. CodelD
2.  Architectural style

3. Age X

4. Geometric ratio IFC property

5.  Origin i sets?

6. Material name

7. Allowed stresses / load bearing

8. Construction method IR How suitable =0 s Ete.
9. Condition (deterioration) are BIM

10. Life expectancy J——— objecis for . BIM Ci‘ry
11. Maintenance constraints Heritage? ® BIM Store

12. Cultural Heritage value
13. Reflectance
14. Space function

® BIM Smith Market
° NBS National BIM Library
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Thank you!

Dr..Noha Saleeb n.saleeb@mdx.ac.uk
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