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From bold sustainability objectives
to BIM requirements

Artur Tomczak, 14.10.2021, Luxembourg
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Mapping objectives with BIM

DEFINED
SUSTAINABILITY
OBJECTIVES

BIM MODEL
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Mapping objectives with BIM - limitations

Global Warming Potential (GWP) comparison of structural materials

Al-A3
Ready-mix 238.2
Concrete i

Prefabricates (HDS) 200.2

Steel Steel prf)flle 1.0

Steel reinforcement 0.6

Timber CLT 34.0
Glulam 44.0

EPD comparison based on data from EPDnorge.no
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Mapping objectives with BIM - limitations

Global Warming Potential (GWP) comparison of structural materials

Al-A3 Unit Al1-A3/t
Ready-mix 238.2 /m3 108.3
Concrete i

Prefabricates (HDS) 200.2 /t 200.2

Steel Steel profile 1.0 /kg 1030
Steel reinforcement 0.6 /kg 581
Timber CLT 34.0 /m3 79
Glulam 44.0 /m3 87

EPD comparison based on data from EPDnorge.no
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Mapping objectives with BIM - limitations

Global Warming Potential (GWP) comparison of structural materials

Al-A3 Unit A1-A3/t A4/t

cradle-gate | kgCO2eq | cradle-gate | transport

Ready-mix /m3 108.3 _‘

Concrete i
Prefabricates (HDS) /t 200.2 17 \
Steel Steel prf)flle /kg 19.1 |
Steel reinforcement /kg 581 \
Timber  CLT 34.0 /m3 14 |
Glulam 44.0 /m3 |

EPD comparison based on data from EPDnorge.no
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Mapping objectives with BIM - limitations

Global Warming Potential (GWP) comparison of structural materials

A1l-A3 Unit Al1-A3/t A4/t utiIisation distance
cradle-gate | kgCO2eq | cradle-gate | transport km
Ready-mix /m3 108.3 _- 3
Concrete
Prefabricates (HDS) /t 200.2 70 | 200
Steel Steel profile /kg 19.1 -9 I 120
Steel reinforcement /kg 581 - 26 -)
Timper  CLT 34.0 /m3 14  BEE 269
Glulam 44.0 /m3 53 2075

EPD comparison based on data from EPDnorge.no

B NTNU | scncanarecnoosy 7



Mapping objectives with BIM - limitations

Global Warming Potential (GWP) comparison of structural materials

A1l-A3 Unit Al1-A3/t A4/t utilisation  distance
cradle-gate | kgCO2eq | cradle-gate | transport % km
Concrete Ready-rT\|x /m3 108.3
Prefabricates (HDS) Jt 200.2
Steel Steel prf)flle /kg
Steel reinforcement /kg
Timber CLT 34.0 /m3
Glulam 44.0 /m3

EPD comparison based on data from EPDnorge.no
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Data quality assurace
V e Erp———————

o Common BaTA EVVImONNENT (00 ) PR e )P

Wt e -
- -y

i
il

Information exchanges
from or within delivery
team

()
NN
(g AN

information verification and validation

R

1SO19650

B NTNU | sécaratecmoigy 9



Information requirements ...

bSDD
File N2
ool Example R CLASSIFICATION SYSTEMS / v
framework f ; code OIR, PIR, AIR, EIR,
ormat REQUIREMENT NEED  project : BEP, TIDP, MIDP,
S - — specific ~ complience MPDT etc. ONTOLOGIES
— BOT Unicl
(e ETIM OmniClass niciass
TECHNOLOGY REQUIREMENT SET rosc ppr  FC  cope  sup —
specific Pset
PDT MVD | (R S T S s
1 1
) : DATA FIELD / VALUE
| AREQUIREMENT i€ >
TXT/ : :
spreadsh IDS ! Product Weight numeric kg >0 - > 100.0
oot : : manufacturer's IFC
= — _ ; All Products should have a weight parameter defined as . data J .
\\)l number representing kilogram unit. Value should be positive. 1 Steel BIM
: : model ‘\ (RVT,
LOIN IDM : : T PLN...)
I Project Latitude numeric - -90><90 ' > 12.345678 ] ——
— ! 1 data
— 1 I
y PDS
: Space Has fire alarm boolean - True/False : = True prrauonal sheet «— XLSX
XLSX XML : : ata S e
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IDS at Baerum

L BCF [,

/ WV
Information validat
Delivery IDS <— oddl IFC

f _ model github.com/IfcOpenShell
1. Environmental specification of concrete elements )| 2
All elements  of entity IfcWall IfcSlab IfcColumn + | W | should have aproperty GWP fromset EPD of value w
of material Reinforced Concrete w a property Reference from set EPD of value https://epdr | W
N a classification =~ Green|Yellow|Red from system = Environmental w

+ v

} IfcOpenSheli ( Z % ) OSArch Community Google Summer of Code @»bu”dlﬂgSN\HRT

International



IDS at Baerum

3. Asbestos and copper not permitted

All elements  of entity  IfcBuiltElement

+

4. Materials need a reference to EPD

All elements  of entity  IfcMaterial

+ v

5. Blue-Green Factor (BGF)

All elements  of entity  IfcSite

+
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W ‘ should have

W ‘ should have

W ‘ should have

W 2
a material  ((?!asbest|copper).)*$ @‘
+'

w 2

a property EPD URL from set  LCA of value = "“https://wn M‘

+ v

0w ~

ofvalue >0; <1.00 w ‘

a property BGF from set  LCA

+ v
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Shift of efforts

Effort 4
Costs of
changes
%
BIM-based [
» Time
Pre-design ~ Schematic Detailed design Construction Already built

design
Based on Borrmann et al. 2018 after MacLeamy 2004
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Shift of efforts

Effort 4

Costs of
changes

LCA

for

certification
» Time
Pre-design ~ Schematic Detailed design Construction Already built

design
Based on Borrmann et al. 2018 after MacLeamy 2004
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Shift of efforts

Effort 4
________ Costs of
/ changes
LCA
for ,’
certification //

.0 @@ === > Time

Pre-design ~ Schematic Detailed design Construction Already built
design
Based on Borrmann et al. 2018 after MacLeamy 2004
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Shift of efforts

Effort 4

Parametric
BIM-based

» Time

Pre-design  Schematic Detailed design Construction Already built
design
Based on Borrmann et al. 2018 after MacLeamy 2004
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Conclusions
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