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Global CO2
Building Emissions

S A decade of change!

Building
Materials &

From energy neutral to carbon neutral!

Industry
30%

After reducing operational emissions, the
Rifaslon Braakdowniaf o' Buflding’s Lifs Cyste focus now shifts to tackling embodied
~ S emissions — a shift to material use and its
environmental impact.

TP Achieving Paris Proof standards requires a
l N2 1 Whole Life Carbon approach.
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construction

* 50-60% of all building materials in a
construction project are structural

materials

other materials: facade,
MEP, finishing, screed etc

 the structural engineer plays a key role in
influencing material use

Columns

Beams, frames
Slabs

« and thereby the structural engineer
significantly impacts the embodied carbon
associated with a building’s structure!

Walls

Substructure
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Impact driven structural design

TOEKOM 5TI e future pro of desi gn -

| BESTENDIG |}

NG extend lifespan by quality design

e circular design approach -
maximize value retention

 use sustainable material -
minimize environmental impact
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() creating optimum balance in
structural design “green triangle”
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The road for building Paris Proof!

A AARRARARIIT,

(©) Monitoring emissions of structural design is the key!

(7)) Measuring emissions brings awareness

Awareness [bleads to responsibility
Responsibility [bdrives behavioral change
Behavioral change [hleads to action!
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3D virtual BIM model

Environmental-database

ABT MIM

ABT Environmental-Impact Monitor
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Overview by material

Material specification

Type
Cast-in-place concrete
Precast concrete (25% CEMIII, 75% CEMI, standard)

Shadow prices structures
per m? BVO/year

Embodied Carbon (A1-A5)
<150 kg COs-eq/m?
325 kg COz-eq/m?3
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Embodied carbon design
related to limit values

Paris Proof limit value total building

Paris Proof limit value structures

Embodied Carbon (A1-A5) q b t
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bodied carbon CO; emissi

by Revit Category

Floors

Structural Columns
Structural Foundations
Structural Framing
Walls

Structural Connections

BOEee

Overview by category

(©) monitoring MIM-tool by :
8= = - components substructure and superstructure
H HHH - construction materials

Embeodied carbon CO; emission
by material

Wood

Glulam

CLT

Steel

Precast concrete

Cast-in-place concrete
Overview by material q l
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ot Milieu-Impact Monitor

Kengetallen constructies:

CO;: emissie (kg) 81267
(kg/m* BVO) " 8127
schaduwprijs (€) 7867
(€/m* BVO) 787
(€/m® BVO/jaar) 0.16
BVO m*) [ 1000
levensduur (jaar) 50
[ refresh | [ export Excel |

AR

CO; emissie per Revit category  schaduwprijs per €/m® BVC/jaar

0o, Qo,, Qs
| , 165 kg CO,/m? , 77 kg CO,/m? , 281kg CO,/m?
@ Monitoring for giving insights in carbon emissions of structural design C| bt
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Item @ GWPa-Totaal (kg CO*-eq/m?)

Overview projects in ecosystem Oosterhoff oo S t ar h Off

monitoring embodied carbon:

) L . consultants & engineers
wide range and significant deviations observed.
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WRZV-sports halls
/wolle

AGS Architecten
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C| bt Comparison environmental impact of construction variants of roof beams
W.R.Z.V. sports halls in Zwolle.
Starting points: hh,
span 30m <l
hth 5,3m
total 15 beams in 2 halls
results for 2 halls @ 101.625 kg .i-zo.sso kgCo:eq “E 3210 @52.230 kg "i-s.szo kgCOeq £ 1665 @76-425 kg ?32220 kgCOeq . 2700
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Bill of materials

! ~ »
100% 84% 1% 11% 4%
1928,6 m3 1627,11 m3 12,19 m3 215,94 m3 73,36 m3
3970,21t 3703,91t 95,66 t 168,44 22t

g T2 &
TOTAAL STEEN METAAL HOUT OVERIG CI bt




























