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Reuse of steel buildings

The CAB luxury apartments — Former Civic Administration
Building

6,150
TONNES CARBON SAVED

98%
DEMOLITION WASTE REPURPOSED

1 /'yu

Source: https://www.beca.com/what-we-do/projects/buildings/the-cab-former-civic-
administration-building
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LCA and Module D

END-OF-LIFE STAGE: MODULE D (CEN/TC350)
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LCA and Module D

END-OF-LIFE STAGE: MODULE D (CEN/TC350)

Module C
D
C3 D Avoided
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deconstruction Transport processing = Transport Processing (blast fumace
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LCA and Module D

END-OF-LIFE STAGE: ALLOCATION OF IMPACTS

Product system 1
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LCA and Module D MobuLE D (EN 15804:2012 + A2:2019)

loads and benefits related to loads and benefits related to
the export of secondary the export of energy as a
materials result of waste incineration
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to the export of energy as
a result of landfilling
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LCA and Module D — Case study

MULTIDECK CAR PARK

Project Value: $39.1 million

Contractor: Kane Constructions

Steel fabricator: Apex Welding & Steel Fabrication

Galvanizer: GB Galvanizing

Completion date: 22 July 2024

Size: 4 decks, 428 car parking spaces for train
commuters and 265 for other users

Sustainability: 8 EV chargers
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LCA and Module D — Case study

MULTIDECK CAR PARK

BoM

Columns (UC profiles) and crash barriers (SHS profiles) — 247 tonnes;

Floor beams (UB profiles) — 432 tonnes

TOTAL — 679 tonnes of galvanized steel

EoL scenarios

\/ st

17" scenario: 100% recycling of the structure after 120 years;

v 2nd
v

scenario: 100% reuse of the structure after 120 years, with regalvanization;

3rd scenario: 100% reuse of the structure after 60 years, without regalvanization + 100% reuse

Life span: 120 years

after 120 years, with regalvanization.

Functional unit
A galvanized steel structure for a car park with a service life of 120 years.
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LCA and Module D — Case study

STEEL RECYCLING & REUSING

General case of steel production including recycling and reuse:

4 N

Iron ore (kg) »
R, (% recycling)

R, (% scrap) »

R, (% reusing)

R, (%
41 (% reuse) »\ P

1

g <2

Net benefit of EoL Recycling m
x

[ \
LCl for 1 kg of steel =X —[(R, = Ry).(X;, = X.e) Y + (Ryz = Ryg) - (Xi, = Xeturp) Z1

\ J
|

Net benefit of EoL reuse
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LCA and Module D — Case study

15tscenario : 100% recycling of the structure after 120 years

Credit recycling (R, > R;)
A Production stage (A1-A3):

Ve ~

— 70
Rl 71) RZ = 100% XAl-A3 = 1833 t C02 eq.

Structure Benefits/burdens recycling & reuse (D):

(679 tonnes) Xp1=-1023+0=-10231tCO; eq.

m=27tC0,eq./t

—~

LCA Period — 120 years
No credit for reuse

X, =27tC0O,eq./t 1

(1) Worldsteel (https://worldsteel.org/wp-content/uploads/Guidance-on-methodologies-for-modelling-reuse-and-remanufacture-in-

= (1)
Xsc=1.62t CO, eq./t , LCA-Studies.pdf)
Xrefurb = Xupg = 50 kg CO, ecI-/t @) (2) Arguillarena et al.. Carbon footprint of the hot-dip galvanisation process using a life cycle assessment approach, Cleaner Engineering
and Technology 2 (2021) 100041
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LCA and Module D — Case study

2" scenario: 100% reuse of the structure after 120 years (with regalvanization)

Load for recycling (R, < Ry)
A Production stage (A1-A3):

— 70
Rl 71) = XAl-A3 = 1833 t C02 eq.

Structure Benefits/burdens recycling & reuse (D):

(679 tonnes) Xp1=77-1799=-17221t CO, eq.

ul = Ruz = 100%

\ - 7
—~

Credit for reuse (R,, > Ry4)

LCA Period — 120 years

X,=2.7tC0O,eq./t 1)
X..=1.62tCO Jt (1) (1) Worldsteel (https://worldsteel.org/wp-content/uploads/Guidance-on-methodologies-for-modelling-reuse-and-remanufacture-in-
sc = 4 2 €Q. LCA-Studies.pdf)
Xrefurb = Xupg = 50 kg CO, eq./t ) (2) Arguillarena et al.. Carbon footprint of the hot-dip galvanisation process using a life cycle assessment approach, Cleaner Engineering
and Technology 2 (2021) 100041
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LCA and Module D — Case study

3"d scenario: 100% reuse of the structure after 60 years (without regalvanization) + 100% reuse after 120 years

R1=7% R2=O% R2=0%
Structure Structure
(1 tonne) (1 tonne)

X =2.7tCO, X, = 2.7 tCO,

Ry1 =09 eq./t R, = 100% R,; = 100% eq./t Ry, = 100%
X1, s = 1833 t CO _ X2a1n3 =0

A1-A3 2 €Q. Xiransp = 34 t CO; eq.
(98 g CO, eq./t.km) X?;=0+34==341tCO0, eq.

X'y =77-1833=-17561CO, eq.

LCA Period — 120 years

Xm=2.7tCO, eq./t 1)
Xsc=1.62t CO, eq./t (1)
Xrefurb = Xupg = 50 kg CcO, eq_/t (2)
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LCA and Module D — Case study

VALUES PER STAGE (MODULE) & TOTAL VALUE

(3]
()]
0
i

1833

o0
()]
0
-

@ A1-A3
mC2
o - n
Q < @Dl1.1
) R = < N =
© @D1.2
-
2nd scenafio 3rd scenatio B Total

-1023

-1799
-1799

R, = 7% R, = 0% R, =7% R, = 0%

Structure Structure

Structure
(1 tonne)

Structure
(1 tonne)

X, =2.7tCO, eq. ] b
m X =2.7tCO; eq.
Ry, = 0%

(1 tonne)
X =271C0; eq.

{1 tonng)

Xm=2T71CO; eq. W////

Rus = R,z = 100%

R, = 100%
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LCA and Module D — Case study

TOTAL LIFE CYCLE VALUES (A1-A3 + D)

t CO,eq.

1st scenario 2nd scenario 3rd scenario

Ry=7% R,=0% R;=0%

Structure = Structure

Structure Structure
(1 tonne) (1 tonne)

Xn=27tCO,eq. G m X, =2.7tCO; eq.
R, =0%

(1 tonne) \ - T e oL b ( ne) \
. H ' 4 Xu=271COzeq. W///////

%
Xp=2.7tCO; eq.
Rz = 100%
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OTHER ALLOCATION APPROACHES (MODULE D)

Iron ore (kg) » 4 A

R, (% scrap) »

R,; (% reuse) » L P

Ry, (% reusing)

» R, (% recycling)

)
RESEARCH PROJECT PROGRESS/ADVANCE: G

f
XDl == [(RZ - Rl)'(xpr — Xre) + (Ru2 - Rul)'(xpr - Xrefurb)]

APPROACH IN SOME EPDS FOR STEEL:

XD1 == {[(Rz + Ru2 X Rl) — Rl]'(xpr - Xre) + (Ruz - Rul)'(xm — Xrefurb)}
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OTHER ALLOCATION APPROACHES (MODULE D)

TOTAL LIFE CYCLE VALUES
B Worldsteel B Progress [ Other

Y

t CO,eq.

145

9 Teliiiien

3rd scenario

R;=0% R, =0% R,=0%

1st scenario

Structure

R, = 7%
Q e)

Structure
W//////// X =2.71CO; Q.

(1 tonne)

Structure
Rz = 100%

Structure
(1 tonne) (1 tonne)
X =2.7tCO, eq. ; ) X, =27tC0,eq.

Xy =271CO; eq.
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PRELIMINARY NOTES

v" Circular Economy can cut CO, emissions from heavy industry by 56% by 2050 — Opportunities for steel!

v' The reuse of steel can offer substantial environmental benefits on the life cycle performance of buildings
(potential reductions in carbon emissions from 70% to 95%);

v There is a need for transparent communication of sustainability credits (avoiding greenwash) — Use of Module D;

v" Module D allows to reduce the embodied carbon of an existing project but also reduces the embodied carbon of
future projects (Module A);

v' Module D is crucial for the construction sector to deliver on global net zero targets and create a future-proof
circular economy.
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BUILDINGS LCA
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BUILDINGS LCA

FPossibility to influence
impacts and costs

Environmental impacts and costs

Cumulated impacts
and costs

T
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BUILDINGS LCA

1 P = 53 < //
2 | 10 Il N\ [ L8 = — — :;/
External wall system ’ = Yl \w\=l==
— RlS—<¢ i‘ < =3 |2
(load-beblagy walls) P BN
%R ; ——d P =3
system - B = | = =5
N =" = =3 =1
N—= 1 = = ||
U —<
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BUILDINGS LCA

(
Selection of indicators
ISO STANDARDS 14040/14044
Mandatory Classification
Goal and —
SCOPE |y elermnernis
de 'i'it'm Characterization
INVeNtory e |nterpretation IA, = ZI ; X IAfactor,
analysis —) L =1
Impact <= Normalization
assessment =)
Optlonal Weighting
Other relevant standards (CEN TC350): prEN15643 — elements IAScore — IA, < IVwt,
Sustainability of construction works Norm,

Funded by the European Union. Views and opinions expressed are however those of the

author(s) only and do not necessarily reflect those of the European Union. Neither the ADVANCE [101112269 - RFCS'ZOZZ]

European Union nor the granting authority can be held responsible for them. httpS'//WWW steelconstruct com/eu-projects/advance/


https://www.linkedin.com/in/newskinoitb/
https://platform.newskin-oitb.eu/

BUILDINGS LCA

Steel-framed buildings classification

Category 1 Category 2 Category 3

Single & multi-
family building

Apartment blocks
Single family house

in Category 1 (steel
intensive building)

Office buildings

Commercial/Industr
ial buildings
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BUILDINGS LCA

MACRO-COMPONENT DATABASE

Building component classification scheme (UniFormat)

(A) (A40) Slabs-on- (A4010) Standard
Substructure grade slabs-on-grade
(B1010) Floor (B1010.10) Floor structural
construction frame
(B1010.20) Floor decks,
(B10) slabs and toppings
Superstructure (B1020) Roof (B1020.10) Roof structural
construction frame
(B1020.20) Roof decks,
(B) Shell slabs and sheathing
(B2010.10) Ext. wall veneer
(B2010) Exterior walls | (B2010.20) Ext. wall
(B20) Exterior construction
vertical enclosures | (B2020) Exterior
windows
(B2050) Exterior doors
(B30) Extenor (B3010) Roofing
horizontal (B3060) Horizontal
enclosures openings
(C) Interiors (C10) Interior (C1010) Interior
construction partitions
(C2010) Wall finishes
(C20) Interior (C2030) Flooring
finishes (C2050) Celling
finishes
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BUILDINGS LCA

External wall type

Nae—

Environmental
profile

“hotochemical oxidation
Eutraphication [
Terrastrial ecotoxicity 1002 [N ]
Human toxjcity 1002 | I
Ozone layer depletion steady state | S

Photachericl oridacon
R ———
Terrestrial ecotoricity 1002 | )
urman toncty 1002 | ]
Ozone layer depletion steedy stte [
Global warming 1002 I
idtcsion
P ——

Phatachemical oxidation |
T e e e S ————————
Terresialecotoxicty 100 |
Human tosiciy 1002 |

Omne layer depletionsteady state [N |
Global warming 1002 | |
Ackification |

Abiotic depletion |
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MACRO-COMPONENT DATABASE

Floor system type

i casssS iU Z

==t £
A Y

Environmental
profile

o
hotochemical oidation
eutrophication I
Terrestrial ecotoxicity 1002 | ]
Human toxicity 1002 I I
Ozone layer depletion steady state |
[ Globalwarming 100a |
[Acidification [
Mblotcdepleton

Photochenicd oo [

Freshvater sediment econe. 1002 I |
Humen toicity 1002 I I
Jzone layer depletion steady ste MR | |
Global warming 1002 | ||

Europhiczion | |
Acidification |
¢ Apiotic depletion - .

®
notochemical oxidation
Eutrophication [
Terrestrial ecotaxicity 1002 [ NG ]
Human toxicity 1002 N I
©zone layer depletion steady state | |
| Globalwarming 1002
[Reidfication [
Abioticdepleton

Photachemical cxidation |
Furphcaton |
Terrestrialecotoricity 1005 | )
fuman ety 00 N 7]

Ozone layer depletion steady st [ AN
Global werming 1000 |

ciicaton |

Abioticdepletion |
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BUILDINGS LCA

MACRO-COMPONENT DATABASE

Life Cycle Analysis: cradle-to-gate + end-of-life stage

Inte rna I Wa I I ty pe [ Uit | Production stage | End-ofiffe stage | Tatal
Environmental categories
abiotic depletion Kz Sbeg. 234601 -4, 11E-02 1.92E-01
Macrocomponent: Internal wall Ref. No.: MC 5  [acdfication KZ50: 0. L4601 -4,35E02 L,08E-01
Eutrophication Kz [FO:[" en. 113602 -8, 50F-04 103602
Functional unit — 1 m* Globalwarming Kg CO:20. 3,57E+01 ZAE00 3236401
Ozone layer depletion KgCFC1leq. 5, 13E-07 1, 70E-0B 5, 30E-07
Fhotochemical oxidation Kz Ethens eq. TE-O2 -3 AZE-03 02
i Components T — 2o L s
| Ergy categories
- | Rafna. Material Thickn=xs {mimi} Non renewable energy | [T | 4 0E+HDZ | 4 SRE+O1L | 3 TAE407
I { 15 Raock wool &0 renewable ensrgy IEE [ & 21E+00 [ 4,E5E-03 [ 6, 21E+00
| 13 Gypsum board 15 |
| | - Stmal 20 b=fm* Photochamical =
r'"_-_"_| . Dzane layar depletic
_ Thermal transmittances ~ L mGypsum baard
U {W/ma2. =T} U g (W2 * ) Glabalwarming |2 M Ra<ck waal
| 1515 0810 Eutraphi Stel praductian
Acidificat mEnd-of-fife

Abiotic depd

-20%

oo

0% 100%

o,,.;.imL
= B8 k= COzen
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BUILDINGS LCA

MACRO-COMPONENT DATABASE

External wall type Life Cycle Analysis: cradle-to-gate + end-of-life stage

| Unit | Production stage | End-of-life stage | Total
Enwvironmental catezories
Abiotic depletion Kz 5beq. 3.53E-01 -4.11E-02 31201
Macrocomponent: External wall Ref. No.: MIC 4 Acidfication K550 9. 172501 -1.39E:02 1.59E-01
- Eutrophicatian Kz {POs)* =q. 1.74E-02 -2 A7E-04 185602
Global warming Kz OOy eq. A2+ - 0a i
, W .2 g 5 =00:2q A02E:01 ZAAEL00 32801
Functionalunit—1 m Dzone layer depletion KgCFC 11 eq. 1.0§E-06 1.35E-08 108508
Photochemical axidation Kg Ethene eq. 2.55E-02 -3 A8E-03 220802
[ Componen‘ts En=rzy cat=mories
™ Ref.no. Material Thickness (mm) Man renswable 2nemgy hl S A9E0S Skl SA9E:0%
- 16 5 ETICS 53 Renewable enemgy | 1AAE02 487803 L4502
|
- 12 0SB 13 .
| 15 Rockwool 120 Phataghemical geid i
19 Gypsum board 15 Czane laysr depletia mosE
- - s mEypsum
- Steel 20 kg/m Global warming
= W Rock woal
o - Eutra = .
s ¥a Thermal transmittances “iTeE W3t==] production
) U {W/m2. °C) U 4 amins (W /2. C) Amid mEPS
0.210 0.268 Abiatic d W End-of-fife
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BUILDINGS LCA MACRO-COMPONENT DATABASE

Internal slab type External slab type

Macrocomponent: External slab Ref. No.: MC 2

Macrocomponent: Internal slab Ref. No.: MC_1
Functional unit - 1 m*
Functional unit — 1 m*

Components
Components " Refnao. Material Thickness jmim}
Refna. Mzt rial Thickness jmmj 13 O5E 18
;: ;"?B _ ;;’3_ — . ; 51 Bir cavity )
i . 1 ir o I — - =
T | L 18 | Reckwedl a0 1: ;;;km“l 1123'
15 Gypsum baard 15 =1 VY T 1 TS 53
| h Steel ST ERTm ; ¥ = Tresl 30 KN/ m2
| N AL 4
Thermal transmittances : - — Thermal transmittances
U {Wyma. = ] W g (Wm2. 2T LA i T =1 W =]
I G398 I e I I e I Lo (/2. 70) I
4| Life Cycle Analysis: cradle-to-gate + end-of-life stage Life Cycle Analysis: cradle-to-gate + end-of-life stage
| Unit I Productian stags I End-of-lifz stags | Tatal | Unit | Production stage | End-of-life stags | Tatal
Environmental categaries Enviranmental catzmarizs
Abiotic depletion KzSbeg. 377601 -5.17E-02 315601 Abictic d=piztian K5k eg. 475501 -5 ATE02 413601
Acidification Kg5D;eq. 1A0E01 -2A3E02 189501 Acidification Kg50; =g 228E01 -203E-02 208601
Eutrophication Kz |POs)* eq. 177602 -1 43503 182502 Eutraphication Kz |POs)* 2q. 225602 -1.50E-03 218802
Global warming KgChzeq. AA3E:01 -1 12Ex01 331E:01 Global warming Kg COyeq. 1 -1 12Ex01 35501
Ozanz lagar d=pletion KgCRC11eqg. 225607 195508 A43E07 Czane layer depletion KgCRC 11 eq. 459507 139508 873607
Phatochamical axidation Kz C:Hi2q. 24502 -5.24E-03 132502 Phatachemical gxidation Kg Ethene eg. 3.50F-02 -5.24F-03 238E02
Energy catzgarizs Energy categaries
Hon renewable enengy [ I §.99F+032 I -SAAELAL | FET T Nan rene=wable snersy 2D | 27602 | -SAAE:AL | 848502
Renswabis znergy [ m | 2azmpe | zagsos | 2a7mme Ren=wable energy [ ma [ azempe | sgar0s | azema

Phataghamical

Czone layer depletign |DOF) mOsE W05
Glabal warmin| mGypsum mEypsum
Rock woal Rack woaol

m5teel production

MEnd-of-life

m5teel production

W End-of-life

& kg OO 2q.
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BUILDINGS LCA MACRO-COMPONENT DATABASE

Category 1 Category 2 Category 3

Single & multi-
family building

Apartment blocks

Office buildings

Commercial/Industr
ial buildings
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BUILDINGS LCA EXAMPLE

Case study: low-rise residential house
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BUILDINGS LCA EXAMPLE

Steel-framed buildings classification

Category 1 Category 2 Category 3

Single & multi-
family building

Apartment blocks
Single family house

in Category 1 (steel
intensive building)

Office buildings

Commercial/Industr
ial buildings
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BUILDINGS LCA

EXAMPLE

CONCEPTUAL STAGE OF DESIGN - INPUT DATA

TABLE OF AREAS:
Area of floors Area (m?)
Ground floor 100.8
1 floor 100.8
2" floor 80.64
Terrace 20.16
External walls 266.40
Internal partitions 110.00

Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union. Neither the
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BUILDINGS LCA EXAMPLE

PRE-DESIGN STAGE - INPUT DATA

Groundfloor level

Firstfloor level

e S ‘ e l =
> s " e 5 l
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BUILDINGS LCA EXAMPLE

PRE-DESIGN STAGE - INPUT DATA

Elevations

Back View

Raght Veew

|

‘ ”

L Lef View
Front Veew (from the street)
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BUILDINGS LCA

Macro-component type: external wall

EXAMPLE

S I 1
I Y I
| |
| |
Macrocompenent: External wall Ref. No.: MC 4 | |
Functional [T =T T | |
| |
Comnonents | |
~ Macrocomponent: External wall Ref. No.: MC 4 I | I
Functionalunit —1 m? | |
- Components | |
: e R err e | |
165 | enes S5 | |
[ 12
| }y:# Hockwi 120 I I
™I~ macrocomponent: £xternal wall Ref. No.: MC_4 | -/ |
| T [ N [
= | |
Components | T |
[Fefns [ Wotersl T ke | | |
Tos e £y
4 i Jom 1 ! !
Life Cyele | |
2
= 1| macrocomponent: External wall Ref. No.: MC 4 : ! :
| i Functionalunit —1 m? | o] 19 |
Life Cycle fin % | Components I I
16—
= = I | |
T capiefor |
; =4 ! !
Al == : 1 :
f -
o : = o | |
Life Cycle Angysi | |
| |
| |
| |
| |
| |
q I ! I
Life Cycle Analysis: cradle-1o-gate + end-of-life stage | |
Tore fcton s | B | e I I
[~ 3.1 4E 0 a1 | |
=] ERLLE 2 | I
- L2454 EYTE L5302
| B el | 1 1
1,985 58505 | |
=] |= | T EvEs Zec0z | |
- C - -
j = g s | |
- | L2402 432803 124508 | |
[ ]l [ [
s Grone tarbr cepicin 0P | |
| |
- | |
- | |
— e
=] - I [ } }
| - J 0w 2% 0% 0% 0% e0m @iw 100w | |
) B | / |
L | |
[ ] I \/l I
’H Tt b L=t - Ae—— 4
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BUILDINGS LCA EXAMPLE

Macro-component type: internal wall

Macrocomponent: internal wall Ref. No.: MC_5

Functional unit — 1 m*

Macrocomponent: Internal wall Ref. No.: MC_5
\- Functional unit — 1 m*
~

Components

[ =
Life Cycle I

T
Ref. No.: MC 5 l/\] PN
Functional unit — 1 m?
k

| 19

|

| 4

| \ —19

Lite Cycle Analysis: o == Thermaltransmittances
== Macrocomponent: Internal wall Ref. No.: MC_5
|
Functional unit — 1 m®
Components P

1 N1,

" Life Cycle Analysis: o

—
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BUILDINGS LCA EXAMPLE

Macro-component type: internal slab

Macrocomponent:internal slab Ref. No.: MC_1
Functional unit — 1
Macrocomponent: Internal slab Ref. No.: MC_1
Functional unit — 1 m*
Macrocomponent: /nternal slab Ref. No.: MC_1
S Functional unit - 1 m?
Components
Refna. | Matzral Thickness fmm]
13 O3B 13
1 32 Mir cavity 330
I | LI 5 Aackwaal 20
| Life Cycle Analy| " 5 Gypsum beard 5
- Tezel S0 N
Environmental cate, |
Abiztic depletion | Life Cycle Ang — T — Thermal transmittances
Acidification [ U {Wfm2.=C} [ U nageg (Werm2.7C} |
= L [ EEH I 03537 ] P e q
- Environmental c3
Glatal warming e |
- Abiotic
Dzane layer deplet ——== | 3 13 32
Phatache mical exid : Life Cycle Analysis: cradle-to-gate + end-of-life st | '
— . | Life Cycle lysis: cradle-to-gate + el -life stage |
T r——— G lobal warming i i [ Unit [ Froduction stage | End-of-ife stage | Tatal ! i
Renewable snemgy . h _ _ | |
Phatachemical o Abiotic depletion 5 377801 507502 345601
ool En= " dificati ; 180501 203502 150501 I !
Eutraphication . 17502 143505 16202 I I
Czane laygr Renswable sn=rg Glabal warming K 343504 Lt 3A4EHL l l
Global waan Czzne layer depletion K 825607 1asE0s aasc07 | | |
Phato: Phatachs mical axidation Wz Cafls 2a. 24402 524503 132502 | |
. En=rgy categanies t = |
Ead I T ooz [ar [ ssseiz | smsemt | ssomme B NN NN () ) 7N
Gizbal Renswable =narzy IED | zazear | zagpes | 24780 A |
d
Phataghemical |
-40%
Dzzns laykr depleti mosE I ) J \__/ \__/ / _/ I
..... i mGypsum i |
-4 Rock wasl | I |
: — :
s lagiztic & N ! 19 15 9 1 :
s Ao 20% 0% 20%  40%  B0%  A0%  100% I 1
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BUILDINGS LCA

Macro-component type: external slab

Macrocomponent: Terrace slab Ref. No.:MC_3

Functional unit —1 m?

L
Macrocomponent: Terrace slab Ref. No.:MC_3
Functional unit - 1 m®
Components
L T z = 1
Macrocomponent: Terrace slab Ref. No.: MC 3

Functional unit — 1 m?

Components

Macrocomponent: Terrace slab

Ref. No.: MC_3

Life Cycle
Functional unit — 1 m?
Environment
Abiatic depk Components
Aedcation Rzfna. | Wateral Thickness ]
Eutraphicati] 37| Morarsias 50
Global varmi T ]
[rrry— 7| reaviy ]
. 31 Cast cancrele 30
) ]
32| Brcaty EL
= Eutraphication 15| Rockweal 20
Renzwal e 12 | Gyemumbsad 5
Oazne layer d=g| - Stes U R
o Thermal tr
[ U {w/mz_C] [ UcaeWrmz =] |
[ 031T I CELE] |
Eutrophication
| [Gicbalvarming . 8 8
ses] [Gesreimperaegze] _Life Cycle Analysis: cradle-to-gate + end.of-life stage
- 7l [unat [ Production stage | End-of-ie stage | Tatal
gl i megonies
Abiotic dephtion FETT S04EDL EXTIEH 452601
Acdcation FEAT 255601 L3780 2ALEDT
0 ¥z (PO eq. 213F-02 -3 A1E-05 22602
ehate] [ Globalvarming ¥z O0:eg 7458400 EIT BA4ER0L
Oeane iz | D2one Eyerdeietan s L4604 245607 175£04
P Hdation 253507 50203 233802
=5 S39E0L | 938602
175801 | zsamaz |
mosE
r Ozone layer WGypsum
N g mRack wool
| WStes] production
iP5
&7 Abiotic i
] Martar
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BUILDINGS LCA EXAMPLE

TABLE OF AREAS:
Area of floors Area (m?)
Ground floor 100.8
1 floor 100.8
2 floor 80.64
Terrace 20.16
External walls 266.40 -
internal partitions 110,00 ImF)ac?t catego'ry Unit Total MC 1 MC 2 MC 3 MC 4 MC 5
Abiotic depletion kg Sb eq 2,08E+02 3,80E+01 9,57E+00 4,06E+01 9,40E+01] 2,57E+01
Acidification kg SO2 eq 1,02E+02) 1,81E+01 4,56E+0Q 2,05E+01 4,59E+01] 1,31E+01
Eutrophication kg PO4--eq | 1,03E+01 1,78E+00 4,53E-01 2,20E+00 4,65E+00 1,24E+0Q

Global warming (GWP100) kg CO2 eq 2,64E+04 4,46E+03 8,42E+02 6,01E+03 1,07E+04 4,37E+03
Ozone layer depletion (ODP) |kg CFC-11eq | 1,45E-02 8,32E-05 1,73E-05 1,41E-02 2,84E-04 6,74E-05
Photochemical oxidation kg C2H4 1,39E+01] 2,46E+00 7,06E-01 2,29E+0Q 6,80E+00 1,62E+0Q

Photochemical oxidation

0Ozone layer depletion (ODP)

EMC_1
Global warming (GWP100) BMC 2
mMC_3

Eutrophication
mMC_4
Acidification mMC_5

Abiotic depletion

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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BUILDINGS LCA VIDEO

puti Parameters
B1010.10.2a
e Gvpsam board 40
BlO10.102b <) ¥
B1010. 102 ¥ Lifespar
B1010.1¢ :'I » Scope of Anabvas Cradie e gate
Bl1010, 10 2e ¥
B1010.10.2¢ ' S
Weaght kg)ml 410
3101 !
Bl1010.10.2g ! End-of-hife Recyling
B1010.10.Zh * RE B0
B1010.10.2i - .
Weaght (kg)'m2 g4
End-of-life Recvling
RR 0
Thackisess (mm) 20
Weaght (kg)m2 064

\‘_ End-of-life Incineration
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2023-2025

DV/ARNICC

ACCOMPANYING MEASURE FOR DISSEMINATION, VALORISATION
AND COLLABORATIVE EXPLOITATION OF CIRCULARITY
OF CONSTRUCTIONAL STEEL PRODUCTS

Thank you for the attention!

CONTACT US:

https://www.steelconstruct.com/eu-projects/advance/

Helena Gervasio - hger@dec.uc.pt
Petr Hradil - petr.hradil@vtt.fi
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