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1) Abordagem das Macro Componentes

— Algoritmo para analise do ciclo de vida baseado em macro
componentes

2) Aplicacao paraiiPadeiPhone

— Descricdo do programa

3) Consideragdes Finais
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| 1) Abordagem dasiMarco Componentes

Esta metodologia foi previamente desenvolvida no ambito do

projeto de investigacao RFCS

SB STEEL

SB_Steel (2014), Sustainable Building Project in Steel. RFSR-CT-2010-00027

REFERENCIA: Gervasio, H., Martins, R., Santos, P., Simbes da Silva, L., “A macro-component
approach for the assessment of building sustainability in early stages of design”, Building and
Environment 73 (2014), pp. 256-270, DOI information: 10.1016/j.buildenv.2013.12.015.
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Classificacéo de edificios com estrutura de ago

Category 1 Category 2 Category 3

Single & multi-
family building

Apartment blocks [¢

Residéncia familiar

na Cateqoria 1

Office buildings

(edificios totalmente

metalicos)
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CALCULO DAS MACRO COMPONENTES

ISO STANDARDS 14040/14044

imunnu

Outras normas importantes EN TC350 - Sustainability of

construction works - EN 15643-2:2011

Objetivo e ambito

Dois niveis: ACV, (i) ao nivel do componente; e

(ii) ao nivel do edificio.

Fronteiras do Sistema
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FASE DE INVENTARIO

Time coverage Geographical Technology Completeness
coverage coverage
Steel section 2007, annual | Europe European > 99% of mass
average producers and energy
Steel rebar 2007, annual | World World producers | > 99% of mass
average and energy
Steel cail 2007, annual | Europe European > 99% of mass
average producers and energy
Concrete C20/25 | 2011, annual | Germany German > 95% of mass
average producers and energy
Oriented  strand | 2008, annual | Germany German = 99% of mass
board O3B average producers and energy
Gympsum 2008, annual | Europe European = 95% of mass
plasterboard average producers and energy
Bricks 2011, annual | Germany German = 95% of mass
average producers and energy
Rock wool 2011, annual | Europe European > 95% of mass
average producers and energy
Expanded 2011, no data Europe No data Mo data
polystyrene EPS
Extruded 2011, annual | Germany German = 95% of mass
polystyrene XPS | average producers and energy
Polyurethane 2011, annual | Germany German = 95% of mass
rigid foam PUR average producers and energy
Expanded Cork 2011, annual | Germany German = 95% of mass
average producers and energy
Glass wool 2011, annual | Europe European = 95% of mass
average producers and energy
Polyethylene 2011, annual | Germany German = 95% of mass
foam PE average producers and energy
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BASE DE DADOS DAS MACRO COMPONENTES

Tipo de sistema de
pavimento

Tipo de parede

Perfil ambiental

Eutrg

Terrestrial ecotox

Human tox}

zone laver depletion st

Photoche mical oxidation

Eutrophication

Terrestrial ecotaxicity 100a
Human toxicity 100a

Ozone leyer depletion staady state
Global warming 1002
Acidification

Abiotic depletion

Photochemical oxidation
Futrophication
Terrestrialecotoricity 100a
Human toxicity 100a

Ozone layer depletion steady state
Global warming 1002
Acidification

Ablotic depletion

phication
deity 1008
city 100a

tady state

N

-

Perfi

| ambiental

Eutrg

Terrestrial ecotox

Human tox}

zone laver deple tion sté

dcity 1008

phication

city 100a

ady state

Phatochemical oxidation

Freshwater sediment ecotox. 1002

Human toricity 100a

Juonelayer depletionsteady stte
Gobal warming 1002

Eutrophi

ication

Acidification

( Abiotic dej

Eutrg

Terrestrial ecotox

Human tox}

zone laver deple tion sté

pletion

phication
dcity 1002

city 100a

tady state

Photoche mical oxidation

Eutrophication

Terestrial ecotoxicity 100a
Human toxicity 100a

Ozone layer depletion steady state
Glabal warming 1002
Acidification

Abiotic depletion
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CLASSIFICACAO DAS MACRO COMPONENTES

(A) Substructure (A40) Slabs-on-grade (A4010) Standard slabs-on-grade

(B1010.10) Floor structural frame

(B1010) Floor construction
(B1010.20) Floor decks, slabs and

toppings

(B10) Superstructure
(B1020.10) Roof structural frame
(B1020) Roof construction

(B1020.20) Roof decks, slabs and
sheathing

(B) Shell (B2010.10) Ext. wall veneer
(B2010) Exterior walls

(B20) Exterior vertical

(B2010.20) Ext. wall construction
enclosures

(B2020) Exterior windows
(B2050) Exterior doors
(B3010) Roofing

(B30) Exterior horizontal

enclosures (B3060) Horizontal openings

(C10) Interior construction (C1010) Interior partitions
(C) Interiors (C2010) Wall finishes

(C20) Interior finishes (C2030) Flooring

C2050) Ceiling finishes




BASE DE DADOS DAS MACRO COMPONENTES

EXEMPLO:
B1010.10 Floor structural frame
E1010.10.1a Materials Thickness/ | End-of-life RR (34)
density sCenario
| Q38 (mm) 18 Incineration 80
Air cavity (mm) 160
Rock wool {mm) 40 Recycling BO
Gypsum board (mm) 15 Recycling 80
LWS (keg/m2) 14 Recycling ag
B1010.10.1a - LCA
AT-A3 Al C2 Cé o
ADP elements [kg Sb-Equiv.] 283F-05] 1,78E-08] 154E-08| 3,37E-08| -1,96E-04
ADP fossil [MJ] c 4gE-02] & 54E-01]  572E-01| 1,31E-00] -3,.35E+02
AP [kg SO2-Equiv] 170E-01] 2,116-04] 1,83E-04] 5 74E-04] -4 45E-02
EP [kg Phosphate-Equiv.] 141-02| 48se-08| 420E-08] 879E-05| -1,01E-03
GWP [kg CO2-Equiv.] 5, 12E+01 4 T1E-02 4 12E-02 3,86E-01] -1 46E+01
ODP [kg R11-Equiv.] 785E-07] 2213 721Ea13] 721E-11] 1, 78E-07
POCP [kg Ethene-Equiv.] 253F-02] -8,89E-05] -585E-058| 1,49E-04] -1,07E-02




Category 1

Category 2

Category 3

Single & multi-
family building

Apartment blocks [

Office buildings

Commercial/Industr [SoSS

ial buildings




2) AplicagaoiparaiPad eiPhone
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Menu >> ACO_ACV

Dois niveis de calculo:

‘ EN 15804:2012
‘ EN 15978:2011




Menu >> Aco_ACV >> Nivel do Material

Elementos de aco

Nivel do Produto

Macro-
componentes




Menu >> Aco_LCA >> Nivel do Material

Elementos de ago




Menu >> Aco_ACV >> Nivel do Produto

No SIM =

< | or H sections

HE 100 AA

HE 100 A

HE 100 B

HE 100 M

HE 120 AA

HE 120 A

HE 120 B

HE 120 M

HE 140 AA

HE 140 A

HE 140 B

HE 140 M

© O © © © © © © © ©o o ©

16:59

| or H sections

HE 100 AA

g add your
company

Designation
G
Dimensions

h

tw

t.f

A
|

. LR

12.24 [kg/m]

91.00 [mm]

100.00 [mm]

4.20 [mm]

5.50 [mm]

+ 69% WD

CALCULATE

Inputs parameters

Length [m]

Lifespan [years]

Steel Grade

Quality

Fabrication
Procedure

Scope of the Analysis

S235

JR

Hot Rolled

Cradle-to-gate

Coating System
Transportation

End-of-life recycling




Menu >> Aco_ACV >> Nivel do Produto
R

Macro-
componentes




Menu >> Aco_ACV >> Nivel do Produto>> Macro-
componentes

Macro-componentes

o

Base de dados

o

Calculo da ACV
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Menu >> Aco_ACV >> Nivel do Produto>> Macro-
componentes

(A) Substructure | (A40) Slabs-on-grade | (A4010) Standard slabs-on-grade

(B1010.10) Floor
structural frame
(B1010.20) Floor decks,
slabs and toppings
(B1020.10) Roof
structural frame
(B1020.20) Roof decks,
slabs and sheathing
(B2010.10) Ext. wall
veneer

(B20) Exterior (B2010.20) Ext. wall
vertical enclosures construction

B2020) Exterior windows

B2050) Exterior doors

(B30) Exterior B3010) Roofing

horizontal
enclosures
(C10) Interior
construction

-

(B1010) Floor construction

(B10) Superstructure

(B1020) Roof construction

(B) Shell
(B2010) Exterior walls

‘

(B3060) Horizontal openings

(C1010) Interior partitions

C2010) Wall finishes
C2030) Flooring

(C) Interiors

(C20) Interior
finishes




Menu >> Aco_ACV >> Nivel do Produto >> Macro-

Macro-componentes - B1010.10.1a

NO DM T e

< (81010.10) Floor structur... (B1010.10) Floor structural frame

4 oovo W

CALCULATE

Inputs parameters

o
wool

Scope of the Analysis

l(:mdo—to—gmve+EOL

B1010.10.1a (>}
B1010.10.1b ©
B1010.10.1c > B1010.10.1a
B1010.10.1d ©
Base de dados % ——
B1010.10.1e @
") company e
. ‘
Rock wool
e —
Density
Calculo da ACV e
Thickness
40 [mm]
Weight

ADPelements

A1-A3

Full Report

2.90e-5

1.89e-9

0.00e+0

1.65e-9




Menu >> Aco_ACV >> Nivel do Edificio
N ——

Nivel do Edificio




Menu >> Aco_ACV >> Nivel do Edificio>> Sele¢ao do Edificio

Nivel do Edificio
T

Sele¢ao do edificio

Single & mult-
family building

Macro-componentes

Calculo da ACV




Nivel do Edificio

Selecao do Edificio

&

Macro-componentes

o

Calculo da ACV

onstrugao do
pavimento

P ey F
SEDhTH P ceme

onstrucao da
cobertura




Menu >> Aco_ACV >> Nivel do Edificio>> Calculo da ACV

Nivel do Edificio

Selecao do edificio

Macro-componentes

T
Calculo da ACV &

relatdrios

LCA REPORT FOR STEEL BUILDINGS

SUMMARY

Scope: Cradlo-to-grave + EOL
Lifespan: 50 years
Environmental Impacts
LCA index: -1.42E-11
Global Warming Potential (GWP): 41 kg COZ eg
Primary Energy Demand
Total Primary Energy Demand: 679 MJ

DETAILED RESULTS
LCA Input Data

B1010.10 Floor structural frame

. Thickness End-of-life RR
Materials .
{mm}) lscenario (%)
Light weight steol .
Recyclin a0
LWS) yeling
0SB 18 Incineration 80
Gypsum pasterboard 15 Recycling 50 ‘
Rock wool || 40 Rocyaling 80
CA Results
ChA of 1m2 of a Roof macro-component
Parameters describing enviromental impacts
|Ind|cator Unit A1-A3 ||Ad B1-B5 ||C2 c4 D TOTAL
|ADPeIemems [ka S Eq]  |[2.90e-5 || 1.8%-9 ||0.00e+0|| 1.65e-8 || 3678 |[-1.87e-4 ||-1.682-4
|ADPfoesn M) 5.88e+2 || 7.02e-1 || 0.00e+0 || B.1de-t || 1.43e+0 ||-3.36e+2 || 2.558+2
|AP a S02 En] || 1.93e-1 || 22784 || 0.00e+0 || 1.87e-4 || B.25e-4 || -4.46e-2 || 1.50e1
|EP kg PO4- Eg] || 18622 || 52205 ||0.00e+0 || 45165 || 9595 ||-1.07e-3 || 16822
|GWP kg CO2 Eq)  |[6.48e+1 || B08e2 ||0.00e+0 || 44182 || 42081 ||-1.48e+1 || 4.088+1
|ODP kg CFC-171 Bl || 7.65e-7 ||8.862-13 || 0.00e+0 || 7.73e-15 || 7.85e-11 || 1.78e-7 || 3427
|FDCF' [kg C2H4 Eq || 2.708-2 || -7.40e-5 || 000e+0 || -6.38e-5 || 1.62e-4 ||-1.072-2 || 1.65e-2




| 3)/ Consideracoes Einais

A metodologia simplificada para ACV evita a utilizacio de ferramentas
complexas e a utilizacao de profissionais da area e providéncia uma reducao
substancial de tempo usualmente requerido para realizar este tipo de analises

A validacdo da abordagem baseou-se na comparacdo com analises
avancadas realizadas com utilizacdo do software comercial GaBi6.

* A comparacao dos resultados permite concluir que a precisao da metodologia
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