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– Algorithm for life cycle assessment based in macro-components

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

This methodology was previously developed under the RFCS 

research project

REFERENCE: Gervásio, H., Martins, R., Santos, P., Simões 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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Steel-framed buildings classification

Single family house 

in Category 1 (steel

intensive building)
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MACRO-COMPONENT DEFINITION

External wall system 
(load-bearing walls)

Internal wall system (load-bearing 

walls)

Internal wall system (non-bearing walls)

Floor 

system 

Roof System
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Goal and
scope

definition

analysis

Inventory

assessment
Impact

Interpretation

ISO STANDARDS 14040/14044

Other relevant standards EN TC350 - Sustainability of 

construction works - EN 15643-2:2011

MACRO-COMPONENT CALCULATION

Goal and scope

Two levels: LCA at (i) the component level; and (ii) 

the building level.

System boundaries



EUROPEAN CONVENTION FOR CONSTRUCTIONAL STEELWORK • CONVENTION EUROPEENNE DE LA CONSTRUCTION METALLIQUE • EUROPÄISCHE KONVENTION FÜR STAHLBAU

LARGE VALORISATION ON SUSTAINABILITY OF STEEL STRUCTURES

12/11/2014 7

INVENTORY STAGE
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MACRO-COMPONENTS DATABASE
External wall type Floor system typeEnvironmental 

profile

Environmental 

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

(B) Shell

(B10) Superstructure

(B1010) Floor construction

(B1010.10) Floor structural frame

(B1010.20) Floor decks, slabs and 

toppings

(B1020) Roof construction

(B1020.10) Roof structural frame

(B1020.20) Roof decks, slabs and 

sheathing

(B20) Exterior vertical 

enclosures

(B2010) Exterior walls

(B2010.10) Ext. wall veneer

(B2010.20) Ext. wall construction

(B2020) Exterior windows

(B2050) Exterior doors

(B30) Exterior horizontal 

enclosures

(B3010) Roofing

(B3060) Horizontal openings

(C) Interiors

(C10) Interior construction (C1010) Interior partitions

(C20) Interior finishes

(C2010) Wall finishes

(C2030) Flooring

(C2050) Ceiling finishes

MACRO-COMPONENTS CLASSIFICATION
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MACRO-COMPONENTS DATABASE

EXAMPLE:
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MACRO-COMPONENT DATABASE
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Menu

Catalogue Manual

Reports Settings

Steel_LCA
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Menu

Steel_LCA Catalogue Manual

Reports Settings
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Menu >> Steel_LCA

Building level

Material level
EN 15804:2012

EN 15978:2011

Two levels of calculation:
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Menu >> Steel_LCA >> Material level

Material level

Building level

Steel elements

Macro-components
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Menu >> Steel_LCA >> Material level

Building level

Macro-components

Material level

Steel elements
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Menu >> Steel_LCA >> Material level
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Menu >> Steel_LCA >> Material level

Building level

Steel elements

Material level

Macro-components
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Menu >> Steel_LCA >> Material level >> Macro-components

Macro-components

Database 

LCA Calculation
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Menu >> Steel_LCA >> Material level >> Macro-components

Macro-components

LCA Calculation

Database

Selection of macro-

components

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

(B) Shell

(B10) Superstructure

(B1010) Floor construction

(B1010.10) Floor 

structural frame

(B1010.20) Floor decks, 

slabs and toppings

(B1020) Roof construction

(B1020.10) Roof 

structural frame

(B1020.20) Roof decks, 

slabs and sheathing

(B20) Exterior 

vertical enclosures

(B2010) Exterior walls

(B2010.10) Ext. wall 

veneer

(B2010.20) Ext. wall 

construction

(B2020) Exterior windows

(B2050) Exterior doors

(B30) Exterior 

horizontal 

enclosures

(B3010) Roofing

(B3060) Horizontal openings

(C) Interiors

(C10) Interior 

construction
(C1010) Interior partitions

(C20) Interior 

finishes

(C2010) Wall finishes

(C2030) Flooring

(C2050) Ceiling finishes
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Menu >> Steel_LCA >> Material level >> Macro-components

Macro-components

Database

LCA Calculation
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Menu >> Steel_LCA >> Building level

Building level

Material level
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Menu >> Steel_LCA >> Building level >> Building selection

Macro-components

LCA calculation

Building selection

Building level
Building type

Building shape
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Building selection

LCA calculation

Macro-components

Building level

Floor construction

Interior partitions

Roof construction

Exterior walls
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Menu >> Steel_LCA >> Building level >> LCA calculation

Building selection

Macro-components

LCA calculation & 

report

Building level
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• The simplified approach for LCA avoids the use of complex tools and the use 
of expert professionals in the field and provides substantial reduction in the 
time usually needed to perform such analysis.

• The validation of the approach was based on the comparison with advanced 
analyses performed by the use of commercial software GaBi 6.

• The comparison of the results enables to conclude that the accuracy of both 
approaches is very reasonable.


