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Introduction



The contemporary construction presents several problems of 
eco-efficiency:

• Reduced possibilities for reuse or even recycling materials 
(permanently adhered components);

• Non-local materials (centrally produced);

• Industrialized materials (high embodied carbon).
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Introduction

1000 kg/m2

50 a 150 kg/m2

Traditional Systems

Traditional construction on the other hand is generally much 
more eco-efficient:

• Increased possibilities for reuse and recycling materials
(due to the use of dry” joints);

• Local materials (heavyweight from site);

• Natural materials (low embodied carbon).

ICoGB 2023
P. Mendonça, H. Daruari, C. Vieira e A. Rocha



Strategies

Less materialMore local More reuse Less transport More natural

Introduction
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AveiroAngra do Heroísmo, 

Nieta Rocha, Angra do Heroísmo site, Azores

Clara Vieira, Aveiro site
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Casa Beires (Póvoa de Varzim) – Siza Vieira Bairro da Malagueira (Évora) – Siza Vieira
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Less materialMore local More reuse Less transport More natural
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Less materialMore local More reuse Less transport More natural
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Design with climate: Sun and Wind - Aveiro
Less materialMore local More reuse Less transport More natural
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Design with climate: Sun and Wind – Angra do Heroismo
Less materialMore local More reuse Less transport More natural
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Extraction of 
prime materials

Transport Construction

Production of
materials

Use

Demolition

Energy

Prime
materials

Wastes and
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Construction phase - LCA
Less materialMore local More reuse Less transport More natural
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Minimum Areas, Maximum use
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Less materialMore local More reuse Less transport More natural
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Design for Deconstruction

Certain factors may allow building 
components to be more easily recovered, 

including:

• Use dry joint systems;

• Possibility of separating the 
components in each system -

modularity;

• Use standardized and homogeneous 
materials;

• Lightweight building systems.
Similar or different quality 
but easy separation -
building 100 years ago

Better quality structure
and permanent connection
- contemporary
construction

“Yacht House” (Horden 1995)
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Coatings - Aveiro

Less materialMore local More reuse Less transport More natural
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Windows - Aveiro

Less materialMore local More reuse Less transport More natural
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Reused Straw and Canes – Angra do Heroísmo

Less materialMore local More reuse Less transport More natural
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Arts and Crafts – Angra do Heroísmo

Less materialMore local More reuse Less transport More natural
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Extraction of 
prime materials

Transport Construction
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Construction phase - LCA
More reuse Less transport More naturalLess materialMore local
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0,1kW/h 100kW/h

More reuse Less transport More naturalLess materialMore local
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More reuse Less transport More naturalLess materialMore local
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More reuse Less transport More naturalLess materialMore local



Site

Groceries

Schools

Pharmacies

Cycle lane

Bus service
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More reuse Less transport More naturalLess materialMore local



150kW/h

1,5kW/h

More reuse Less transport More naturalLess materialMore local
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Adobe (workshop in UMinho)

Single wall in adobe blocks

Adobe masonry
Plaster Plaster

More reuse Less transport More naturalLess materialMore local
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More reuse Less transport More naturalLess materialMore local
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Granite

Adobe - Aveiro Basalt - Azores
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CET 1 - adobe CET 2 - brick

More reuse Less transport More naturalLess materialMore local
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50 a 150 kg/m2

300kg/m2

300kg/m2

B22 - Hollow brick

Selected Wall types to comparative study considered
in the conventional typology

S20 - StoneA20 - Adobe

U (W/m2.ºC) = 0,44
Rw (dB) = 49

U (W/m2.ºC) = 0,46
Rw (dB) = 55

U (W/m2.ºC) = 0,44
Rw (dB) = 53

B22 Hollow 
brick

A20
Adobe

S20
Stone

Weight
(kg/m2u.p.a.*) 3034,0 3682,1 3332,1

EE
(kWh/m2u.p.a.*) 2187,6 1391,9 (-36%) 1474,1 (-33%)

GWP**
(g/m2u.p.a.*) 392408,4 276147,4 (-30%) 278947,4 (-29%)

AP*** (g/m2u.p.a.*) 4603,0 3299,2 (-28%) 3299,2 (-28%)

COD****
(g/m2 u.p.a.*) 13364,0 2281,7 (-83%) 2281,7 (-83%)

* u.p.a.: useful pavement area; ** GWP - Global Warming Potential in grams of equivalent 
CO2; *** AP - Acid potential in grams of SO2; **** COD - Chemical Oxygen Depletion in 
grams of NOx

More reuse Less transport More naturalLess materialMore local
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More reuse Less transport More naturalLess materialMore local
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More reuse Less transport More naturalLess materialMore local
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More reuse Less transport More naturalLess materialMore local
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Basalt

Straw (Festuca)

Wood (Criptomeria)

Insulation (Festuca)
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Conclusions

UNIVERSITY OF MINHO
SCHOOL OF ARCHITECTURE, ART AND DESIGN

ICoGB 2023
Paulo Mendonça, Clara Vieira e Antonieta Rocha



0

50

100

150

200

250

300

350

CS A/S+W

Construction cost (€/m2)

The CS turns out to be the cheapest, however, 
as it requires more transport, adding the 
associated costs, it ends up becoming more 
expensive if overpassed the average distance 
considered in this study of 200km.

The A/S+W proposal is more expensive than 
the CS one, but as it uses local soil/stone, is not 
affected by the transport distance, except for 
the wood components.

Conclusions
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THE TENDENCY

THE OPORTUNITYversus

Contemporary construction systems Traditional construction systems

GREAT MAJORITY OF BUILDINGS 

ARE IN REINFORCED CONCRETE

AND HOLLOW BRICK

MIXED WEIGHT CONSTRUCTIVE

SYSTEM

PROBLEMS

ADOBE/STONE+WOOD STANDS OUT 

IN 2 PARAMETERS: LOW EMBODIED

CARBON, EASY REUSE

• Reduced possibilities 
for reuse or recycling;

• Non-local materials 
(centrally produced);

• Industrialized 
processes (high 
embodied carbon).

ADOBE + WOOD FRAME
STONE + WOOD FRAME

• Higher cost

• Intensive labour;

• Lack of legislation.

PROBLEMS

CONCRETE+BRICK STANDS OUT 

IN 2 PARAMETERS: LOW COST, 

WIDSPREAD TECHNOLOGIES

Conclusions
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Future works
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Future works
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Thank you!
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