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Foreword 

The SBE19 Brussels - BAMB-  A Pathway for a Circular 
held in Brussels on 5 to 7 of February 2019, is an initiative of the Consortium of the H2020 

BAMB Project together with the Sustainable Built Environment (SBE) series of conferences. 

Being within the SBE series, this event gathers the support of CIB  International Council for 
Research and Innovation in Building and Construction, iiSBE  International Initiative for a Sustainable 
Built Environment, the United Nations Environment Programme, and FIDIC  International Federation 
of Consulting Engineers. The goal of this series of regional and international conferences is to 
disseminate innovative policies and developments in the field of sustainable urban environment to a 
broad international audience of specialists in policy, design, construction and operation of buildings 
and related infrastructure. 

BAMB is a EU funded project that brings together 16 partners from 7 European countries throughout 
Europe together for one mission - enabling a systemic shift in the building sector by creating circular 
solutions. BAMB has been developing and integrating tools that will enable the shift to a circular built 
environment: Reversible Building Design tools and Materials Passports  supported by new business 
models, policy suggestions, management, and decision-making models. In addition to testing developed 
BAMB tools, design, manufacturing, and construction innovations as well as the environmental and 
economic benefits of circular buildings have also been investigated through six real-life pilot projects. 

BAMB-CIRCPATH as part of the worldwide prestigious SBE19 Conference Series intends to bring 
together researchers and industry experts from the entire world to exchange their ideas and research and 
showcase advanced technologies and innovative methodologies for the built Environment. 

The main theme  Pathway for a Circular Future  is an important issue currently widely debated. It 
is consensual that building materials end up as waste when no longer needed, which can in turn harm 
ecosystems, increase environmental costs, and contribute to resource scarcity. Yet, buildings can also 
be seen as material banks located at every corner of urban areas. So, considering buildings as a resource 
is a first step towards creating value of otherwise worthless materials. From materials passports through 
reversible building design and circular business models to policy recommendations, in four years of 
activity BAMB has established a series of actionable tools to enable a transition towards a more circular 
economy. 

Circular economy is a cyclical production and consumption approach. It emphasises the need to 
closed flow models, instead of the traditional linear one  extract-produce-use-dispose of. It promotes 
economic growth, by creating value to end-of-life products, being in line with the sustainability 
cornerstones.  
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The full potential value of the circular economy is embedded in the re-use, maintenance, 
refurbishment, and remanufacturing of materials and components, for as long as possible, demanding 
less resource and energy use and extending the life cycle of construction products. The more time a 
product stays in the loop the better. 

Thus, BAMB investigated multi-disciplinary aspects from the building sector as the value chain at 
product and building level, assessed the cause of demolition of buildings, and the content of 
construction and demolition waste, as well as researched methods and means to promote reuse at 
product and building level, existing tools to promote flexible and demountable buildings. The research 
culminated in the development and implementation of six pilot case-studies, investigating and 
demonstrating new design, manufacturing, construction and maintenance approaches for dynamic and 
circular building. 

So, this event aimed to enable sharing concerns, contributions and solutions between different 
stakeholders according three activities promoted: Industry Day; Site Visit; and Research Day. 

The Industry Day was dedicated to share the BAMB tools and results with all innovation enthusiasts, 
stakeholders and industry players. 

Site Visit promoted to visit the BAMB pilot Circular Retrofit Lab, that investigates and demonstrates 
how Reversible Building Design can prevent demolition waste when refurbishing existing buildings. 

The Research Day promoted the exchange of ideas between researchers and industry experts, as well 
as sharing research and showcase advanced innovative technologies and methodologies for the built 
environment. 

The conference topics include a wide range of current issues and the contributions received from 
participants reflect innovative research and best practices available in the field of a pathway for a 
circular economy. A total of 120 works were received, of which 76 articles were selected to be published 
in the conference Proceedings. All the works underwent a rigorous blind peer review process carried 
out by specialists. 

The articles approved by the Scientific Committee were distributed according to the following 
topics: 

Management tools and supportive mechanisms for circular applications and business models; 

Strategies, tools and systems to promote circular economy in buildings; 

Design for adaptability, reconfiguration and high reuse potential; 

Environmental assessment and economic impacts for measuring circularity; 

Efficient waste and resources management; 

Barriers and opportunities for a circular built environment; 

BIM and digitalisation towards high reuse potential and circular economy. 

The Organising Committee thanks all the authors who contributed with published articles, to all the 
reviewers whose efforts and hard work have ensured the high quality of all contributions to this event, 
and to the coordinators of all sessions that helped to promote the discussion around relevant issues about 
sustainable pathways for a better circular future. 

On behalf of the Organising Committee, 
Prof. Dr. Luís Bragança  University of Minho 
Conference Chair 
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Capture and Control of Material Flows and Stocks in Urban 
Residential Buildings 

Matthias A Heinrich and Werner Lang 

Institute of Energy Efficient and Sustainable Design and Building, Technical 
University of Munich, Arcisstrasse 21, 80333 Munich, Germany 

m.heinrich@tum.de

Abstract. To promote the circular economy and resource efficiency in the construction industry, 
information on material flows and stocks is needed. The work presented describes a holistic and 
dynamic model for the determination of material flows and stocks in urban areas triggered by 
the construction of residential buildings. In addition to the classification of material stocks (raw 
material cadastre for residential buildings), it is of central interest to identify future waste streams 
in order to forecast potential secondary raw materials, determine recovery strategies and control 
mechanisms. Furthermore, the supply of exploitable fractions must be matched with demand to 
identify the degree of self-sufficiency of selected areas in order to reduce the use of primary 
resources and necessary transports. The model developed in this work is validated on the basis 
of the district of Munich / Freiham, one of the largest urban developments in Germany. In this 
case study it has been shown that under certain conditions a self-sufficient supply of steel (from 
2036 onwards) and recycled aggregate for the production of recycled concrete (from 2031 
onwards) for residential building construction can be achieved. 

Keywords: Urban mining, material flows, material stocks, residential buildings, urban systems, 
building materials 
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From Temporary to Permanent; A Circular Approach for 
Post-disaster Housing Reconstruction 

R Askar 1,3, A L Rodrigues 2, L Bragança 1 and D Pinheiro 1 

1 Centre of Territory, Environment and Construction, University of Minho, Guimarães, 
Portugal 
2 School of Architecture, University of Minho, Guimarães, Portugal 

3 rand.askar@hotmail.com 

Abstract. Housing crisis is an evitable outcome of most of post-disaster scenarios due to the 
massive destruction they usually produce. Therefore, the reconstruction process and particularly 
in terms of housing is considered as an evident prerequisite in handling disasters’ aftermaths. 
Temporary accommodation alternatives have been widely assumed in a variety of post-disasters 
cases as a primary step of the reconstruction process. Yet despite this fact, they have been broadly 
criticized for being unsustainable and resource-consuming. This matter can negatively affect the 
recovery process of the disaster-affected communities at different levels. Those effects can be 
even more serious when hitting developing countries, turning them more vulnerable. Still, there 
is an insistent need to find a rapid action to accommodate the disaster-affected people following 
their displacement while reconstructing their permanent homes. This paper proposes an 
incremental housing strategy which could form a key part of a proactive strategy that has not 
been offered by conventional methods. It provides time-efficient housing construction 
approaches while responding to the immediate large-scale interventions. Likewise, it bridges 
over the two phases of temporary and permanent housing in one integral transformable process 
that relies on efficiency and adaptability. The paper also discusses the sustainability aspects of 
executing the incremental strategy and examines its qualitative outcomes that contribute to a 
circular built environment in disaster-disrupted communities.   

Keywords: Temporary accommodation, post-disaster reconstruction, incremental housing 
strategy, resources efficiency, adaptability. 
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Centre for Territory, Environment and Construction, Department of Civil Engineering, 

Abstract. While facing increasingly strict regulations regarding energy efficiency, the 
construction sector should also adopt sustainable solutions in terms of new constructions and 
renovations of buildings. In particular, energy renovation of existing buildings has specific 
technical and economic constraints that are generally addressed through implementation of new 
materials and building integrated systems, whose environmental impact should be considered 
when assessing the most adequate solution. Within the context of the More-Connect Project, 
which aims to develop modular prefabricated solutions for energy renovation of buildings, 
several renovation scenarios for a pilot building in Portugal were assessed using a methodology 
to compare the cost-effectiveness of renovation measures. The article explores the use of 
lifecycle assessment to analyse the effect of considering embodied primary energy in cost-
effectiveness calculations.   

Keywords: Cost-effectiveness, energy efficiency, More-Connect, building renovation, Life 
Cycle Assessment. 
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1 Zuyd University of Applied Sciences, Research group SURD, Heerlen, the 
Netherland  
2 HEEMWonen, Kerkrade, the Netherlands 
3 Jongen Construction, Kerkrade, the Netherlands 
4 Dusseldorp, the Netherlands 
5 SeC Architects, the Netherlands 
 

Abstract. Worldwide, the concept of the circular economy is gaining momentum. Different 
strategies are investigated for the construction industry to become circular as it is a major player 
concerning resource consumption, both energy and material related. One of these strategies 
focusses on qualitative re-use of building components and building materials. To assess the 
circularity of different re-use scenarios of building components and materials, we developed and 
applied a circularity assessment concept in the European Urban Innovation Actions (UIA) 
project Super . In this project, a 10-floor high 100-appartment 
building block is deconstructed and its components are re-used in new building objects; 1 
pavilion, 4 detached dwellings with different floor areas and 12 terraced dwellings. In the model  
the environmental impact of different circularity scenarios is expressed in embodied energy, 
embodied CO2, and carbon pricing. Besides the material and energy aspects, other qualities and 
former social structures are re-used within the project area, boosting the local economy and 
creating a high-
housing estate. In the baseline, the existing apartment block consists of 2.3E03 GJ embodied 
energy and 2.9E03 tons of embodied CO2. The investigated pilot dwelling consists of 3.35E02 
GJ embodied energy, of which 65% is embodied in re-used materials, and 4.62E01 tons of 
embodied CO2, of which 90% is embodied in re-used materials. This investigation indicates that 
re-using building components and materials significantly contribute to decreasing building 
related embodied energy and embodied CO2, and should be considered a key step in closing 
materials loops to make the built environment circular.  

Keywords: Circular deconstruction, Re-use of building components, Circularity assessment 
model 
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1ANQIP 
-193 Aveiro, Portugal

2University of -193 Aveiro, 
Portugal

Abstract. Circular economy can be considered not only in relation to building construction 
materials, but also in relation to resources that are used in the use phase of buildings, such as 
water, energy or even nutrients. On the other hand, some constructive solutions are becoming 
increasingly important in the current scenario of climate change, taking into account the need to 
increase the resilience of the urban environment and the mitigation of emissions. This is the case, 
for example, of green roofs and living fa ades, which are an alternative to traditional grey 
infrastructure, offering many benefits to both citizens and cities. Beyond the ability to improve 
environmental conditions and quality of life, they can augment the energy efficiency of 
buildings, reduce flood risks in urban areas and be combined with rainwater harvesting systems. 
So, taking into account these trends for constructive solutions in the future, this paper analyses 
the possibilities of a circular use of water in buildings, aiming to create in the future "zero water" 
buildings. Particular attention is given to the compatibility between new green roofing solutions 
and rainwater harvesting systems in buildings, but the reuse of grey water and the possibility of 
nutrient recovery in buildings, such as urine (phosphorus) - which can be used in the building 
itself on green roofs - living facades or urban agriculture, are also referred to.

Keywords: Circular economy, zero-buildings, water, energy, nutrients
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Abstract. This paper presents a strategy how to maximise timber elements and materials from 
existing buildings for the reuse or the recycling for new construction. The EU funded project 
RE4 develops a new concept for disassembly to reuse or recycle timber elements from existing 
buildings for manifold application (structural and non-structural) and aims to bring waste wood
back into the building cycle. Furthermore, an innovative design concept for fully reversible, 
prefabricated, multi-story residential buildings constructed from waste wood has been 
established to extend the buildings-life cycle through robust but flexible and adaptable design. 
Reversible connections, reusable elements and recyclable materials shall minimise future waste 
when buildings reach their end of life. A two-story prototype shall proof the concept and deliver 
figures for easy installation, dismantling and future reuse. The research aims to show how current 
practice can be overcome and design for disassembly can be achieved.

Keywords: Timber reuse and recycling, prefabrication, adaptable design, circular construction, 
reversible connections, demonstrator
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1 Centre for Research in the Built and Natural Environment, Coventry University, 
United Kingdom

Abstract. One path to decrease the impacts of construction is to switch from the current take-
make-dispose extractive industrial model, to a circular economy scheme. Building with prime 
materials and especially with earth (locally available soils containing clay), is a way to foster the 
circularity of the materials because the unstabilised earth is 100% infinitely reusable. Earth 
architecture involves different modern and ancient techniques of construction like rammed earth 
or compressed earth block masonry. However, the development of new earth building is still 
limited to a niche in spite of its high circularity potential in a modern context. We have performed 
a review of the barriers that may affect the uptake of the earth as a building material. We have 
studied journal papers and some findings are based on the experience of the authors as 
practitioners and researchers. The identified barriers can be classified in Steering mechanisms,
Process, Economics, Client understanding and Underpinning knowledge. We have discussed the
barriers and reviewed some possible paths to smooth the existing obstacles to the development 
of earth architecture.

Keywords: barriers, earth building, Circular Economy, sustainable building.
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research and innovation programme 
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1 Building, Architecture and Town Planning, Universit  Libre de Bruxelles (ULB), 50 
Av.F.-D. Roosevelt, Brussels, 1050, Belgium 
2 
Place Montesquieu 1, Louvain-la-Neuve, 1348, Belgium 
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Abstract. Wood is a natural material, largely used in the construction sector and for a 
number of daily life uses to make furniture or tools. Its stock is concentrated in urban 
area where are the majority of population and human activities [1]. In Brussels, wood 
represents the third important material used in construction sector [2]. Wood presents 
diverse circular advantages as a removable assembly, diversity and ease of use. Wood 

-2020) is a multi-disciplinary research project in 
e encountered. 

The aim of the project is to perform a wood material outflow and stock analysis and to 
assess if a local wood valorisation can be a circular solution in the regional waste 
management and the resilience of the district. This wood valorisation model is created 
with the inhabitants. Consequently, the model evolves with their remarks and ideas. The 
quantification is realized with a bottom-up approach to present more accurate 
information than regional data. Indeed, local quantification illustrates some invisible 
flows by using census, observations, discussions with inhabitants, social and economic 
actors. The bottom-up approach gives the opportunity to work with local actors to build 

  

Keywords: Urban Metabolism, Material Flow Analysis, wood waste, co-create, circular 
economy. 
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Abstract. Today, the flows of materials in the French building sector are poorly known, both in 
terms of quantities or types of recovery (reuse, recycling, energy recovery, etc.). Therefore, the 
aim of this study is to increase the knowledge about recovery of building products in France. A 
methodology is developed to identify the flows of materials resulting from the deconstructions
of buildings. The volume of demolished buildings for each typology (individual house, 

known from the state of the art. Moreover, the quantities of demolished materials are estimated 
for each building typology from a French database of building waste diagnosis. Then, the volume 
of waste can be calculated for all the building sector and the deconstruction flows can be crossed
with an analysis of the existing types of recovery (projects of close development, recycling 
channels, ...). This analysis will present the distribution of the different ways of recovery for each 
type of material and the associated costs. This capitalization of data on waste flows and building 
resources will allow to question the adequacy between material needs and available resources.
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Abstract. The use of natural resources for building construction represents, in terms of mass, 
one of the biggest challenges in resource consumption. On the other hand, construction and 
demolition waste is one of the most important waste streams generated in the EU, about 25% - 
30% of all waste generated in the EU, and consists of numerous materials with potential for 
recycling. Recently, a research project EFIResources was completed, which focussed on the 
development of a performance based approach for sustainable design, enabling to assess resource 
efficiency of buildings, in the early stages of building design, and supporting European policies 
related to resource efficiency and circular economy. Therefore, the main aim of this paper is to 
present the developed approach, which is based on the benchmarking of the environmental 
performance of buildings, in a life cycle perspective. Moreover, this paper includes a discussion 
of the different methods that are available for the allocation of credits and/or debits due to the 
recycling process, between the system producing the secondary materials and the system 
receiving them, in line with current EU policies.
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Barriers and opportunities for a circular 
built environment 
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Obstacles and barriers for measuring 

K M Rahla1,2 1,2, R Mateus1,2

1  

2  The Centre for Territory, Environment and Construction (CTAC), s, Portugal

Abstract. Applying circular economy principles in the built environment at different levels is 
considered as a future vital approach to reducing its environmental impacts along with huge 
economic benefits, which is generally

-level of the built environment, circular buildings have arisen 
as a more holistic approach to embrace circular economy thinking. This novel practice requires 
flexible and adaptable strategies to enable alteration and adjustment while avoiding material loss and 
keeping the value of products at the highest levels. Evaluating buildings circularity by means of 
standardized indicators is therefore primordial to implement a common language between all 
involved actors and monitoring the progress towards an eco-design. Still, the complexity of putting 
together such a methodology is far from being a mere task. To date, several studies have been more 
focused on assessing circularity for short-lived products while disregarding assessing long-lived 
products as buildings and their ability to be deconstructed and reassembled in a so-

challenging in order to set up a flawless assessment tool which can summarise different aspects of 
the application circular economy at a building level. This paper intends to put an emphasis on the 
potential obstacles that can be encountered while developing metrics to quantify building circularity. 

Keywords: Circular economy, built environment, circular buildings, Assessment tool, challenges.
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Abstract. The aim of this paper is to explore successful paths and potential obstacles for 
introducing circular buildings to a region new to the strategy of Circular Economy (CE). For 
this, the process of circular buildings development in Taiwan is analysed. In 2016, the 
government of Taiwan passed an act that put a focus on CE. Taiwan entered this field with nearly 
no prior experience. This paper analyses three cases: The Holland Pavilion for the World Flora 
Expo Taichung; the TaiSugar Circular Village Tainan; and the CE Social Housing Taipei. 
Interestingly, Taiwan choose the Netherlands as a country for guidance on best practices and the 
path to implementation. Our analysis focuses on barriers and opportunities found in the initiation, 
commissioning, and the ongoing development process of these projects. Data is collected 
through interviews with 30 stakeholders, from government, industries and academia who are 
involved in the projects. International collaboration is shown to have speeded up the CE building 
innovation process in Taiwan.

Keywords: Taiwan, circular economy, circular buildings, innovation strategy, 
internationalizing, triple helix.
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Barriers and opportunities to reuse of building materials in 
the Norwegian construction sector

Anne Sigrid Nordby
Asplan Viak, Department of Energy and Resources, Sandvika, Norway

annesigrid.nordby@asplanviak.no

It is recommended to clarify 
and adjust the regulations relating to both the trading and the use of reused construction products.
Also, it may be useful to study how other EEA countries deal with the challenges presented by 
the Construction Products Regulation.
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Abstract. In Ireland, there has been a clear connection between construction output and 
construction and demolition waste production, with estimates of 17.8 million tonnes (Mt) in 2007 
dropping to just over 3 Mt in 2014, which has mirrored the dramatic economic growth and 
subsequent sharp decline over that period. During this time of economy recovery and improving 
construction output, there is a unique opportunity to decouple this connection and rethink the 
traditional linear supply chain model to transition the sector towards nurturing resource 
efficiency and material circularity. This study explored opportunities to embed these principles 
within a construction-SME business model using an applied action research framework on 
selected case studies. A series of interventions (procurement protocols, sub-contractor 
engagement, auditing and benchmarking, source segregation and waste tracking) were piloted 
on two new- -
year period (2016-2018). The research is ongoing but initial results indicate that opportunities 
do exist in procurement/tendering, pre-construction planning and construction phases to improve 
resource efficiency practice and introduce material circularity principles into traditional 
construction-SME supply chain processes.
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A BIM-based theoretical framework for the integration of the 
asset End-of-Life phase 

Rabia Charef, Hafiz Alaka and Eshmaiel Ganjian 
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Abstract. Due to the migration of industry from the use of traditional 2D CAD tools to Building 
Information Modelling (BIM) process, and the growing awareness of Construction and 
Demolition (C&D) waste issues, researchers are interested in compiling the use of BIM for C&D 
Waste issues. BIM is commonly used for the Design, Construction and Maintenance phases of 
an asset; however, the use of BIM for the End-of-Life management is still in its infancy. This 
paper proposes to reconsider the asset lifecycle by incorporating a sustainable End-of-Life, as a 
phase, in BIM context. Recommendations are given to push the BIM potential up to the asset 
End-of-Life management. Based on the results of a literature review assessing the current use of 
BIM for the asset End-of-Life, a conceptual framework was drawn. A set of eleven stakeholders,
involved in the asset lifecycle, from inception to deconstruction were interviewed to improve the 
conceptual framework. The research reveals the impacts and barriers for the integration of the 
deconstruction phase into the asset lifecycle. Consequently, a theoretical framework for the asset 
lifecycle from inception to deconstruction in BIM environment is created to change the linear 
system to a circular economy.

Keywords: Building Information Modelling (BIM), End-of-Life, Deconstruction, Demolition, 
Barriers, Circular Economy.
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ABSTRACT: Materials passport is a tool to promote circular design. BIM is an essential and 
powerful tool to create and manage digital information. As such, it can be used for materials 
passports. Which information is needed and reliable? How can we extract it from a BIM model? 

all
settled with BIM. Indeed, BIM has great potential when it comes to gain and share information, 
but what are the possibilities and how to maximise its potential? This paper clears the discussion 
by giving better understanding about BIM and circular design using the different phases of the 
lifecycle to get a grip on how information develops during the process. A circular economy 
requires a paradigm-

s will be built reversible and reusable using BIM. A circular BIM 
model is needed and should be created with the least possible effort in order to maximise its 
potential on an affordable way.

Keywords: BIM, cooperation, affordability, reliability, effort
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A Preliminary Case Study on Circular Economy in Taiwan’s 
Construction 

Yun-Tsui Chang and Shang-Hsien Hsieh* 
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Abstract. After realizing the serious environmental problems caused by current linear economic 
model, designers, researchers and policy makers around the world started to look into the 
possibilities of a more sustainable model- circular economy. And the construction industry is no 
exception to this change. In recent years, not only in Europe, circular economy in the built 
environment has also become a key focus for public and private sectors in Taiwan. Several 
projects aiming at constructing circular buildings have been initiated. However, the 
understanding of circular buildings in Taiwan is very little. Furthermore, how Building 
Information Modeling (BIM), known as a powerful tool for circular buildings, contributes to 
these projects for building circularity is beyond exploration. Through one in-depth interview and 
case study, this paper aims at disclosing the current development, barriers and future potentials 
of circular economy in building sectors and related BIM applications in Taiwan. The current 
awareness of stakeholders, key challenges and enablers for circular economy in construction 
have been identified. How BIM is utilized for circular building design, and its benefits, 
limitations and potentials are also recognized. 

Keywords: Circular Economy in Construction, Building Information Modeling, Case Study 
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How close is the built environment to achieving circularity? 
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University of Bradford, Bradford, England
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Abstract. 

circular project examples that seem to (unintentionally) utilise recommended circularity 
principles and frameworks.
Makers has an easy-to-follow ReSOLVE (REgenerate, Share, Optimise, Loop, Virtualise, 
Exchange) framework. There are many initiatives in the construction industry to create less 
wasteful and operationally efficient building lifecycles including BREEAM, LEED, and LEAN 
etc. as well as design for manufacture and assembly (DfMA), offsite and modular, scan to BIM 
(Building Information Modelling), Internet of Things (IoT), Virtual Reality (VR), Virtual Design 
Construction and Digital Twins. In addition, with innovative technologies and digitalisation it 
is now possible to not only design new buildings with facilities management efficiencies in mind 
at the onset, but it is also possible to digitalise older and even heritage buildings, built hundreds 
of years ago.
industr .  This paper will extrapolate
ReSOLVE frameworks through the context of three examples in vastly different formats; a desert 
lodge in the NamibRand Reserve (Namibia) close to achieving circularity; the tallest modular 
building in New York City that completely negates notions that pre-fab is undesirable and 
unattractive; and a large supermarket chain that has used BIM and other digitalisation to increase 
its operational efficiency, reduce material waste and increase visibility into space availability.

Keywords: Offsite construction, prefabrication modular, circular economy, ReSOLVE, 
building-as-a-service, digital twin.
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Using BIM to optimise and assess the energy efficiency category 
of SBToolPT-H 

J P Carvalho1, K Ridder1, L Bragança1 and R Mateus1 
1 University of Minho, Civil Engineering Department, 4800-048 Guimarães, Portugal

jpcarvalho@civil.uminho.pt 

Abstract. The current method for assessing the two indicators of the Energy Efficiency category 
of the Building Sustainability Assessment method SBToolPT-H (P7: Primary energy, P8: In-situ 
energy production from renewables) is rather time-consuming. The assessment requires many 
values that need to be calculated manually or with specific spreadsheets, whenever a design is 
proposed. When a design alteration is introduced, the whole process needs to be repeated, which 
leads to designers to be discouraged to develop this task. This research explores the use of the
Building Information Modelling (BIM) software Autodesk Revit and Autodesk Green Building 
Studio (GBS) to assess the Energy Efficiency category. The purpose is to find a more efficient 
assessing method, encouraging and supporting designers to optimise their projects. More 
efficient methods can contribute to more sustainable constructions and to decrease the 
construction industry environmental impact. To explore if Revit and GBS can streamline the 
assessment of this SBToolPT-H category, a case study was carried out. A reference building was 
created which complied with all the current Portuguese regulations. The reference building was 
then modelled in Revit and submitted to an energy analysis using GBS. The results showed for 
indicator P7, that the use of GBS and Revit streamlines the assessment by faster extraction of 
information thanks to the 3D-model and the energy analysis software. However, the assessment 
could be made even more efficient if the software and national regulations were more matched
such as conformity of units and analysed parameters. Concerning indicator P8, the results 
showed clearly that using GBS is a rather efficient process.

Keywords: sustainable construction, SBTool, BIM, Building Sustainability Assessment, energy 
efficiency
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Abstract. Minimisation of resources consumption belongs to the main concerns of EU, resulting 
in the development of strategies for maximizing recycling rates in order to minimize 
environmental impacts and energy consumption caused by extraction of primary materials. 
Detailed knowledge about the embedded materials as well as their characteristics of building 
stocks is crucial in order to enable high recycling rates and low environmental impacts of 
buildings. In this paper, we will present the results of the funded research project BIMaterial: 
Process design for a BIM (Building Information Modelling) -based Material Passport. The 
concept of the BIM-based Material Passport is used for evaluating the recycling potential and 
environmental impact of materials embedded in buildings. The BIM-based Material Passport 
assesses all materials including their quantitative and qualitative properties, thus significantly 
supporting recycling and reduction of environmental impacts. Further, the BIM-supported 
Material Passport serves as design optimization tool and enables the generation and comparison 
of variants thus supporting the decision making process. The main aim of this research is to 
generate a BIM-based Material Passport for the optimization of the building design regarding 
resources use and documentation of materials, thereby using Building Information Modelling as 
knowledge base for geometry and material properties and coupling to further databases for 
assessment of ecologic footprint and recycling potentials. Thereby a framework for modelling 
and the methodology for the semi-automated generation of the BIM-based Material Passport will 
be proposed. 

Keywords: Material Passports, resources efficiency, recycling potential, BIM 
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Abstract.
complexity and consequences of human activity to the environment. Therefore, it is essential 
that sustainability concepts are implemented in urban development. This paper presents a study 
of how City Information Modeling (CIM) can contribute to improve public services and the 
quality of life of citizens. In order to reach these goals, the authors analyzed the International 
Standard ISO 37120 (Sustainable development of communities Indicators for city services and 
quality of life) and evaluated how data from Building Information Modeling (BIM) and CIM can 
be used to obtain data for the indicators of the ISO. The study concludes that BIM and CIM 
models can provide data for 53 of 100 existing indicators in a simpler and more accurate way. 

prove 
the evaluation of public services performance.

Keywords: Sustainability, ISO 37120, urbanism, urban planning, BIM, CIM.
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Abstract. The municipality of Piumhi, Brazil, lives with sewage system problems. Currently 
the model used by the SAAE (local Water and Sewage Public Provider) only provides 
corrective actions. The combination of the concepts BIM and GIS will allow the movement 
towards the City Information Modeling, seen in a promising way for public management. The 
purpose of this research is to develop a management model for the sewage network that focus 
on preventive actions, allowing a decision-making process based on accurate information. 
Meetings were held with the municipal autarchy, enabling a diagnosis of the current situation 
and the determination of strategies for dices collect. 1731 wells were surveyed, with the 
following data collected: depths, geographic coordinates, diameter, pipe's material and flow 
direction in each section. The wells in the sewage network were 1291 visible, 316 unseen and 
64 non-precision coordinates. The wells in the sewage interceptors were 56 visible and 4 
unseen wells. Due to the high percentage of unseen wells (18,5%) many alignments of the 
sewage network were no determined, what is recommended to be done as maintenance occurs 
in the existing infrastructure. A web management tool for QGis and tutorials will be, allowing 
SAAE to carry out the preventive management of the sewage network. The development of a 
reliable database will allow the identification of problems and the comparison of the conditions 
and characteristics of the existing networks, allowing the SAAE to define assertive actions to 
improve infrastructure performance and generate savings in financial resources, equipment and 
manpower. 

Keywords: Building Information Modeling, City Information Modeling, Geographic 
Information System. 
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