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A Bridge between Research and Practice b
International Federation for Structural Concrete

B Mission and Objectives of the fib

“To develop at an international level the study of scientific and practical matters
capable of advancing the technical, economic, aesthetic and environmental
performance of concrete construction.” Statutes of the fib
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The fib’s journal Structural Concrete
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Rose Firzeeraln Kenneoy BRIDGE
N25, New Ross Byrass, IRELAND

The process of designing the Rose
Bridge over the River Barrow spanned
concept to completion

The River Barrow Br [

for the River Batrow which s 0 m wide at any paint
south of tha town of New Ross. L 30 km

seq, the bridge has been an engineering target fc

ireland. it provides 3 vita of infrastructure in

corridor of the national roads network its comph

a significant proortion of heavy traffic from

Ross, enhancing the quality of ife of the local commus
while providing a much-needed reduction in long ha

times in the south-east region

The project was devel
Irétand and their Technical
in multiple stages. B
design was developed du
studies stage and seve
cable stayed to arches and balanced cantilevers, with a final
preferance for a three-tower extrados bridge which provided
the right balance of stenderness and modest height towers.
Tender for construction in a Public-Private Partnership (PPP)
format took place in 2014, the contract was awarded in 2016
and the raad was opened t traffic in January 2020.

The project, which includes 3 12km long dual carriageway
bypassing New Ross town, was tendered as 3 PPP Contract
and awarded ta BAM Iridium PPP Co with a tesm consisting of
Dragados + BAM Ireland as contractors and Arup and Carlos
Fernandez Casado 5L as designers

The design and value engineering of the structure was
by the req already during
planning as part of the Environmental Impact Statement and

2¢

David Fernandez-Ordoériez

coverad in Construction Requirsments (critical documents’
n the Irish planning and tenderng process). The foliowing
constraints, amongst others, were established as fixed:

towers(thy
230m)
The height of the pylons (causing the bridge 1o be an extradas:
ture and limiing 53 than 12 degrees)
avelapefor then hannel(t 1 7mwide

and 36m high over Mes

for the deck and
@ requirements of @

10 twedk the

Warking wihin the chalienging constraints listed abave, the
detalled design phase aimed 1o cptimise the preliminary design
contept afthe structure for structural efficiency and material Savings.
To achieve a world record span in concrete for an exiradas Sructure
with a signficant slenderness, the following changes were made:

The cross section was madified from incined ovier webs to twa
vertical webs Bm apart, substituting the outer webs with precast
‘panels to maintain the appearance of a ciosed section The precast
panels contrivute 1@ the transversal behaviour but there is a gap of
20mm between each panellongtudinaly, o they do not contribute
tothe langtudinl direction

Sustainability in the fib Model Code

The initial propasal of three parallel cables was substituted by s
single cable, spaced 6 5m longitudinally and with a maximum size
of 127 strands Sacdles were propased for the catle deta passing
onthe pylons, allowing the pylon width 1o be reduced from 2.6m to
1,6m, to enable the minimum possible deck wigth

To maintain a ly light deck, the web and slab thickness
were minims $
CBO/95 cor
side spans where the comp
pproach spans ware designed s C

align

ends 1o achie

and reducing

in the vertical alignment

The bridge’s final configu
during te: resutted i
indicated, with an arran
70+ 50
spans with B intermes
S A1 and A2 The plan
e
on from a radis
The neight of

I

3 lassic extrados cal %
3.5m deep at midspan (L/6S), 8.5m at the cantral towar (L27) and
6.5m at the sice towers (L/35). These are quite siender parameters.
It s also important to highlight the. impiication of the different
hesghts of the towers. This leads to an asymmetric distribution
of the cables along the main spans (8 from the side towers
and 18 from the main tower) This asymmetry an the cable
0 .

Marcos Sanches.

Support on the main spans leads to different cantilever lengths

g C € the 8 s ateral towers

m equivalent main span

s agymmetry and the p

Bamowisa
dges of this typoiogy

e spanwith a full concret deck, s design
e Ths was not

achieved and the

ery slender
e Ioad distribu tris element and the

cable system. This leads to a behaviour more closely related with

cable stayed bridges in comparison with other extrados bridges.

From an aesthetic point of view, this bridge is also unique due 1

the difference in height between the central tower and the side

towers. This creates an asymmeiry in the cable arrangement in

relation to the cantral spans. Because of the slenderness of the

deck, 3 5m deep at the tip with 2maximum cantilever of 140m and

extremely shallow cables angles (10 degrees with the deck, the

geometric defiection control during construction was especially

camplicated, with the added difficufties of early age properties of

the high strength concrete mix used in the project
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A Bridge between Research and Practice

International Federation for Structural Concrete

fib Young Members Group!

Home Commissions YMG - Young Members Group

Motivation

The fib Presidium has approved the creation of an fib Young Members Group. All members of the Presidium have high expectations
for the development of this group.

The fib thinks that it is crucial that young professionals are given the opportunity to fully participate in the activities of the
organisation. They are welcome to participate in commissions and task groups and to become part of the decision bedies. However,
young members do not normally participate in the development of documents and in the decisions of the fib.

The Young Members Group aims to build a framework that will allow young engineers to participate in the activities of the
association and to bring their ideas to the working groups and the decision bodies.

Scope and objective

The main objectives of the fib Young Members Group include:

+ Improving the profession's self-concept in the XXI century
* Encouraging mentoring within the fib
* Studying the work of other engineers to improve one's own work

X RN

YMG podcast series

* Concrete
Sustainability Podcast-
2

+ Concrete
Sustainability Podcast-
3

+ Rising Stars Podcast -3

CEB=-FIP

Deputy Chair
Marcelo Melo
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Evolution of Model Codes

fib Model Code
for Concrete Structures
2010

ceb-fip model code
for concrete structures

Model Code 1978 Model Code 2010

CEB Model Code for éb

Seismic Design of
Concrete Structures

ew initiative

N

Model Code
(2020)

CEB Bull. 165 Seismic Design
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MODEL CODE

Model Code 1990

,ﬁmu

bulletin 34

Model Code for
Service Life Design

o
o
°
&)
°
©
°
e

fib Bull. 34 Service Life Design
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fib Model Code 2010

fib Model Code
for Concrete Structures

2010 |

MC2010
5 Parts
10 Chapters

fib Model Code 2020

fib

Greatly

for Concrete Structures .
(2020) technical
scope and
coverage

MC2020
10 Parts
39 Chapters

}-CEB-FII’
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MC2020 b
|dentified overarching goals for the publication

= MC2020 is a single, merged structural code for new and existing
structures

= |s an operational model code and oriented towards practical
needs

* Includes worldwide knowledge with respect to materials and
structural behaviour

= Recognizes the needs of engineering communities around the
world

December 2024 David Fernandez-Ordoiiez www.fib-international.org
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MC2020 Content ﬁb

EB=FIP

= Takes an integrated life cycle perspective

= Provides a holistic treatment of structural safety, serviceability,
durability and sustainability

= Defines fundamental principles and a safety philosophy based on
reliability concepts and sustainability

= Uses performance-based concept to remove specific constraints
for novel types of concrete and reinforcing materials

December 2024 David Fernandez-Ordoériez
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MC2020 Table of Contents ﬁb
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PART I SCOPE AND TERMINOLOGY
PART I BASIC PRINCIPLES
PART III PRINCIPLES OF STRUCTURAL PERFORMANCE EVALUATION

PART IV ACTIONS ON STRUCTURES

PART V INPUT DATA FOR MATERIALS

PART VI INPUT DATA FOR INTERFACES

PART VIIT DESIGN AND ASSESSMENT

PART Vil EXECUTION

PART IX CONSERVATION

PART X CIRCULARITY AND DISMANTLEMENT
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PART | - SCOPE AND TERMINOLOGY
1. Scope
2. Terminology

PART Il - BASIC PRINCIPLES

Sustainability perspective

Principles of performance-based approaches
Life-cycle management

Principles of quality and information
Principles of execution

Principles of conservation
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10 Principles of Q&IM during LCM

WooNOORO®
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12. Principles of structural design and assessment
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Sustainability is a key value for today’s society and also
for the fib. In this sense, the whole organization i
focused to develop information, documents, and tools to
be used by the construction community and the society
in general to achieve sustainability goaks.

The ambition of the fib is that the work developed by
the organization creates relevant knowledge in the three
pillars of sustainability for the society. The work in the
fib on the three pillars of sustainability is linked to
the United Nations 17 Dy Gaals

users, researchers, designers, and engineers from acade-
mia, design firms, constructors, and owners.

The fib has had a commission dedicated to environ-
mental aspects of structural concrete from the start. Since
then, the fib has created a Special Activity Group (SAGS)
to deal with sustainability and environment in 2010 and
created the Commission 7 “Sustainability” in 2015. In the
fib, there are many Task Groups working on sustainability
topics related to structural concepts, resilient structures,

sti i friendly concrete materials,

and the developments of other organizations.

The fib is a notfor-profit association formed by
41 national member groups and appreximately 1,000 cor-
porate and individual members. The fii's mission is to
develop at an international level the study of scientific
and practical knowledge capable of advancing the techni-
cal, social, economic, and environmental performance of
concrete structures.

The knowledge developed and shared by the fib (fib
Model Codes, fib Bulletins, fib events, fib workshops, fib
courses, etc) is entirely the result of the volunteering
wark provided by the flb members.

The fib was created in 1998 by the merger of the
Euro-International Committee for Concrete (the CEB)
and the International Federation for Pre-stressing (the
FIP). These predecessor organizations existed indepen-
dently since 1953 and 1952, respectively.

The fib is an independent society of professionals
working in the field of concrete that includes concrete

‘with the authars’ closure, if any, approima tly nine months after the
piint poblication.

recycling of materials and components, environmental
product dechrations, life cycle perspective analysis, etc.
And fib will intreduce some indicators o assess our com-
mission activities in the fiedd of sustainability. These indi-
cators are used for the fib value assessment.

Sustainability concepts were already introduced in
the Mode! Code 2010 and are a key part in the elabora-
tion of the Model Code 2020 development. The fib Model
Code is the only code which has sustainability philaso-
phy as the main concept for the design, construction, and
conservation of concrefe structures built with concrete
which started with MC2010.

Sustainability is a crucial concept for the design, con-
struction, conservation and reuse of concrete structures.
The fib has had a very intense activity on the environ-
ment and sustainability. As an example, we list the past
bulletins developed in the fib about environmental
aspects and sustainability:

« fib Bulletin 13. Recycling of offshore concrete struc-
tures. 2002

« fib Bulletin 21. Environmental issues in prefabrica-
tion. 2003.

« fib Bulletin 23. Environmental effects of con-
crete. 2003

Structurl Coneree.

© 20 . Imernatonal Federation for Sructars Concrete | 1509
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Carrespondence

Fetr Hajek, of Archi diti they should be inable, resilient and adaptable to new situa-
gineering, Faculty of Civil Engineering, < . 4 e ;

Cavch Tochnical University in : tions. This req new for the

Thakwrova 7, 166 29 Praha tion, and modernization of buildings and all other engineering structures.

6, Czech Republic. Concrete is gradually | i e ddl fal with great ial for

Email: petr hajek @sv.ovut.cz
Funding information

Grantovd Agentura Ceské Republiky,
Grant/Awani Number: 22-14942K

1 | INTRODUCTION

1.1 | Global situation

The world faces an i ing number of envi This 32x i

realizing technical solutions that meet new requirements, leading to the neces-
sary reduction of environmental impacts and consequent improvement of

social and The paper p p of sustain-
ability principles in the new fib Model Code 2020 (MC2020). This represents a

of the F for Concrete (fib) to
the achi of the Sustainable D Goals (SDGs), set by the

United Nations in 2015 as an action plan for the period up to 2030.

KEYWORDS
conarete, LCA, sustainability

global warming due to the rapidly increasing amount of
greenhouse gasses in the atmaosphere during last 2 hun-
dred years.

In 2022, the world population has exceeded 8 billion.

p since 1950. During the
ly growing  same period, CO, emissions increased more than six

damage and/or natural di

and

ic and social probl and challenges. The mos! times, world average temperature increased by 1°C and

critical causes of this situation are population growthand  the number of recorded natural disasters increased

15 times." Entire society, all nations, must take an action

Discussion on this paper must be submitted within two maonths of the
print publication. The discussion will then be published in print, along

to slow down this process and adapt to the new natural
and social conditions. To achieve these goals, it is crucial

with the authors” dosure, if any, approximately nine months after the to implement sustainability and resilience as the most

print publication.

important objectives in all human activities and actions.

This & an open access anticle under the lenms of the Creative Canmons Altrib ) icense, which pen Inany
medium, provided the original work k properly cited, the use is nd o made.
© 2023 The Authars. Structal Concrae publithed by John Wikey & Sons Lid on behalf of | Federat) mcrele.

Srucurd Concrete. 202%1-10.

wileyonlinelbrary.com/joumalsueo | 1
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MC2020. Specific aspects of Sustainability ﬁb
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Chapters related to Sustainability in the MC2020

= Chapter 3. Sustainability perspective

= Chapter 14. Concretes

= Chapter 26. Conceptual design

= Chapter 27. Approach to design

= Chapter 30. Evaluation of structural performance

= Chapter 31. Evaluation of other aspects of social performance
= Chapter 32. Evaluation of environmental performance

= Chapter 33. Evaluation of economic performance

= Chapter 34. Sustainability decision making

December 2024 David Fernandez-Ordoériez
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MC2020. Specific aspects of Sustainability ﬁb
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3. Sustainability perspective
3.1 Principles of design and assessment with respect to sustainable

development
3.2 Social performance
able
=

3.3 Environmental performance
ENVIRONMENTAL

3.4 Economic performance

Figure 3.1-1: Three pillars of sustainability and their interconnections

December 2024 David. FerpénQez-OrQéﬁez www.fib-international.org
Sustainability in the fib Model Code 22



MC2020. Specific aspects of Sustainability ﬁb

EB=FIP

14. Concretes
14.5 Environmental performance of concrete

The evaluation of the environmental impact of a concrete structure is highly
complex and comprises a great bandwidth of aspects reaching from emissions and
resources consumption resulting from the production of the concrete and other
building materials, the impact resulting from the building process itself, impacts
resulting from the use of the structure (such as heating, cooling etc.) as well as
impacts from the demolition of the structure.

Concrete, however, by definition, cannot be sustainable or non-sustainable in itself.
It is rather in the responsibility of the designer to use the given material properties in
the most sustainable manner during design, execution, and in-service operation of
the structure throughout its entire life cycle.

December 2024 David Fernandez-Ordoiiez www.fib-international.org
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26. Conceptual design
26.1.2 Consideration of sustainability

Sustainability is a holistic concept that involves many aspects that must be
satisfied simultaneously and in a balanced way.

At the stage of conceptual design of new structures and interventions in existing
structures the evaluation of sustainable performance shall be considered from the
perspective of all three pillars of sustainability.

It is essential to consider changes and development of sustainable performance
within the entire life of a structure.

December 2024 David Fernandez-Ordoériez
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27. Approach to design
27.2 Consideration of sustainability

Sustainable development is an overarching objective of Model Code 2020 which
is defined through three interdependent and mutually reinforcing pillars: namely
the objectives and performance requirements established under the pillars of
social responsibility, environmental quality and economic efficiency.

Figure 27.2-1 presents illustrative process steps for sustainable design, which
are applicable to both general and structural design activities. Appropriately safe
and reliable structural performance is a fundamental requirement for the
satisfactory societal performance of a concrete structure.

December 2024 David. FerpénQez-OrQéﬁez www.fib-international.org
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MC2020. Specific aspects of Sustainability

27. Approach to design

Goal:
Selection of general &
structural design /
assessment parameters

Sustainable Design —
Illustrative process steps

Develop candidate schemes /
scenarios

Social aspects

ts

The ‘three pillars® performance
requirements

Environmental aspects Life-cycle management

philosophy and tactics

Iterative
process

requiremen

Performance

Conceptual design & execution /

Economic aspects assessment

Evaluate / verification against
LCM scenarios

Select ‘best’ candidate
schemes / scenarios

. Verification (social) structural performance
Sustainable ( D P

decision making:
Establish the most suitable scenario
/ candidate scheme for detailed
design development & execution /
implementation

Verification of other social performances

Verification environmental performance

Verification economic performance

December 2024 David Fernandez-Ordéiiez
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31. Evaluation of other aspects of social performance
31.1 Introduction
31.2 Health and quality of the built environment
31.3 Safety and security
31.4 Aesthetics and cultural heritage
31.5 Impact on local community

December 2024 David Fernandez-Ordoériez
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32. Evaluation of environmental performance

32.1 General

32.2 Objectives of evaluation of environmental performance

32.3 Principles of environmental impact evaluation

32.4 Life cycle assessment . _

32.5 Environmental Product Declaration d“ d Ug “m“’
32.6 EIA — Environmental Impact Assessment -

Instalation
process

Manufacture to building ment Waste processing
site urbishment Disposal

From cradle to gate
| From cradle to grave >

| From cradle to cradle

NS

Figure 32.3-2: Different concepts of LCA of concrete structures.

December 2024 David Fernandez-Ordoriez www.fib-international.org
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33. Evaluation of economic performance
33.1 Introduction
33.2 Cost categories

33.3 Methodology of LCCA Cr(®) = Co@) + ENP Crn(PIS() +Cob(t) (3322)
where:
Co Design and construction costs (monetary unit);
Con Cost of the n* preventive maintenance (monetary unit);
Cp End-of-service-life costs —Decommissioning costs-(monetary
unit);
6(t) Discounting function;
Ly time at which the zn-th intervention occurs;
N(tp) the total number of interventions within time frame tp;
tp end of service life of the system;
P vector parameter of system properties.
December 2024 David Fernandez-Ordofiez
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MC2020. Specific aspects of Sustainability ﬁb

cEB-=FIP

34. Sustainability decision making
33.1 Introduction
33.2 Evaluation ment Soatony

Technical quality
Functional quality

December 2024 David. FerpénQez-OrQéﬁez www.fib-international.org
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MC2020. Specific aspects of Sustainability ﬁ b
34. Sustainability decision making |
33.1 Introduction

Each one of the pillars measures a different aspect of sustainability and the
criteria and indicators that compose these pillars are generally not
combinable. Therefore it is not possible to combine them in a direct way.

Administrations normally have economic limitations but also value specific
aspects or ambitions of the project. Normally they will give more preference
to solutions that add more value to their requirements if they are in the
economic range that is affordable to them. Administrations can be restricted
by economic limitations but these should value other requirements and
ambitions of the project by properly considering the other pillars.

December 2024 David. FerpénQez-OrQéﬁez www.fib-international.org
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MC2020. Specific aspects of Sustainability ﬁb

EB=FIP

34. Sustainability decision making

33.2 Evaluation

There are several available approaches oriented to assess sustainability by
combining the three pillars. Some of these tools might dismiss the explicit
consideration of the ISO regulations for the evaluation of the performance
according to the three pillars.

Should the pillars be combined to derive a global sustainability that permits
to make decisions, a transparent and consistent procedure has to be
followed to establish objective performance for each of the three pillars and
the combination of them.

December 2024 David. FerpénQez-OrQéﬁez www.fib-international.org
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Sustainability-related Task Groups in ﬁ
the fib

SPECIAL ACTIVITY GROUP SUSTAINABILITY
TG.SAG.1 Data bases
TG.SAG.2 Low carbon concrete structures and best practices

COMMISSION 7 SUSTAINABILITY
TG 7.1 Sustainable concrete- general framework
TG 7.3 Concrete with recycled materials
TG 7.5 Environmental product declarations
TG 7.6 Resilient structures
TG 7.7 Sustainable concrete masonry components and structures
TG 7.8 Waste materials and industrial by products for high performance reinforced concrete
structures

OTHER GROUPS RELATED TO SUSTAINABILITY
TG 1.5 Structural sustainability
TG 4.8 Low-carbon concrete structures
TG 6.3 Sustainability of precast structures

b

3=FIP
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Special Activity Group (SAG). Sustainability ﬁb
Objective 1: fib Database (TG.SAG.1, Costantino Menna) ~

= Existing database at national or regional level: state-of-the-art
and availability

= Main properties/needs of the fib Database (sql, no-sql,
regional, LCA phases, time representativeness...)

= Source data (manufacturers, associations, literature, ...)

= Tools to use the database (online platform, report, specific Bill
of Quantity software, BIM, ...)

December 2024 David. FerpénQez-OrQéﬁez www.fib-international.org
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Special Activity Group (SAG). Sustainability ﬁb
Objective 2: fib methodology (TG.SAG.1, Costantino Menna)

Existing methodologies and standards: PCR, ISO, ...

Main properties/needs of the fib methodology (regional, LCA
phases, boundary system, inventory data, Impact categories...)

Level of application (structural sytems, structural typologies,
technological boundaries)

Tools to use the methodology (online platform, report, specific
Bill of Quantity software, BIM, ...)

Methodology certification/standardization (EPD, Model code...)
Examples and case studies

December 2024 David Fernandez-Ordoériez
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Special Activity Group (SAG). Sustainability b

CEB-FIP
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Special Activity Group (SAG). Sustainability

Platform Structure

Procurement Conservation
PT system Safety Equipment Dismantiement
Re-bar Durability, etc Construction method Multi life cycle, reuse
FRP = — )

Precast

E} Builders

Iﬂ*!ﬂi

CEB=-FIP

>~ fib members

|* Certification by third party I

fib’s Platform of CO, Inventory Data
for concrete structures

st hnnn

tructural ngineer

Collaboration with existing databases and calculators

| steel Crane i
" | Cement EQUIplI!El it Concrete pump Facllity
: Slag Transportation Maker

And others

‘ Collaboration with existing data bases and EPDs

Lighting
Air conditioning
Bridge accessory

December 2024 David Fernandez-Ordoériez
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2EB-=FIP

Special Activity Group (SAG). Sustainability ﬁb

Objective 3.1: Low carbon concrete structures and best
practices (TG.SAG.2, Agnieszka Bigaj):

= |dentifying range of material, structural and technological
innovation to enhance sustainability of concrete structures

o innovations at material level, structural design level, construction level,
maintenance and interventions level, dismantlement and circular use:
¢ addressed in ongoing fib activities
+ not yet addressed in ongoing fib activities

= |dentifying best practices for different innovative solutions,
for various structures, market conditions and geographical
areas

December 2024 David. FerpénQez-OrQéﬁez www.fib-international.org
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Special Activity Group (SAG). Sustainability b

CEB=-FIP

Objective 3.2: Low carbon concrete structures and best
practices (TG.SAG.2, Agnieszka Bigaj):

* Formulating consistent basis for performance-based design
of sustainable structures in a life cycle perspective suitable
for enhancing the sustainability of concrete structures:

o consistent safety philosophy for structural design innovative solutions
(reliability requirements and uncertainties treatment in verification of
structural performance)

o principles of equivalent performance approach for structural design
with innovative (material) solutions

o framework for performance evaluation based on material and structural
testing of innovative solutions

December 2024 David. FerpénQez-OrQéﬁez www.fib-international.org
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Special Activity Group (SAG). Sustainability ﬁb

Objective 3.3: Low carbon concrete structures and best
practices (TG.SAG.2, Agnieszka Bigaj):

» |dentifying methodologies for decision-making process
towards sustainable structural solutions for design,
execution and life cycle management including
interventions, optimized in terms of environmental impact,
economic and social performance, and satisfying structural and
functional performance requirements:

o optimization objectives
o effective optimization strategies and procedures

December 2024 David. FerpénQez-OrQéﬁez www.fib-international.org
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Globe Consensus

THE JOINT COMMITTEE ON THE GLOBE CONSENSUS

Education and
training

Global body
of knowledge

Regional
workshops

High level
policy advice

Standards
and codes

Best
practices

GLOBE Consensus

Liaison Committee

o 4 s A TAY &

Industry, researchers, educators, committees, working parties, model codes,
conferences - with 5000+ members representing more than 150 nation states

b

CEB=-FIP

http://globe-consensus.com

Chair of the Globe:
David Ruggiero EPFL
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Globe Consensus ﬁb

-FIP

Benchmarking of Resource Use and Embodied CO, in Buildings

The objective is to set the foundation for global benchmarks on the carbon footprint of
buildings, based on a joint methodology for assessing and reporting embodied impacts
in an attempt to generate globally harmonized yet location-specific benchmarks.
Measuring and benchmarking is a key strategy to reduce the resource use and CO2
footprints of the global building stock. A global standard will allow to compare and learn
from the wide variety global design and construction practices, fostering research and
innovation which are crucial to our common climate ambitions.

December 2024 David Fernandez-Ordéiiez
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fib Roadmap

(%) A

: Use Stage (B) | § ;
~—100 r ---------------
32
= - End of Life (C) & New Cycle (D)
) : ; : '
= §
o [ Net zEro |
Y : : : ! : >
2020 2025 2030 2035 2040 2050 Year
(50%)
* ; a and B might vary depending on the type of structure and the country.
Figure 1. Timeframe for carbon neutrality by 2050.
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TG 6.3 Sustainability of structures with precast elements
Conveners: De la Fuente, Josa, Fernandez-Ordofiez (Spain)

v

PCL PCI

CEB-FIP FPros/Prstmacd CEB-FIP Pras/Prared

Sustainability of precast structures
Contents

Scope
Introduction

Current guidelines and sta

MCEs of pr( X

5 for precast structures

ana recomme ations
Annex

References and bibliography

Sustainability of precast structures

n for Structural Concrete

ale du béton State-oi-the-art report

CEB=-FIP
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Sustainability in Housing: EPD

onmental Declaration ISO/DIS 14025 Type III

EPD

MNmringslivets Stifielse for Miljade klara sjoner
NEPD nr. 11N

Godkent av St flelse ns Verifikasjons komité
Gyldig til 31. 122005

By

Deklarasjonen er utarbeidet av
Stiftelsen Ostfoldforskning

CONTIGA
Miljsdekke

Miljedekke er produsert av:

Contiga A5

Kaneakiperson: Jarn Injar

Telefom: 69 24 46 00

E-mail: jominjard contiga. no

Organisasjons mimimer: Mo 917 507 837
EMAS/IS0-1400] reg No.: -

Produktspesifikasjon:

Bakgrunns informasjon:

Andel Dhara quali M.
r:-mmt il {k;::: Srudien omyarrer hele lvsigper.
1] Sl Funksjonell enher; 1m® hullde kkelement HD265,
Sand J6.5 |Stedspesifikke dam | 1903 m baseripd clement |2 m med  spenntan.
— Arstall for studien: 2000
Pukk 1.5 | Stedsspesifikke data 45,6 Daragrunniag: Rivaredata fre 199501
Miljgpukk 204 | Stedsspesifikke data Bl,l Antart fe\'ﬂid'l 100 Ar
Sement 125 | Stedsspesifikhe data 494 Proa‘r&.s;bnss;‘eef: Conti ga A 5, Mass
SudiB e, 1. [ uder bug-ff L Amrart markedsomrdde: BsilandsomrideL
Vann LB T0
Slamvann 3.9 |Fra e gen produksjon 154
Armering 1.3 | Generelle data 52
Total 30,6

Leverandgrers

Annen bedriftsspesifikk
j informasjon

Contiga AS er leverandsr av stil- og betongeleme nier.

miljgstyringssystem

= Contiga har for tiden ingen krav til lever anddrer om

CEB=-FIP
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Sustainability certification tools for buildings :

« BREEAM (UK)
 CASBEE (Japan)

* GBTool (International)

* Green Globes TM (Canada)
 LEED (USA)

 Verde (Spain)

December 2024 David Fernandez-Ordéiiez
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Sustainability certification tools for buildings :
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Sustainability certification tools for buildings : b

CEB=-FIP

Comparison of parameters between several sustainability tools

‘ .10%

6000% 1 [
5000% - LEED
40,00% -~
2000% 1 |
10,00% 1
0% | LEED BREEAM

Environment AN ) T

Economic
ERDE w
|
Others
VERDE
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Opportunities for prefabrication

Environmentally
friendly production

New design approach : adaptability

- large spans for interior flexibility

- maximum work in the factory — also for
technical equipment

Minimum cement
Thermal mass
Demountability and
possible reuse

% i H e
o’ h
High strength
concrete

Slender components

CEB=-FIP
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b

Multi-Criteria Method. General definition: ] }1

MIVES is a multi-criteria decision-making method capable of defining
specialized and holistic sustainability assessment models to obtain
global sustainability indexes.

The method combines:

a) a specific holistic discriminatory tree of requirements;

b) the assignation of weights for each requirement, criteria and
indicator;

c) the value function concept to obtain particular and global indexes
and

d) seminars with experts using Analytic Hierarchy Process (AHP) to
define the aforementioned parts.
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Multi-Criteria Method. Requirement tree:

CEB=-FIP

Sub-criteria level Sub-criteria level Indicators lavel
(a) 5 ()

- :
I
i=N Indicator 1.1.1 !
V(P) = Z a-Bi-vi Vi(Pi.x) :
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fib TG6.3. Proposed Tree, Criteria and Indicators:

C, Health and Safety
(Acy = 63%)

5 Risks. Construction (A,,=23%)

, Risks. Service life (4, = 55%)

Value
Requirement Criteria Indicator Units Funclion
C, Total Costs (A, = 42%) ||, Direct and indirect costs (,, = 100%) €
C, Quality (A, = 19%) I, Non quality costs (4, = 100%) Attrib. DS
R, Economic C, Dismantling (A_,= 9%) |1, Dismantling costs (A,= 100%)
p— o,
(s = 35%) I, Service costs (A,,= 61%) € DS
(:4 Service l.lfe (A’Cd = 300/0) l; Resilience (A-|5 - 390/0) IS
I, Cement (A, = 22%)
I, Aggregates (A, = 21%)
Iy Steel (/\w = 21%) Ton DS
C, Consumption (A= 44%) I, Water (A, = 12%)
., Plastics and others (4,,,= 10%)
R, E}rcvironmental l,, Reused materials (4,,,= 14%) 1S
- 0,
( = 38%) IIz C02 emissions ()."2 = 62%) TnCO -eq
i T A
Cs Emissions (A'Cﬁ- 32%) IIJ Total waste ()11;= 38%) Ton
I,, Materials (4, = 37%)
C, Energy (A_=24%) |1, Construction (A, .= 26%) MWh
I, Service (4, .= 37%)
l,, Comfort (A, = 52%) Attrib.
1., Noise pollution (4, , =15%) Db. s
' C, Third parties (4., = 37%) I, Particles pollution (4, = 20%) Ton
R, Social 1, Traffic disturbances (A, = 13%)
(A, = 26%) == - -
R l,, Risks. Production (A, = 23%)
l Attrib.
2
I2
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fib TG6.3. Proposed Tree, Comparison with other tools:

In terms of comparison with other sustainability or certification tools for buildings,
this table gathers the weights’ distribution proposed in these alternative sustainability
assessment aporoaches.

fib

TG 6.3 | VEED | BREAM | VERDE | DGNB | LEnSE | SBT0oICZ | Aim | CViR | ARimia | ARimax
Economic (Ri) 35% | 26% 16% 21% 33% 19% 15% 24% | 34% | 15% | 35%
Environmental (R2) | 38% | 46% 55% 53% 33% | 44% 50% 46% | 17% | 33% | 55%
Social (R3) 26% | 23% 20% 26% 33% | 37% 35% 29% | 22% | 20% | 37%
Others (R«) 0% 5% 10% 0% 0% 0% 0% 2% | - 0% | 10%

The data gathered reflect that the average value of the economic requirement weight is

Table 4. Weights’ distributions for various sustainability/certification tools for buildings

reduced to 24% respect to the 35% agreed in the fib TG 6.3 whilst the environmental
requirement weight increases up to 46% in contrast the 38% assumed in the fib

committee. Finally, average values between 25%-30% for the social requirement
weight seems to be well-accepted.
It 1s important to note that the environmental sensitivity is high independently of the

assessment method since values ranging from 33% to 55%, with variation coefficient
17%, have been found.

b
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fib TG6.3. Second document: b
Application to a precast concrete building LY

Case study

. Seismic columns (0.7m x 0.7m
Seismic beams (0.4m x 0.7m) Seis(mic wall (0.3:n X 6.0m)

g

/ Cast on site
e 3 | : '
| — { ; - : i J . = )
. 801'1‘1 : _— | ' |3.81‘P a 1
! Precast

- —
=
8

Seismic Wall system

8.0m_ i U <
32.0m 8.0m__ —~6.0m -~
8.0m -~ 6.0m
N 6.0m 18.0m
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fib TG6.3. Second document:

Application to a precast concrete building

Model developed: decision-making tree

b

CEB=-FIP

Requirement Criteria Indicators
I1. Direct 61%
1. Cost . 12. Indirect 6%
R1. Economic 36% 3. Rehabilitation 11%
[4. Dismantling 21%
C2. Time 39% I5. Production & Assembly
C3. Emissions 55%  16. Emissions of CO2-eq
R2. Environmental 39% C4. Energy 19% 17. Energy consumption
CS. Materials 26% 18. Index of Efficiency
C6. Safety 60% 19. Index of Risk
R3. Social 25% (7. Third parties' i I10. Social Benefits 55%
affectations I11. Disturbances in construction 45%
December 2024 David Fernéndez-Ordofiez
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fib TG6.3. Second document:

Application to a precast concrete building

Model developed: weights

}-CEB-FH’

60
Requirement
Participatory 50
approach
R1. Economic 36% 40
k& M R1. Ec.
30 B R2.Env.
E R3. Soc.
R2. Environmental 39% 20
10
R3. Social 25%
0
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fib TG6.3. Second document:

Application to a precast concrete building

Model developed: weights

Participatory approach

&k~

80

Requirement Criteria o -
. C1. Cost 61% 40
R1. Economic 36%
30
20
C2. Time 39% 10
C3. Emissions 55% 9
R2. Environmental 39% C4. Energy 19%
C5. Materials 26%
C6. Safety 60%
R3. Social 25% C7. Third parties' .
. 40%
affectations
December 2024 David Fernandez-Ordoriez

Sustainability in the fib Model Code

80

70

60

50

40

30

20

10

b

CEB=-FIP

— 80
70

) ?
50

O C3.
H C1. Costs 0 Emisions
O 2. Time [ C4. Energy
30

20

J -‘V [J C4. Safety

X C5. 3rd
= Party

www.fib-international.org



fib TG6.3. Second document:
Application to a precast concrete building

Model developed: indicators

Direct costs

Indirect costs

Rehabilitation costs

CEB=-FIP

Production and assembly

Dismantling costs time
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fib TG6.3. Second document:
Application to a precast concrete building

Model developed: indicators

ECONOMIC

b
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I1. Direct 12. Indirect 13. Rehabilitation
1.00 1.00 1.00 08
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fib TG6.3. Second document:
Application to a precast concrete building

Model developed: indicators

Equivalent CO, emissions

Energy consumption
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fib TG6.3. Second document:

Application to a precast concrete building
Model developed: indicators

6. Emissions of CO2-eq

7. Energy consumption

CEB=-FIP

I8. Index of Efficiency

Value function @ PRESSS @ Castin situ Value function @ PRESSS @ Castin situ Value function @ PRESSS @ Castin situ
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fib TG6.3. Second document:
Application to a precast concrete building

CEB-FIP
Safety Social benefits Disturbances in construction
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fib TG6.3. Second document:

Application to a precast concrete building
Model developed: indicators

19. Index of Risk

Value function

® PRESSS @ Castinsitu

SOCIAL

110. Social Benefits

Value function @ @® PRESSS @ Castinsitu
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Conclusions:

¢ In this case study, the results obtained showed that the prefabricated solution was more
sustainable than the on-site one.
“ From an economic point of view, although the traditional solution has lower overall costs, the
prefabricated solution is characterized by faster construction and repair times.

¢ Regarding aspects, results showed the convenience of precast concrete
especially from the point of view of the efficiency of materials that can be more easily recycled
or reused.

¢ From a point of view, the precast solution proved to be far superior to the one cast in

place due to the lower exposure to the risks and disturbances caused in the construction phase.

December 2024 David Fernandez-Ordéiiez

www.fib-international.org
Sustainability in the fib Model Code



International Federation for Structural Concrete b
Fédération internationale du béton CEB-FIP

Thank you!

David Fernandez-Ordoéiez
fib Secretary General

info@fib-international.org  www.fib-international.org +41 21 693 27 47 Lausanne, Switzerland




