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fib COM6
PREFABRICATION

fib/CNI International Seminar on
Precast Concrete in Seismic Regions
and International Perspectives
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International Federation for (‘FB]
e Vi
Structural Concrete :

— created in 1998 by merger of :

* CEB, the Euro-International “_,'_I = 1 al . Coe=rin
Committee for Concrete o=
(Comité Euro-international du
Béton, founded 1953);

* FIP, the International Federation for
Pre-stressing

— (Fed%ratuan Internationaledela

Precontram’ee feﬂn ded 1952)
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* To develop at international level the study of scientific and
practical matters in order to advance the technical,
economic, aesthetic and environmental performance of
concrete construction by :

— stimulation of research and synthesis of findings;

— transfer into design and construction practice;

— dissemination by publications, congresses, courses, etc.;

— production of recommendations, guidance documents, etc.;
= informing of members through relevant publications;
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* General Assembly — Techmca.c;ouncu\

 Technical Council p,esil;ium ull Secretariat I

* Presidium (President) [ f = -

 Secrtari PRy =

e Commissions, . -
Task Groups,

Special Activity Groups
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[ //COM 6 - PREFABRICATION Commissions

 COM1 Concrete structures

e COM2 Analysis and design

* COMS3 Existing Concrete Structures

« COM4 Concrete and concrete technology
e COM5 Reinforcements

 COM©G6 Prefabrication

c COM7 Sustainability

 COMS8 Durability

 COM9 Dissemination of knowledge
 COM10 Modelcodes
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* Website www.fib-international.org
* Facebook

* Twitter
* LinkedlIn
* Pinterest
* YouTube
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A .
(_//COM 6 - PREFABRICATION Overview

* Approximately 60 delegates (ltaly 6)

— Balanced composition (academics, designers, producers,
suppliers, contractors)

— Representing 25 countries
* Approximately 150 experts (Italy 13) active in task groups

— Representing 32 countries
* |taly is an important partner
= Prof ‘M. Menegotto - Past Chalrman
—A Ronchetti Secretary
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bulletin 6
bullei
bulletTmk
bulleig

Precast concrete
bridges

Precast concrete in
mixed construction

Special design
considerations for
precast prestressed
hollow core floors

Environmental issues
in prefabrication

guide to good practice
state-of-art report
state-of-art report
state-of-art report
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v COMPREFABRICATION Publications

bulletin 37

| éC:r‘
bulletin 41
bulletin 43
bulletin 60
:
=

Prefabrication for
affordable housing

Treatment of
imperfections in precast
structural elements

Structural connections
for precast concrete
buildings
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Precast concrete g
railway track systems e
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bulletin 63
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Design of precast
concrete structures
against accidental
actions

<
~
-
-
Q
=
m

manual - textbook

fib COM6

Publications

Planning and design
handbook on precast
building structures

Precast-concrete buildings
in seismic areas

State-of-the-art report

fib®

Precast insulated
sandwich panels

Statesof-tha«art repore




fib COM6
—J/c5M 6- PREFABRICATION Publications

v am

PCL

CEB-FIp Prav/ ;)

CEB-FIP e

fib¥&

Sustainability of precast structures Precast concrete bridge Conceptual Design of Precast Precast Concrete in Tall Buildings
continuity over piers Concrete Bridge Superstructures

State-of-the-art report Technical report State-of-the-art Report

Technical report
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Joint work since 2008
Initially two separate meetings were held
— fib COM 6 - plenary
— fib COM6/PCI

Today 1 integrated plenary meeting

On task group level :
— PCI member attend fib TG’s
— fib COM6 members attend PCl-committees

vam

PCI
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study of terms

terminolog

[tur-muh-nol-uh-jee]

noun, plural ‘terminologies’
1. the system of terms belonging or peculiar to a

science, art, or specialized subject; nomenclature.

2. the science of terms, as in particular sciences or
arts.

ord Origin and History for ‘terminology’

~ by C.G. Schiitz of Jena, from V.  eva)
Lvord, expression' (see ters  »”
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New designh recommendations

for precast prestressed hollow core floors
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[ }/COM 6 - PREFABRICATION Prestressed Hollow Core floors

e 1988 Precast prestressed hollow core floors
(Thomas Telfort)

e 2000 Special design recommendations for precast
prestressed hollow core floors

e 2022 New design recommendations

|
L EE) Recommendations
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i Precast
' prestressed
hollow core
floors
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Special design
considerations for
precast prestressed
hollow core floors
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I b New recommendations
(J/cots - rerasRicTiON Chapter 1: introduction

* Why this update

— 25 000 000 m?y annual production
* 40-60 % EU precast flooring

— Evolutions over last decades
* |Introduction of Eurocodes
e |ntroduction CEN Product standard EN 1168
* Experiences by commission members

* |nternational studies
— Holcotors
— Holcofire
~_____* International publications
~ = PCl, manualfor the design of Hollow Core Slabs
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I [0 New recommendations
(J/cowe-prerasRicATION Chapter 1: introduction

* Why this update

— Relevant information
 Partially covered in bulletin 6
e Actual state of the art in this document

* Scope
— Prestressed hollow core slabs/floors
— Depth £ 500 mm
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New recommendations
W COMPREFABRICATION New or improved topiCS

— Extruded + slipform products — Openings
— Transfer of prestressing

— Calculation of shear and anchorage capacity
— Shear and bending interaction

— Building physics
— Environmental issues

— Shear and torsion interaction — Testing

— Protruding strands

— Camber design and deflection e — 4 5 %
— Composite action EE’ " g:gﬂ HOLLOW CORE SLABS
— Restrained composite supports » | B

— Non-rigid supports a | Sy

— Horizontal actions :
— Dynamic actions and vibrations ton N . )
— Shear resistance at fire TOTAL MATERIAL SAVING

_ H C ﬂocrs *_"—J,n d ej;seismlcactlon —

B CEMENT

WATER

CEMENT
sl WATER
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Belgium

known for...




Welcome

to Belgium

11,5 million inhabitants
e Surface area : 30 688 km?

* Annual HC production

— Total: 5080 000 m?
[29]

[18]

— Reinforced: 2 274 000 m?
[13]




HC in Belgium

Market evolution

Evolution floors [m?] (BENOR)
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TG6.2 Quality control

for precast concrete

[FRANK/FERNANDEZ]
State-of-art report
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Quality control

PRECAST

Building components
(other than masonry)

Railways, roads and
landscaping

Sewers, drains and
separators

Masonry

CONCRETE
STEEL

Obvious?

CONSTITUENTS FOR
CONCRETE

e Cement

Mixing water
Aggregates

Fly ash

Silica fume

Slag

Lightweight aggregates
Admixtures

Fibres

AAC, GRC & other

e Autoclaved aerated concrete
(AAC) and prefabricated
reinforced components of
lightweight aggregate
concrete with open structure

e Glass-fibre reinforced
cement (GRC)

e Other

DESIGN

WORKS

RETROFITTING

BUILDING PHYSICS & FIRE

QUALITY, SUSTAINABILITY AND
SAFETY MANAGEMENT




Standards for Precast Concrete —
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This poster is a joint initiative by

u Building components (other than masonryh

Overview of standards relevant for precasters. For education purposes only
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FEBE

COMNSTITUENTS F

CONCRETE

= Cament

EM 1871 Camart - Part 1 Compastion, spacieatiang and contarmily criteria for commaen cemants
EM 187-2  Cemart - Par 2. Conformiy evelualion
EMA421E  Camart - Conpasilian, specilicalions and conformily cilerda far very kav heal spacial

CEmEnts

EM 14547 Calsum aluminate comars, Compasitian, specifications and conforminy crbarz

EM 15743 Supemufaled cemant - Compasitian spacifications and conformity witena

EM 4131 Masonry cament - Part 1. Specifications

EM 19641 iMsthois of bafing ceman! - Par! 1) Dederriinalitn of straripth

EM 862 Methods af fmsfing ceoent - Pard 20 Chamical amalysts of oot

EM 1962 Methods af sting cement - Fard 2 Datermnanso of sefing imas and sourdness

EM 106-5  Msthods of dsshing cemsent - Fan & Pozzalamicty fest for pozzoienie canmant

(P PROBETON

EM 98-8 Mathods of testing cement - Part 6 Dedemananon of fnensss
EM 196-7 Methnds af esfing cernend - Par 7> Methods of fahing sad presening sampies of cemeal
EM 1968 Meihods af kesiing ceenen! - Pand 8: Weal of fydrabion - Sokabon method

EM 1964 Methods of Ssnmg cement - Fant & Hear of hyamanon — Sami-acfahatic method

EM 19610 Methods of teshing cement -

Pt 10 - Datsrminancn of e watse-sokitis chrmium (1 contant of cameant
EM 413-2 MEEoTy caimant - Fan E Tash marhacs

m Mixing waler

EM 1008 Miing waler for concrebe = Specfcation far sampling. tesling and assessng

tha suitatilty of water, incding waler racooemed from processas in the cancale
incustry. a5 mixing waker far conorsta

® Aggregates

EMAZEZ0  Aggreganes for Concals

EM 9321 Tesls fov perara) prapeies of aporegsias - Pan! 1 Melfods far samplng
EM G322 Tesls for perers) propeies of agpeegaies - Farl 20 Methods foe reducing laborsdary samples

EM 9323 Tosts for ganaral arpanties of ANIRImEs -
Pt 3 Pocedima end fErminolagy for smoiisd pelrngrantie descnancn

EM 13363  Common rules for pracest concreta products
EM 1162 Prezasl conerele pradusls - Halow care slabs
EM 12737  Precast concrate pracucts - Flaor slats far ivesiock
EN 12704  Frazast cancrate pracuicts - Faurdshon ples
EM 12838  Frecasl concrale progducts - Elements for fences
EM 12841  Piecasl conciele praducls - Masls and poles
EM 13224  Pmecast concrele praduects - Ribbed floor ekimeants
EM 13225  Prazast concrale praducts - Linear struchasl alemanks
EMN 13683  Prazast concrate prafducts - Spacial maf alamanes
EM 13747  Frecast concrate products - Floor pletas for foor systems
EMN 13978-1 Pressl concrele groduects - Precas| conceete garages -
Farl 1. Requinemants Tor rainfonced garsges monelitlic o congigting af sirgle sestions wilh roon dinensisns
EMN 14843  Presasl concrele praducts - Stais
EM 14844  Prazast concraie praducts - Bea cubans
EM 145011 Precast concrate produsts - Foundation elements
EM 14392  Frecast concrate procucts - Well slemantz
EM 150371 Precasl concrele praducts - Beam-and-block Toar syslems - Part 1. Beams
EM 150372 Precasl concrale praduets - Beam-ard-block Moar systems - Part 2: Conerele blacks
EM 15037-3 Prazast concrate praducs - Beam-and-nlack floar systames - Part 3; Glay biocks
EMN 180374 Precast concrate praducis - Beam-and-okck flpar systams - Part 4; Expanded palestyrens blacks
EM 15037-5 Fracast concrale products - Beam-and-okack fioor sysiams - Part 5; Lightweight biocks for simalka fommwaric
EM 15050  Frecast concrabe pracucts - Bridgs el -]
EM 162808  Frecasl concrale praducts - Relsining wall elemenls
EM 1857 Chimneys - Componenis - Cancrale flue ners
EM 1858 Chimneys - Componenits - Concrate flue blacks
EM 12446  Chimneys - Componenis - Concrate cutar wal alemants
EM 4890 Cancrete mofing liles and Tilings for ool covering and wall dadding - Product spedifications
EM 482 Fibre-cement slates and fitings - Produc specification and iest methods
EM 491 Conerate mofing tes and mngs for mof cowanmg and wal cladding - Test manans
EN 14437 Detarminatan af the uptf msistance of nstalied elay or cancrsme Mas for mafing - Aeef syshem fest mathad

EM 9325 Tests for ganars) gmpamies of aparegsias - Fart & Comman aquamant ama caibrsnion

n Rallways, roads and landscaping

EN 13230-1
EN 13230-2

Raiwazy applications - Track - Cancrabe skeepers and bearers - Part 1: Gereral equirements
Raiwiy appicatians - Track - Cancrate skeepars and bearers - Part 2: Prestressed marakbleck sleepers

EM 232-8 Teagls for panara) praparias of Spomgess -
Pt Dafintions of rapeansbity and regmcusbiny

EM AT44-1  Tewls fov chamical progeies of apgregastes - Pard 1 Chamical analpsiy
EM1744-3  Tests for chamical pmpenies af aggregedas -

EM 13230-3

Raiwsy apphcatans - Track - Concrate sleapars ard beanars - Fart 3 Twin-bleck rainforced sleepers

Part 3: Praparatian of ahuates by ieaching of apgregeas

EN 132304

Raiwey appications - Track - Concrate seapars and bearars - Part 4 F 1 bearars for switchas end crossings

EM1744-4  Tasds for chamical pmopenies af aggregedas -

EM 13230-5

Raiway appications - Track - Cancrabe skeepars and baarars - Pan 5. Spedal alamants

Pt 4 Dstarminsion of watar susesotbilty of Misrs for Alminaue miwes

EN 134812

Raiway applcations - Track - Perarmance requirements faf Tastaning syslems -
Farl 2: Faslering systems for conoets slespers

EM 7445 Tosts for charmics mperties of SQQregeas -
Pt 5: Desdérvririaalion of acid Sofabke cfionke sails
EHAT485 Ty fov cvemiced progeries of aggrrgates - Bard B Delsrmimabn of the aience

EN 13471

Ragd restraint systems - Part 1: Termirakagy and genersl critara for tast mathads

of pecycied aggregate exliact oo [fe Il seting S of cament

EMN 1317-2

Raad rasiraint systams - Fart 2: Farormance Sassas, Impact iast accaptanca criters and test mathods
for safety Damers induding vehicle perapats

EM 17447 Tesds fov chamica prgedies of aggrgaies - Fad 7 Detarmivator of oss af igeiion
of Muricipa! Incineratar Botiam Ash Agggate MIEA Agoreaare)

EN 1317-3
EN 13174

EN 13175

Raad reslrainl yslems - Parl 3. Ferlarmance cassas, impacl lesl aocaplance cileda and et melhods lor crash cushions
Feaad resirainl syslems - Parl 4. Perlormance slasses, impacl besl accaplance criledz and lest melhods

For bermirals and arsbions of safaly baries

Raad resirant systems. - Parl §: Product requirements and svslualicn of sardarmity far vehicle restraint syst=ms

EM 17445 Temls for chamical pmpeties af agaregates - Far! B Scrng 165 o deferming medal
confen of Municipal Inciraratsr Bottorn Ash (MIBA)] Aggregares

EM 0334 Tesls for eomelicsl propenies of agpregaies -

EN 14388

Rasd traffic naisa recucing devices - Saecificshinns

Bt 1: Deferemmation of parbioe sire iisirbubion - Sieamg melfagd

Pretabrizated reinforced components of lightweiht apamegela congrete wilh open siuciune with slnuciural
or niorestructural eerforoemens

Pretabrizale] rainfarced companents of milodaved aerales] concrele

Oetarmiration of the dry densty of awoclaved sersad concmie

Oetarmingtion of the compressive strengh of sulocisyed aammed Coneets

Disfarmiaion af the drdng shnkegs of aufosaverd asrsfed concrale

Osfarmiztion of the band behaviour belwesn reinforcing hars and asfociaved asraled concreds by (e Pusf-Ow” et
Tiewd metfioas for verifoadion of cormasion profecion of rerBroament 7 aulsclaved’ saraled concisis

ang Nphteeigia aggregele concrele with sper siuchume

Optarmination of the dimensians of prefabncaten mimed companants mads of aumciavan asmmed concials

o ightwanaht agaregets concrets Wit apan st

Ostarmingtion of the dry danaty af ghhaight sparagals cancrane with coan srcirs

Ogfarminztion of Resaral strength of solocieved ssraled conoels

Oetarmialion of sfalic moaiue of alasicily under compvession of sulsolsved seraled convels

o itk il agarecgele consrele wilfe opan steclie

Ogtarmingiion of mosiie cantant of awociawed sersiad cancrate

Oetarmunation of compressive siength of Mphtwepht aggregare cancrsta with ooen sichye

Dstarmuation of creen sfrais andar camprassian of antoslavad aerated concme

o igitwalghit Sparagata conerats with apan stactim

Pertonmnance feal for prefabncaed reinoreed componients of aultaleved asmied conerals

OF GPRARITT QORBgEt COVICRATE WiTh SOOI SLOCILRS LILkF BN 51Ess Inad

Oeferminmion of feroral stength of g ftseight sgoregats cooomsls vedlh open siruione

Oefereninzalion of sfaar srerglf of welded joinls of renfrcesment mais or cages for prefabocaled componends
rmadk of mteoimeed o coosrde or Sphtwegty aggrogale concrefe with por st

Opformination of shenl srmsses o unisaded misfeed companents madn of autoclaeed aemied conce
Ostarmunsiion of shasr sramgti f in-glana forces ar joils balvwesen orefEtnzaned components

OF BUIDCTE R BTANR CONGES OF AGNIWEIZI SO0TSRAlS CONCIBIE With CO8IT SruciLTS

Perfovnance feal for prefalnsaled ravifveed compoisnls made of sulsclsved paraled cononsia

o gt SpOTEEts CONETELS Will LN SAACHIIE Lndkr rBanatinsaly knuiuingl e [verieal camponants)
Oefarminmion of stvar stramatt e colafpiang fees of foinks doehvaren peedfabosated componmls macke

of suloclaved acraled concreds or Npblweigin apgrepale concmehe wilh open sociurs

Oefarmingion of shaar sramott hetwsan difzmet bpers of mofisper componants made

of utecizved asmmed concels or ighiveah! segregals concrale with span St

Ogtarmnation of the bend bafiaviour betwaen minforing stasl and awociaved serated concreta by the heam fasf -
Pt 1 Shard ferm hes!

Oefarmimalion of the bond behaviour belween einivoing el and awlocsved seraled cancrefe by the beam les( -
Pt 20 Lo bsrrn dast

Oieferminmion of the feeee -t ressfance of autockwed aemed concrafe

Oeferminmion of the mfuence of e comasiar polecion coatng ar the anchamge capacly of e fmosorse
ko baes in prefibasated eeirfarced companents of aoioskeed aemied concnee

Pracaaf cneraie Drodlicrs - Teal medhod for Qlass-Mve Rced cemsnt -
Pl 1. dagawing It conslslency of the malix “Sivmp tasl” mathad
FPracast conorate products - Tes meliod for glass-Rhve riifiovced cemend -
Pl 2 (ddeaving e fkve corfent in frash GRC, "Wesh ool fest”

Precast conorefe products - Test method for glass-flre einioced cement -
Part 3 fdeasuing e ke contenf of spraped GRC

Pracsst cancrsia proolichs - Test mathod for glass-fhm minforced cemernt -
Pt 4 - Msesnng banding strength. “Simoliied tanding tasr mathod
Pracest cancrsia proolichs - Test mathod for glass-Hhm minforced cemeit -



ﬁ Quality control
J/cots - reraBRicATION why this state-of-the-art report?

1. Quality (product conformity)
is one of the main advantages
of precast concrete

2. Sound quality control is a
prerequisite for the
introduction of precast
concrete in new markets.
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I b Quality control

[ }/cOM 6 - PREFABRICATION Content

Introduction

Quality Control System
Materials and accessories
Production

Transport and erection
Equipment

N v AW e

Quality Control Operations
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Quality control
Sources

Gathered information from:

Europe
USA
Japan
Brazil
Canada
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