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I fib COM6

(_//COM 6 - PREFABRICATION| History

* |nternational Federation for “‘FB]
s P
Structural Concrete N

— created in 1998 by merger of :
e CEB, the Euro-International “_::||‘|_| = ] ’ W i

Committee for Concrete —
(Comité Euro-international du
Béton, founded 1953);

* FIP, the International Federation for
Pre-stressing
(Fédération Internationale de Ia
Precontrainte, founded 1952};
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(]/COM 6- PREFABRICATION| Objectives

* 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

* Technical Council

* Presidium (President)
* Secretariat

e Commissions,
Task Groups,
Special Activity Groups

General Assembly

~

Technical Council

|

Presidium

Secretariat I

Commissions,
Task Groups

Special Activity
Groups
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« COM1
e« COM?2
e COMS3
« COM4
e COM5
e« COMG6
e« COM7
e« COM8
« COM©9
« COM10
c YMG
 Databases

fib

Commissions

Concrete structures

Analysis and design

Existing Concrete Structures
Concrete and concrete technology
Reinforcements

Prefabrication

Sustainability

Durability

Dissemination of knowledge
Modelcodes
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(/COM 6- PREFABRICATION More information...

* Website www.fib-international.org
* Facebook
* Twitter

* LinkedIn
* Pinterest
* YouTube
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I fib COM6

(_//COM 6 - PREFABRICATION| Overview

* Approximately 60 delegates (Italy 6)

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

— Representing 25 countries

e Approximately 150 experts (Italy 13) active in task groups
— Representing 32 countries
 |taly is an important partner

— Prof. M. Menegotto - Past Chairman
— A. Ronchetti - Secretary
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bulletin 6

Special design
considerations for
precast prestressed
hollow core floors

o
o
-
o
©
=
o
°
o
o
o
o
-
[
o
3
o

o~
N
o
N
s
(@)
i
~
(90)
o

o)

Publications

ﬁ[O fib COM6
(J/coins- PREFABRICATION

E@“
bulletin 19
g®

Precast concrete in
mixed construction
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bulletin 21
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Environmental issues
in prefabrication

bulletin 29
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Precast concrete
bridges
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[J/com s- PREFABRICATION Publications

bulletin 41

bulletin 37
bulletin 43
- K
bulletin 60

Prefabrication for
affordable housing

Treatment of
imperfections in precast
structural elements

Structural connections
for precast concrete
buildings

Precast concrete
railway track systems
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[ //COM 6 - PREFABRICATION Publications

bulletin 63
Bulletin 74

Precast-concrete buildings Precast insulated

in seismic areas sandwich panels

Planning and design
handbook on precast
building structures

Design of precast
concrete structures
against accidental
actions
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fib bulletin 74
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brﬁ brﬂ b
At Seret

Conceptual Design of Precast
Concrete Bridge Superstructures

Sustainability of precast structures Precast concrete bridge
continuity over piers

Precast Concrete in Tall Buildings

State-of-the-arl reporl Technical report Technical report State-of-the-art Report
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I fib COM6

(_//COM 6 - PREFABRICATION| and PCI

* Joint work since 2008

* |nitially 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

e Common publications
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ks fib COM6
(J/coins- PREFABRICATION Active Task Groups

* TG6.1 Prestressed hollow core floors
* TG6.2 Quality control for precast concrete
* TG6.3 Sustainability of structures with precast elements
* TG6.4 Precast concrete towers for wind power generators
* TG6.5 Precast concrete bridges
* TG6.6 Retrofitting of precast seismic structures
tall buildings

Terminology
* TG6.9 Precast parking structures
« WG Modelcode
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tudy of terms

" -
/terminolog
F [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. g
- - =

Word Origin and History for ‘terminology’
- — -
y |, from German Terminologie (1786° > -
by C.G. Schiitz of Jena, from NV  eva) — - [—_

*i-, expression” (see terr
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New desigh recommendations

for precast prestressed hollow core floors
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fib C6-TG 6.1

Prestressed Hollow Core floors

1988
2000

2022

Precast prestressed hollow core floors
(Thomas Telfort)

Special design recommendations for precast

prestressed hollow core floors
New design recommendations

it ‘ - -
I— (SR N—

| Precast

| prestressed

. hollow core
floors

Special design
considerations for
precast prestressed
hollow core floors



b New recommendations
(J/cow - reraRIcATION 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
Introduction CEN Product standard EN 1168
Experiences by commission members

International studies
— Holcotors
— Holcofire

International publications
— PCl, manual for the design of Hollow-Core Slabs
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[0 New recommendations
(J/cow - reraRIcATION 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
— Width £1200 mm
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New recommendations

Extruded + slipform products
Transfer of prestressing

Calculation of shear and anchorage capacity

Shear and bending interaction
Shear and torsion interaction
Protruding strands

Camber design and deflection
Composite action

Restrained composite supports
Non-rigid supports

Horizontal actions

Dynamic actions and vibrations
Shear resistance at fire

HC floors under seismic action

New or improved topics

Openings

Building physics
Environmental issues
Testing

TOTAL

SELF o

WEIGHT e 0
65 el GRAVEL

AND

55 TR HOLLOW CORE SLABS

CEMENT

. ; CEMENT
10 § R , - WATER
ton

TOTAL MATERIAL SAVING

WATER



Belgium

known for...



Welcome

to Belgium

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

* Annual HC production
— Total: 5 080 000 m?

[29]

[18]

— Reinforced: 2 274 000 m?
[13]
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TG6.2 Quality control

for precast concrete

[FRANK/FERNANDEZ]
State-of-art report




Quality control
(/oM 6.- PREFABRICATION Obvious?

PRECAST CONSTITUENTS FOR AAC, GRC & other
. CONCRETE e Autoclaved aerated concrete
Building components « Cement (AAC) and prefabricated
(other than masonry) ifeirr:forceﬂ components of
. : « Mixing water ightweight aggregate
Ra|Iways,. roads and \ 5 t concrete with open structure
landscaping sgregates * Glass-fibre reinforced
« Sewers, drains and * Fly ash cement (GRC)
separators e Silica fume e Other
* Masonry * Slag DESIGN
CONCRETE * Lightweight aggregates WORKS
STEEL e Admixtures RETROFITTING
o . Fibres BUILDING PHYSICS & FIRE
§ - _ QUALITY, SUSTAINABILITY AND
S * Pigments SAFETY MANAGEMENT

35



Standards for Precast Concrete —

Overview of standards relevant for precasters. For education purposes only

u Building components (other than masonry)

This poster is a joint initiative by

EN 13389  Common rulee 1or pracast concrets products

EN 1168 Precast concrete praducts - Holow oore slsbs

EN 12737 Procast concrato procucts - Floor slats for lastock

EN 12784 Fracast concrata prooucts - ples.
EN 12339 Precast concrele procucts - Elements for fences

EN 12843  Pracast concrele products - Masls a0 poles
EN 13224 Pmcast concrale praducts - Ribbed flcor elamants
EN13225 Procast concrata pracucts - Linaar structhursl alamants

EN 13693 Pmcast concrate prazucts - Spacal maf alamares

EN 13747 Procast concrate procucts - Flosr for fioar

EN 139781 Precasl concrele products - Precas] conomle garages -

Parl 1. Requienris for rainforced ganages mondiithic or consisting of singhe secions wilh reom dinensions
EN 14843
EN 14844

EN 14991

EN 14992

EN 150371 MMM Beam-and-bleck floar systems - Part 1. Beams
[EN 15037-2 Precast concrele products - Beam-snd-black Noor systems - Part 2. Concrele blacks
EN 150373 Pracast concrate products - Beam-and-block ficor systems - Part 3: Clay blocis

EN 15037-5 Pracast concrate products - Beam-and-diack ficor systams - Part 5: L biocks for simaia tome:

EN 150374 mmmmmw Par4: £ palystymne blocks
EN 15050 Precast concrete products - Bridpe demenls

EN 15258  Procast concrele products - Retsining vwall dements

EN 1857 I:Hrrr-p-otlm « Cancrate flue Inars

EN 1858 Conunmobhdu

EN4S0  Concrete rofing bles and fifings for roof oavering ard wall cardcing - Product specificstions
EN 492 Fibre fittngs - Product and iest methods

EN 491 cmmwuﬂwfmumww-aam Tas! mathads

EN 14437 of the upif of instaled clay or concrste has for mafing - Roof sysfom tast methad

. ys, roads and

EN 13230-1 Raiwary appicasions - Track - Concrele skeepers and bearers - Part 1: General equirements
EN 13230-2 Raiway wons - Track - Concrete sieepers and bearers - Par 2: manotlock sleepets

EN 13230-3 Raiway applcatons - Track bearars - Part 3: Twn-block reinforced
EN 132304 Raiwey applcatons - Track it
EN 13230-5 Raiwsy appications - Track - Concrele sieepers and besrers - Pan 5. Specal elements.
EN 13481-2 Raiway sppications - Track - Perlarmance requirements for fsstening systems -

Parl 2: Fasiening systems for conorele sleepers

sleepers
bearars - Part 4: Prostrassed beanrs far switchas and croesings

EN 13171 MMM Pmn«mmwumb—mm
impact

EN 1317-2

-Part 2:F cntara ard ket mathods
wﬂmmmm

EN13173 Road restrant systems - Prl 3. Performance ciasses, impsc tesl sooeptance cileis ard lest methods for rash cushions
EN 13174 Rosd restrainl systerns - Parl 4. Performance cisses, impact tesl scosptance crleris ard lest methods

for termirals and trsnstons of ssfely barers

Rozd restrant systens - Fart §: Product mqui and of cordarmity for vetick irt syssems

EN 13175

EN 14388 Road traffic noisa recucina devices - Soedifications

»
=

FEBE

(P PROBETON

= Cement ® Autoclave

EN 1971 Camart - Part 1: T ard y Criferia for cOmmMon cements

EN 1872  Cemert- mzcwumq.-«sm

EN 14216 Cement - Ci £ and confe riteria for very low besl special EN 12802
comonts

EN 14647  Caloum al Ca ition, hons and chtota

EN 15743 fated comant L i and conf oriteria

Wasoney cement - Pert 1: Specifications

Meihaods of tesfing cement - Pt 1. Datermination of strength
Motheds of festing coment - Pard 2: Chamical analysis of coment
Methads af testing cement - Part 3 Doterminansn &f safing imas and Sounaness EN931
Msthoos of comsnt - Par 5: 1852 for pOZZOBNYS camant

Msthods of testing cement - Part 6: Datermination of Mensss

Meihods of lesfing cement - Parl 7. Methods of faking and prepaning sampies of cement
Methads of lesfing cement - Parl 8. Heal of hydraban - Saluban method

Mathads of ts3ting cement - Fart §: Hoat of hydancn - Semi-adiabstic method

nuim (V1) contant of camant

EN 4131

EN 1961
EN 1962
EN 1963
EN 196-5
EN 196-6
EN 198.7
EN 1968

= Mixing water
ENA004  Mixing water for concrete - Specicatan far samplng, testig and assessng
tha suitabilty of water, inzluding waler recovamd frem procnssas in the concrate.
industry, as maing water for conaita

» Aggregates ENTT

EN 12620
EN 9324
EN932-2
EN932-3

Aogregates for concrete EN1750
Tesls fov general properiies of spgregsles - Pad 1 Iethods for sampling

Tests for general properies of aggregsies - Part 2. Methods fov reducing laborslony ssmpies
Tmhmmdam
Port 3: Ao Simoifiso,

Tm'woowd Cemes of ago ﬁr‘.’oc.. 0y ang =
mwmwmmwaom et

EN 932.5
EN932:6

EN 17444
EN 17443

Tests for chemica! prapeviies of aggregates - Pard 1: Chemvical svalys's
rmhrdwwmmwcf
wymwmuw
EN 17444 Tmﬂorcbambﬂpm f B00"Dgeias
Por 4 mmwm»m«vmmmm

EN 17445 Tosts for chamioal properties of agoregetes - e
Pt 5: Mvmmwmmm:mm —

EN17448  Tasts for chamical prypert « Parl £: D i the nfiuonce EepNey
am:wweabummwwmmdw

EN 17447 Tasts for chamical prog - f lass of ignihao
dwmmmwmﬂw} -

EN 17448 Tasts for chamical prpentios of aggrogatas - Part B: Sodvig tesf 1o datermine metal % SRS

content of Municipa! Ash (MIBA)

Mhmmdw-
of pardicle size i g

EN 9331 N11705
- Sieraig mathod =

rated concrate (AAC d prefabricated relnfor mponents of lightwelght aga

of conciste with open strucauns win structural
o nensiruciural renforoement
Prafabrizaled reinforced cornpanents of aulodiaved aeraled concrele

Ostarmvistion of ihe mm«ydm«mmfwmw

of the srongth of i asraled consrels
of the drying shrnkags of aufocieved aersfed concrate
[ af ihe baod betwean Dars and ‘aersfed concrele by ihe Push-Ou” lesl
Test methods for of conresicn of in seraled conoele
w.\mwmmtmqunm
o of the O of prafatnc codf macs of frod aeated conchets

or hgitwaht agaragels consrete witk apan stawium

Ostarmwistion of the ary densty of Aphiwsight spgragate cancrate with cpsn structirs
Determinstion of Rexaral strength of sufocisved serled concnsls
Oslermialion of sfalic modulvs of elasticly under compression of soloclyied senaled concrels
w hightweghl apgregele concrele with apen sinclure

Ostarmwiotion of moisiue contant of aviocaved sereted concrefe
Dmmndmmamwn{w;amnmmmmm

f crsep st anda erated concrae
«Wuwlwagmmmmdmmwu
i o fox of asaiag concrale

O DDl S001BTENS CONCIBNE Wil S0an SLUclre wder lansvense Jad

Driermvistion of fexaral sreagth of ighiamighi aggrogale coocade veth opea strucioe

Deformviation of stear stieegth of wokded juints of reviforcoment mats o cages o abacaind Companenes
made of auloalrsed asaited conzrele or Aghhweaght sggregats concrale mith opan shuchure

Detarmviation of stoal stresses n unbadod mada of aemted concrote
Dstarmyistion of $Nese SIBnOM 1o vi-5i508 f0r0es of Jonts dahvsen IVEE0NZaNed COmMoonents

Of SUI0Fed BIrBIET CONGNAE OF AQHIMSIZD! SQITBRANS CONCTBNe Wt C0aN SUZYE

A teat for made of Seraled ConCree

O DENIReNNT SROTEIRES CONCrels Will G0en SR LNder v ly Aang 1080 [rertica’
Detarmviation of shaar strength e cutaf plane forces of joints belvwsen pafabosated componeats made
of sutcciyved serated concrete o Aphtweigit sparegate cancrete with cpen sructure

Detarmiation of shaac stmogit: hetavan dfermnt ayers of mutiopar componants made

of putocizved asmated conzrls ar Aphiweight sparagate cancrte with opsn Struchas

of ths band g stal and sarated conoreta Dy the beam sl -
Pt 3. Shart fevm fes!
of ihe band Hour betwesn relnfivcing slesl and sk raled te by the beam lest -

Delermiiation of ihe lreeze-thaw resistance of suloclaved acated concrete
Determunation of the mmdﬂanpmmahwﬂ'\aaw eapacly of the fmnsrerse
bars aemiod concrete

foree ant {GR(

Pracsst cononsle procucts - Test metiod fo rainforced cemsnt -
Part 1: Messuving the conledency of the matrix “Siump lest” methad
Precasl cancrele products - Tesl method for reiforged cement -
Pl 2 Iessuning the fitve conferd io fresh GRC. "Wesh oxd lesl”

Precast concrele products - Test method for glass-fbre renforced cement -
Part X ldeasuning the fibre contont of sprayed GRC
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Quality control

,'} 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.




b Quality control

(]/CoM 6 - PREFABRICATION| Content

Introduction

Quality Control System
Materials and accessories
Production

Transport and erection
Equipment

N O U RE W eE

Quality Control Operations
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ﬁ[O Quality control
(J/cows- PREFABRICATION Sources

Gathered information from:
* Europe

* USA

* Japan

* Brazil

* Canada
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(]/COM 6 - PREFABRICATION| Active Task Groups

e TG6.1 Prestressed hollow core floors
[MAAS]

— Part 1 - recommendations

* Content is complete

— Request IPHA : new chapter sesimic design
* Editorial work
* Review
— Part 2 — worked examples

e Editorial work
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[]/com 6 - PREFABRICATION| Active Task Groups

 TG6.2 Quality control for precast concrete
[FRANK/FERNANDEZ]

— Master table completed

* Summarizing world wide experiences
— TG proposes ‘recommended’ values
— Work on tolerances
— Quality insurance
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[]/com 6 - PREFABRICATION| Active Task Groups

* TG6.3 Sustainability of structures with precast elements
[FERNANDEZ-ORDONEZ / DE LA FUENTE]

— Bulletin 88 published;

 State-of-the-art report

— Work on the next bulletin (full example based on a real building)
started.
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I fib COM6

(]/COM 6 - PREFABRICATION| Active Task Groups

* TG6.4 Precast concrete towers for wind power generators
[ARROYO - LANCHA]

— TG Chair restarted the work
* MS Teams meeting on April 1 2021

— TG Chair stopped the work

e Search for solution
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[]/com 6 - PREFABRICATION| Active Task Groups

 TG6.5 Precast concrete bridges
[WAIMBERG]

— Published

e continuity of bridges

* conceptual design
— In preparation

* |ateral stability
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[]/com 6 - PREFABRICATION| Active Task Groups

* TG6.6 Retrofitting of precast seismic structures
[PAMPANIN & TSOUKANTAST]

— ‘Seismic assessment and retrofit’;

— Collecting experiences in different countries;

— Presentation of the bulletin to COM6 in 2022 (ROME);
— Joint publication with PCI.
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[]/com 6 - PREFABRICATION| Active Task Groups

* TG6.7 Precast concrete in tall buildings
[JONES]
— Document is published
e State-of-the-art document
e Bulletin 101
* Joint publication
* Videos online
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[]/com 6 - PREFABRICATION| Active Task Groups

 TG6.8 Terminology for precast concrete
[KROHN]

— The Group closed the work;
— Final review is needed;

* In the future, terms could be translated into other languages with the
help of fib National member groups;

e COMS®6 or fib-international?
— Work on ‘hold’
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 TG6.9 Precast Parking Structures
[SENNOUR/DONIAK]

— State-of-the-art report

— Last meeting: 18/11/2021
— Next meeting: TBD

— Table of contents

— Sub-groups
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* WG MC 2020
[FERNANDEZ-ORDONEZ / PAMPANIN/DERKOWSKI]

— ‘key-chapters’ related to PC determined
— Comments gathered
— Compiled document to be finished
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e Website

— Avoid overlap with fib website
* Organisation of TG work — fib-website

— Promotion

* Workshop for TG Convenors (2022)
— Reporting
* fib rules (new form)
— How to use the new fib-website

— How to draft a bulletin

* Experiences TG 6.7
* fibrules
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* Key points (needs)
— How to use precast concrete to meet today's challenges!
e E/C - Footprint
e Circularity

— Other:

e Sustainability
* Design

Erection

Technology
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