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| SUMMARY

but first of all with composite founders.
IN TR ODUC T I Gid

The very impressive Programme of the 5th
International Cocgress on Polymers in Con-
crete has given the good evidence how lar-
ge sclentific and technical field is invol~-
ved with this topic, how many authors in
various oountries are dealing with Conre-
te-Polymer Composites, C~PC /Fig.1/. "Bi
bliography on Polymers in Concrete" by
Y .Ohama ,/1/ and the author’s own collec-
tion have presented the list of various
sucoesful results obtzined with C-PC
/Fig.2/. The total number of papers on
C~PC is approximately 4200 and there are
about 3000 patents /2/, also. The Congress
“=dngs also better understanding, that the-
re still large number of questions to
resolve, O.M.Nutt’s statement about "mys-~
tery" of Concrete-Polymer Composites has
given on the First International Congress
in London-1973 is valid still to some ex~
tendt at least. There is a need not only
and not solely for some particular new
technical data, but first of all there is
a need to find the way how arrange lots
of techanical informationwhioh are already
existed, There is a need for better poly~-
mer composite material understanding and
on this basis intreduce general system of
thinking ~ the general C-PC theory /e.g.
3,4/ with practical meaning.: -

C 0CRETE~P CLY HER COMPOSITES In THE FIKLD
oF RILE@4TECHHICAI COMMITTEE ACTIVITIES

RILEK ~ the International Union of Testing
and Research Laboratories for kMaterials and
Construction was founded on 1947. The RILEM
is an organization would provide both the
focus egnd the forum to meet the oontem-
‘porary and future needs in the range of

-’ld wide research activity on conorete polymer composites has been briefly presented. In
s framework the RILkl activity on C~PC have been described. The main goal of the RILEK
C-PC Technical Committee have been characterized. The Standing Committee on C~PC is proposed
for coordinating future works and identity areas where new work would be benefitial. The
cooperation in the wide meaning should be involved not only with the composite oomponents

building materialse. The title of the First
International RILEM Congress /Paris,1987/:
WProm material solence to construction ma-
terials engineering" express in ocomprehen~
sive way the philosophy of this internatio-
nal assosiation. RILEM gathered above 800
members from almost 80 countries. The pur =
pose of RILEM is exchange information on,
and to cooperate in, experimental researoch
and tests on bhuilding materials and struo-
tures in the different laboratories from the
various participating countries /5/. All the
work of RILEM is conducted by committees
/Pig.3/. At present there are above 40 teoh-
nical committees /6/°

~ on properties of regular concrete,

on test methods for regular concrete,

on special conoretes,

ot special concretes - use of waste ma~
terials,

on natural stones and facades,

on polymers,

on metals,

on other materisals,

on prefabricated conorete structures,

on structures /other materials than oon-
crete/,

- on behaviour of structures,

~ on modeling,

- on general test methods.

It is of interest to stress the similarity
between the geheral field of RILEM activie
ties /Fig.3C/ and C~PC material engineering
desingning method /Fig.3.D/. That is reflec-
ted here more general relation between
Science, Technology and Composite katerial.
There is of significance in nowdays.

In principle, RILEM aotivities are related
to all building materials. The most import-
tand building material within RILEN’s work
is concrete and this topic is dominated in
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Fig.2 Humber of papers on vPC, PC and PIC
graphy /1/ and author’s own collection

the technical committees /6/. Five commi~
ttees are working on special conretes and
only two of them /TC-52 RAC and TC-54 PIC
/C~PC/ are involved with polymers. There
have been five RILEM Symposia where Concre~
te~-Polymer Composites have had a signifi-
cant presence: Paris 1967, Prague 1981,
Liege 1964 and 4984 as well as Aix~en—Pro~
vence, 1986. Once again, it is of interest
to find the sIimilarities between the scope
of the RILEM-Symposia and IC FIC~Congre-

.8ges.

COYRKTE -POLY MER C ONP(SITES AS THE TOPIC

OF THE RILEM TECHWICAL C OMKITTEE

In accordance to various forecasting for the
period 1580-2000 the average antuual increase
of consumption of the leading materials
could be awaited in bullding: steel +2i, re-
gular concrete +4% and polymers + 12%., The

{ nowndays are ocharacterized by the apogee of

80 82 B4
years

published in each year according to Chama®s Bihlio-

concrete and the constant .increase of the
polymers oconsumption in building. lioreover,
a maintenance and repair job are represeu-
ting now over 40% of the value of the total
construction output. Folymer concretes
appear here as preventative, maintenance and
remedial means. "Concretes needs polymers!
this statement - one of the main conclusions
from Int,RILZi Symposium ISAF'86 has been
strongly confirmed also by the 5tk Int.Con-
gress "Folymers in Concrete®. This sizua~
tion should be reflected also in the RILER
activity. In 1980 RILEL Technical Committee:
Polymer Impregnated Concrete ,:1C~-54 »IC/ wes
established under Prof.A.Rio /Itely/ chair-
manshlip. In 1984 the RILEM Seneral Council
nominated Frof.R.4i.Bares /Czechoslovakia/

as the new president of the comuitiee anad
asked him to eusure its active operatichn.
After the consulting over one hundered le-
ading specislists in the field and the long
discussion during the Committee first




A.Scope of Technical Committees B. Building Materials

Technical Committees

I
| l
Scientific + Technical Description, ¢ | fegie [STONES ~_ H
inf ti initi equler
'|n ormation dgﬁr:xt;On 0 . t [WOOD H g
improvement —{Lig wei@l
unification of N [ — 1[METALS H :l
® Recommendations - test methods C erate:
: . GYPSUM
® Technical Reports - properties of R Speci l__jj— E
e State-of-the-Art <}: buiding materids e SNTHETICH
Reports - performerce of
® Symposia structures T ‘ BITUMENS S
\ - modeling E '
L oncrete - Polymer Composites, C-PC
' RILEM TC-54 PIC (C-PC)
C.Field of RILEMs Activities D.Material Engineering Method
Bui(ding Materials Servicgé Servjce
: condition requirements,
Structures » TN Materal
_ Application Cporte
description Properties + e A . 3 propertiey|
of performance anufacturingy ~Technological
' : conditions r‘equirements)
Test methods
to study

-"I mechanical ,—] ® strength
‘Iodeling || : e deformation
0

_physiccll .
Of - ® ageing,durability
® other properties

“Material mora
components-structure -
properties

N,

“Manufacturing
\n ethOd
. Sho

Fig.3 Concrete ~Polymer Com

A ”~ - — =~ s

posites in the framework of RILEM Technical Activity



Q

v a
working session /Prague, 1986/ it has conclu
ded to propose to the RILEM authorities the
change the name and the scope of the Commi-
ttee to "C-IC:Concrete~Polymer Composites"
covering PIC, IC, PIC and I'IPC viz. rolymer
impregnated Polymer Concretes. The Couclu-~
sion has been result of the carefully con-
sideration all reasons "in favour" and
"against". All arguments Yagainst" belong to
the "embarras de riches" : too-.large area,
too many specialists and too long time con-
sumed. However, there are lots arguments
"in favour" from various reasons like: the
conviction of the majority specialists,
having features in commons, application
needs, boundsary problems and historical as
well as existing precedents. At present
RILEK Committees deal individually with rate
her narrow area reflected needs of the con-
temporary stage of development of portland
cement concrete technology. llowever that is
not the oase of polymers in concrete. Regar-
ding to CPC the first Technical Committee
founded by dr L’Hermite in 1949 should be
served as the pattern. The committee was na-
med "Cements and concrete" just paralel to
our "polymers and concrete problems.

The tasks and the final results of the TC-54
a haracterized as follows:
- C state-of-the art report,
- C-PC classification criteria for the break
=up of C~PC into individual types,
= C~FC terminology and definitions /in four
languages/.
Material Structure~hiaterial Properties =Ap~-
plication relationship /9/ with positive
feedback has bteen established as the main
approach. Regarding to the C~PC ciassifi-
ogtion the discussion has been focused on
the composite structure types as the main
classification oriterion /3/ included also
chemical nature /10/ of the materials - com~
ponent. properties, interface interaction and
solidifioation way. ianufacturing process,
serviceability and durability of composites
have been taken into consideration as the
auxiliary oriteria /11/. Alternatively the
engineering classification system /12/:
Components - Composite ~ Application - Qua-
lity Control has been also discussed. Final
decision in this very fundamental question
wili be done during the next RILEM TC-54
st e

GENERAL STRATEGY F(R FUYURE

The adequate auswer for challenges from the
development of leading materials in bpil-
ding and continuous progress of the Concrete
Polymer Composites should be the standing
/permanent/ working committee. After three
Years work the Technioal Committee 1C-~54
PIC /C-PC/ should be transformed inte a
Standing Committee /SC~C-PC/, liew establi-
shed the RILEN Coordinating Committee for
Concrete /CCC/ under prof.C.D.Pomeroy chair-
manship is favourable precedent aud a gocd
pattern for solution of such problem. The
entry point to the SC-C=EC activity should
be expressed the appreciation for the su-
ccesful efforts which have been already done
in this area. The 5th ICPIC as well as the
results of the previous ones have shown as
the very difficult task to attempt in any
respeot to sum up the ocontributions. It is
difficult also to over-estimate the meanin-
gful results of various internationzl~ and
natonal organizations like among otners
Conorete Society in treat britain and FPlas-
tic Industry in USA as well g8 Society of

haterial Science in Japan, ASTH Committee
C.3.02 and ACI Committee 548 with ita very
valuable five Symposia on polymers in cot-
crete /published as the 4CX = special publi-
cationst §5P=-40 Polymers in Councrete 1973,
SP-~58 Polymers in Zoncrete: International
Symposium 1976, 8P~69 Polymer Concrete:
Uses, laterials and ¥roperties 1980, 4P-99
Polymer wodified Concrete 1987/. The ACIS4B,
1R-86 "Guide for the use of polymers in con-
crete" and the first Japanese kational Stan-—
darts /JIS 1181-1186/ should be treated as
the mile-stones in the C-FC development, It
is impossible to mention here all outstan-—
ding authors, universities and other rese-
arch and industry centers involved with the
topic. ;

The general task .of the Standing Committee
should be the reconnaissance in the field

of polymer composites and the challenges
involved. The CPC Standing Committee will
Serve as the originator of new, more speci-
fically oriented Commiittees /Subcommittees/
in this field and will inspire their working
programs, identify areas where new work wo-
uld be beneficial. The following subjects
should be taken into account /among others/:

~ Technical ocharacteristics of C-PC ranking
list = seleotion procedure /decesive ma~
terial parameters/, cataloguing criteria,

~ Data collection for.a Technical Data Bank
/TDB/, a Reference Bank /RB/ and an expert
system /ES/,

-~ Testing methods, Selection of decisive pa-
rameters to. be determined experimentally
and the determination of oriteria,

~ Standardization,

=~ C-PC material designing methods, rela-
ting components ~ struoture - properties,

- C-PC deterioration mechanism, .

~ C=PC durability, service life and maine
tenance.,

The outline of the program mentioned above
express our believing for further intensive
C~PC development. The believing should be
rationalized even by simple comparison of
the enerpgy consumption factors, kJ/kg: cast
iron and steel: 34-57; Pk,FPVC: 18; epoxy
resin: 16; portland cement: 9,5-14; polymer
concrete: 3 and portland cement ooncrete:
145« From the other hand tie material effi-
olency factor expressed by the ratio of tech-
nical and ideal strength is very low viz.
we've used only few percent of potential
/theoretical, strenght of composite ma-
terials. [t means enormous task in front of
us.

o
Iriple k = driving forces are required to
keep slive C=PC devolpment treuds: ien-
materlai-iachines, There is a tremendous
need for people educated in building ma-
terial engineering - who can join ckemical
knowledge with modern concrete technology
and transferm that into eand-use properties
of polymer ooncretes. It is difficult also
to overestimate the aignitficance of mixing
zud casting machines for furtner PC parti-
cularly application development., ot ouly
the increase of production velocity, but
further improvement of polymer coucrete mi-
xture homogenizing and lowering of material
cost should be expected /13/. :

The meaning of the term “Composite" oan bw
derive from Aristotlc'’s dictum: "the whole
is scmething more than just the sum of com~-
ponents". this meaning should be extend on
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