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THE MIRACLE
OF ASSISI

by Alberto Balsamo, Umberto Battisla,
Natasha Calandrino and Renato Soffi

Ffil.‘].‘.:'_ﬁ', !';L-]'ll-efll!ll'h'r 28, |"J"-.|:"|. dorens of
earthquakes devastated Umbria and
the Marches, two regions in the very
heart of Italy, killing 11 people and
injuring 126. The tremors caused
incalculable damage to the area’s art
treasures, including trescoes by Giolto in
the Basilica of St Francis in Assisi,

Mow that the fear and pain of those days
have subsided, thoughts have turmed o
rebuilding and restoration:
rebuilding houses, schools,
churches and entire
'|.'i1lagurﬁ, 03 the people who
live thers can resume their
normal lives as soon as
possible, and restoring this
rich artistic heritage o its
former beauty for all of us
to enjoy,

FHOTO ]

From Hell to Heaven

H
There was a story already  J |
going arouwnd im the bwelfth 3
century that St. Francis
himself had pointed out
the exact spot where he E 4
wanted to be buried, It was
thore that the chiech ]muhinﬁ- his remains
would eventually be built, along with a
monasiery for his fellow monks. Situated
“in quondam voragine®, on the high cliff
that now, as then, femms the northwest
side of the hill-town of Assis, the
Franciscan complex is built on a site
whose distingt topography is determined
bj..' Lhe steep inchine of th :|r1IFI|_'.
The place was moelorious because from
Hme immemorial criminals swere tortuned
and put to death on the gallows there,
earning it the name of “The Hill of Hell”.
Erccteed in the first half of the 13th
century, thi monumental comiplex of St
Francis consists of the two Basilicas,
orienked on an east - west axis, and the
Monastery which encloses the body of the
church for almost its wholbe length
(Photo 1)

The church of 51 Francis in Assisi s a
marvelous example of [talian Gothic that
contains frescoes by the greatest painters
of the thirteenth and fourteenth centuries L
The architect, Friar Elia, took advantage 94
of the topography of the site (re-baptized
“Hill of Heawen™ because there lies the

body of St. Francis) to create a soaring ) [
two-level strociure with both levels laid u




out on an identical plan: the Lower
Basilica, to be used as a mausaleum, and
the Upper Basilica, that was expressly
designed to receive crowds of pilgrims.
The most important artists of the time
wiere enlisted to paint works in the
Basilica complex: Cimabue, Giotto,
Simaone Martind, the Lonenzetti brothers. ..
a priceless heritage that was severely

damaged by the deadly cnrll'u.]uukr:'i af

September 26th. We were able to see live
on ledevision not only the tragedy of those
left hpmieless by the quakes but also the
collapse of the vaulting in the Upper
Basilica (Photo 2), making it once again
thee Hill ef Hell.
Government Commissioner Antonio
“aoluccl implemented a plan for
assessing the damage causisd by the

earthquake so that immediate action
could be taken to eliminate hzardous
conditions and prevent further
destruction of the artistic heritage.

To do so he needed the help of the latest
and most sophisticated technology ina
perilous race against time,

Oingoing sussultory and undu]al::urj.-
vibrations continued (o traumatize many
arvas of the Franciscan complex, severely
weakening its stability, With
the clock ticking and fearing
more after-shocks, technicians
began the most pressing work
needed to prevent the collapse
of the gable of the left transept
and the vaulting of the Upper
Basilica, with its frescoes by
Cintto and Cimabue,

The race to save the gable

The first problem to be tackled
was previenting the collapse o
the gable at all costs.

Since it weighed between 70
and 100 tons, the
consequences could have been
deadly if the gable had fallen
through the roof of the Basilica.

This trdangular plece of stone was by now
little more than a shell, with certain
sections that had previously measured 80
cm reduced o a mere 200cm, and
pockmarked and eroded from the recent
pelting rain (Phobo 3).

At this point the gable could not have
withstood further shocks and might have
collapsed with the slightest movement.
On October 14 at 11:40 a.m. the
desperately needed repairs wene begun.
The crew knew that the gable could not
be shored up from below without risking
lives, so with the help of a crane with an
arm 50 meters long, they placed an
enormous steel-skeleton frame of mesh
and tubing over the gable to prevent il
from collapsing (Photo 4),

Thie aperation was not successful,




howevier, because the stone was by now
ready to crumble.

The remaining sections had to be
reinforced before installing the
L'mlntur—g.nh]m which wauld kave to
support the stnscture,

The technology needed had to
provide excellent banding to the
substrate, hardness, and high
resistance o abrasion,

The salution was achieved using
Mapei products (Photo 5).

With PRIMER EF, an epoxy primer
with very high bonding strength, a
preliminary waterproofing was
applied to the stone and the mortar
bed. The monolithic repair of the
damaged structure was done with a
spray application of EPOJET, a fluid
epoxy resin (viscosity lower than 350 ")
that has excellent dielectric properties and
high mechanical strength (Photo 6). At
12:30 a.m, the mission was accomplished:
the gable of the basilica was safe.

“This extraordinary achievement,”
declared Commissioner Paoluce, “is
proof that the [talian technical genius,
know-how and rr:lftn_.'nuumhip
exemplified by those who built this
Basilica lives on in these men.” It wis an
all-important step in safeguarding the
house of 5. Francis, but the emengency
wis not yet over.

Anather aftershock on October Tth was
the coup de grice for many structures
that had already been seriously
weakened. On September 26th the dome-
vault over the apse of the Upper Basilica
collapsed, taking with it all trace of the
"5t Matthew in Jerusalem™ fresco by
Cimabue. The dome- vault of the first bay
and the sub-arch connecting the vaulting
with the counter-fagade also gave way,
partially obliterating the work that Giotto

had painted at the age of 25, (From 1290 to 1295
Giotto painted several frescoes of biblical scenes
in the Upper Basilica.} The fresco of Saint Jerome
and the Scnbe that was part of the *Four Doctors
off the Latin Church™ series (Photo 7) was
pulverized, causing the death of two friars and two technicians
irom the Superiniendency who were assessing the nature of the
damage and checking the structure’s stability (Photos 8 and 9)
Many repairs werne
performed on
areas that were in
imminent danger
because the static
balance of the
vaulting was
seriously
wirakoened,

The most urgent
sk was securing
the groin of the
collapsed vaulting
in the first bay
which jutted out
dangerously
several meters into space without being anchored.

The fresco underneath had to be completely protected from any
debris that might be dislodged during the salvage work, despite
the fact thal the groin had many cracks and in some places was
split clear through.

These cracks could have allowed adhesive to bleed into the
extrados, In addition to that, the entire
vaulting system had to be repained. [t had
broken away from the side walls of the
basilica and was very badly damaged along
it= whiole length. These cracks would only
get worse with time.

The repair work had o be done in such a
way that np ad died weight would be put on
the structures in question because they were
no longer anchored at any point. Putting
any more stress on them would have made
the rest of the vaulting collapse, along with
thie fresco undermeath. Moreover, an
immediate decision had to be made as to
the type of repairs thal were neaded. Work
would have ko get starled within a few days
because without eliminating this hazard,
the job of shoring up the rest of the Upper
Basilica from below would be impossible




A cabwalk buill for bwo

Ilfm.wn 10

A hanging catwalk made of metal pipe was anchoered to the mof,
running the length of the conter of thee Upper Basilica, so that the
exirados of the vaulting couwld be repaired from above. [

catwalk could be reachied
I||I|.'-||;.:|I o windonw,
called the "eve”, which is cut
high up into the frant wall of
thes gable (Photo 100, This
catwalk was af vital
importance to the outcome of
the operation and made it
asgy 1o inspect nol only the
vaulting but the whole Upper
Basilica (Photo 11}

The working platform then
had to be widened by
suspending metal scatfolding
from ik This enabled the
extrados o be repaired from
above, with the men working
bying frce-down, in a not very
comfortable position

Thi repair operation proposed by SACEN. 5p.A. and MAPEI
was given enthusiastic approval. This involved using a modem
technique combined with composite materials instead of cement
based materials. Resins were used lor indegral structural
bonding along with sheets of composile material, FRI' (fiber
reinforced plastic), that had to be artfully placed along the

PHOT 15

AT

pattern of cracks, This technique allowed
meone than 15 8¢]. M, o ot Fresooes B
be anchored, along with the rest of the
vaulting svstem, Using resins made
wetting the substrate (the extrados of the
vault) unnecessary, along with the
undesirable consequences it might have
caused, eg. washoul, re-activating stable
chemical pln.'l.ml:lu,-l'l.'i_ |,-|1L!.‘.|rl._|.;|.‘ri:|'||._'| bhsin
fresco undermeath, ebe.).

A delicate operation

The job of cleaning the extrados of the
vaulting was begun on schedule on
Cietober 22. This extremely delicate stage
involved removing dust and loose
material with painstaking care in order to
prepare a solid substratbe for the next
phase {(Photo 12). The work had to be
done lying down on the platform, since
walking on the vaulting was out of the
question, making the cleaning difficult,

It was also dangerous because the anca
bexing repained was izell so precarious
Yet it was indispensable, as it made
deeper evaluation of the actual condition
of the area possible. A blueprint could
then be drawn up of the cracks, so that
reinforcing sheets of FRP could be made
b thee proper wesdght and siee and applied
where needed. To anchor the protruding
fragments, EPOJET primer was brushisd
om first, so that the residual dust particles
continually forming on the substrate
could be contained (Photo 13). ADESILEX
PG, a thixotropic epoxy adhesive for
siructural bonding, was then trowelled on
(Mot 14), Carmine, Pasquale, Gennaro




and Franco, with their backs attached by
hooks to the hanging platform, worked
with the care and 1|.|'|'i|.'.'|-.':|.' ol [reson
painters, Cnce the surface had been made
sufficiently solid and smooth, applying
the FEP reinforcing shaeks to il nequined
precision and skill. Exerting too much
pressure with the tools would have
caused detris o [all, particularly bricks
that had coame almost completely loose on
the edge of the surviving vaulting, Excess
prressure wionld also cause the adbesive
penetrate too deeply, damaging the freseo
underneath. The repair plan involved first
the edges of the collapsed areas and the
areas behind these in a preliminary
holding operation so that the bonding
operation could be performed salely Lafer.
Fieces of FEFP belween 20 and 3 om wide
were then quickly applied over the
previously treated areas (Photo 15), The
placement and strength of this fabric was
carefully calculated to cover the fracture
pattern, and the basic weight of zach one
was determined by specific technical
considerations. (Phodo 16]

Repairing the vaulting

The thied and last stage of repair work on
the Franciscan church invelved the entine

sysbEm ofF ".'||-|.|||||'I:|.',,
which had almost
completely
detached from Eh
side walls during
thei ar I||||||.1L1_"~.
with cracks up ki
B/ 10 e widie ._1.'|||'|-r;
the whaobe length of
ke Basilica

In the opinion of

[ ;ll.'-l'i.:I-.l Croei and
Paolo Koochd, the

AL §] |_1n.'|||_'-n.||r- L ||-.|
wene appointed
project managers by
the Commuittee for the Restoration of the
dasilica Complex of 5. Francis in Assisi,
thee ol apse of e v .'||.||||5.'|'1 WS Catised
for the mosl part by the enonmous

PHLYICY 15

armount of fller msterial that had
aecumiilated over the centures at the
juncture of the springers and reins of the
vaults, Le. along the side walls. During
the earthquake this loose material exeried
very high pressure alternately on either
sicle of the '.'.!||.|.|I.iII!:. -'.'.1:|:|-:i|L|; it by bond
tremendously, while making the vawlting
and the ribs which support it lose thedr
curvature. To prevent the collapse of the
enkire structure this accumulated
material, weighing 1000 tons, had to be
removed. Then the cracks along the entire
lemgth of the vaulting had to be repaired,
using a binder that had high mechanical
strength, vel was similar b mortars used
at thie time the Basilica was butll,
Repair of the “period™ lime mortar that
had been pulverized was done with
MAPFE-ANTIOUE MC, a light coloned
dehumidifying mortar for period
buildings that possesses the same physio-
miechanical characteristics of porosity and
vapor permeability as antique mortars
based on limae .||'|-.‘| |-..|_.-'_.-||'| in ([ Phaolos 17

=
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FHOTC T

PHCTC 19

AMTIOUE ML s I\,'.!]'ll.'ll.'l.ll.l v resistant o
sulphate salts, which are one of the major
causes of deterioration in period
; buildings. Moreover, the formulation’s
'4"- el % L lowr salt content makes this mortar
resistant to chemical and physical agents,
. . e preventing damage o the frescpes
"{ ' underneath. Once the whaole vaulling
e system was stabilized, a decision was
i muade to suspend the most critical areas of
the vaults from the masonry arches that
support the roof by using a series of
tension wires. These were designed with
o tw o springs (Photo 19) to provide
! constant lension regardless of thermal
- ; effects or other deformations. They werne
Fane x_ At anchored to the top of the masonry arches
{ r - {that date from the 158 century) and to
k. [~ the base of special "connectors™ made on
i | site. The same technigque was used to
make these connectors a8 was used on the
groin: after applying an epoxy system of
EPOIET resin (Photo 20) and ADESILEX
f PG (Photo 21) sheets of FRI® were made
] and placed in position by specialists
(Photo 225 then cul to the measuremenis




PHOTO 24
of the section,
and molded
perfectly to the
texture of the
surface. Dozens
il these
oconnechors ol
different shapes
and szes
{Fhoto 23) Bed
the critical areas
of the vaulting
{o the arches
and B0 the ool
sl (which
had been
recoviered in the
15th century
with tiles)
{Fhodo 24 25 ).
Professors Ui
and Rocchi

mainkam that even il
the vaulting should
break free of the side
walls during another
earthquake, it would
remain suspendied
from the arches by this
svsbem of wirnes.

A Mapei solution for
preserving tradition!
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FROM THE BASILICA |
T@ THE.CONFERENCE
AND BACK

Fri ARG £l |-'ﬂ“'!l|l'ﬂﬂ"
D. |.|J|r..lm.|- glsljlfrmb.
1 Criferi for r|_$.|'|mf;|‘.||pr| iyl
preventioe action fof nwmhﬂq Furril
lerfage™ was the jleofthe |
semminar hebd on R i‘.l‘n?? of this
year in the confergnce ronm ol the
Monastor y of A h*-ii_i.
COnleremce Was m]:jn
Mty of L'l.llll.l.r-ﬂ_.. Envircnmiental Besouroes, Lhe
Monastery of r"l‘-‘-:'!li Iterna tional ICOMOS (Scientific
Cammitiee for .-‘-.11Ih'-|:nul-:| Restoration of Structures of
Architectural He rflabn.lamt the: Pro Bastlica of St. Francis

by the

=

wCommission, withy thi: contribution of Mapei, sponsor of the

imitistive, The semingg teatured the participation of experis from
all gver the warld

Cigning statéments were made by Father Berrettoni,
representing the Franciscan community, the Mayor of Assisi,

D Giorgio Bartolind, the President of the Umbria Region, Prof
Bouno Bracalente and the Director of the Ministry for Caltural
and Environmental Resources, Dr. Maro Seno, after which
Profe==ors Giorgio Crochi, mﬁmur r, and Paolo Ronchi, anchitect,
of L4 Sapienza Univessity in Rome described the urgent steps
.1lrea:;!_l.' aken and those :-II“ neecksd to restore buildings

] damagediin the carthquake, These

reports were followed by a visit to the
|,|.|-r||,|g|_'-1,| areas of the Basilica: over 1060
attencees donned hand hats 1o see for
themselves the sevene damage the
earthquake wrought on the gable and
the vaulting. The seminar continued in
thve afternoon with analyses of historical
and artistic conéerns describaed by the
architect Costanting Ceniromi,
!-iui'u:rlnh-mlw'ul tor Liimbwiag [Dr. Antonio
"aolueet; artistie coorcdinator, and by Di
Giuseppe Basike of the talian Institule of Restoration. Pasquale
Zaffaroni of Mapei then deseribed in ditail the nestoration work
done up to that point. A round table discussion followed on
structural analysis and reinforcement critenia for the vaulhing,
chaired by Prof, David Yeomans:

The next day e seminar discussed the post-carthquake
reconstruction of the artistic heritage of Umbria and the Marche.
Maria Lyisa Polichett, architect, and Luciano Manchett,
engineer, ministry coprdinators for the Marches apd- Limberia,
respectivoly.tpmether with orchitects Reneo Mancind and
Coskanting Centroni, Superintendents for thie Manches and
Lmbria, described the enormous damage caused by the quake,
wihich is illustratdd in detail in *After the Eacthquake™, a volume

s

published in English and Italian that was
given bo those in the audienoe. Analysis
of the damage was later the subgect of a
roumid kable chaired by Praf. Frite Wenoeel
LChscussions continued in the altermaoon
with talks on prevention criteria given by
[, Bario Serin, e lose Maria Ballasber,
[Erector of the Cullural |'I'-|'|'r.|rl|1‘:|'||l. e
Mare Laenen and Dr. Alessandro Bianchd,
followed by a round table on prevention
strategy chaired by D Jean-Louis Luxen
The importance of formulating policy to
prevent nalural disasters is the subject ol
an official document drawn up by the
-\.}'-|='.'|L|'I:- al the end of the conference,
*“The Assisi Declarstion”, which
LIS thie .ju"rl,'|||i1r||-,'|'|l ol a4 sieries of
effective measures that should be tiken
by all countries to prevent or limit the
effects of natural disasters.

Three stages should be taken into
consideration: the time preceding the
event for evaluation and prevention, the
actual emergency itsell, and the post-

o isnsbe ~|1.'|:. i frvols |:‘1"' resdoration and

1_'I1II1||.'||

rebuilding. Thae ||4_\._|.||.|I1|:-1'| signed in
Assig] ahould be aken ae o synthesi= o
recammendations and conclusions
already put forth in other documents that
up till now have not been heeded: the
1993 Becommendation of the Couneil of
Evurcpe “The Protection of Architeciural
Treasures from Matural Disasters”, the
Conventions and Recommendations of
LIWESCOY, the ICCROM Training
E"l'.,'-|;'r.|.r|.|'\-, ELC. l,qll.ll.' H, and |||.|1'|:|.' othier
milatives

We hope that this time the
recammendations are accepted and put
into practice ol
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yIATIC REINFORCEME

Using fiberreinforced plastic [FPR) for repair work in earthquake zones.

by Alberto Balsamo *

ometimies structural engineers can

seem a lod like doclors: especially
when they're restoring, “patients” o
health, repairing the damage and getting
them to stand on their own again. After a
careful examination of the skeletal
structure’s pathology, a wealth of
accumibated knowledge and E:;:fperienm.
coupled with keeping abreast
professional developments, enables the
expert to make an exact diagnosis and to

scribe remedies designed to put new
E:::I:EER into those “old bones®.
Static reinforcement of period masonry
structures can be especially rewarding in
Ttaly, which has so many buildings
prized for their remarkable historic,
environmental, cultural and architectural
significance.
This important vel delicate work takes
on an even more special meaning when
carried out asa preventive measure in
Italian cities and towns located in
carthquake zones where, naturally,
saving lives takes precedence over
cultural considerations, We can never
forget the painful and dramatic loss of
life that ocours with distressing
regularity every lime we have a seismic
event of some magnitude, along with the
damage o our architectural heritage.
Static reinforcement, especially for
masonry, is an object of continual
concern to researchers and architects,
This article deals with static
reinforcement for masonry using fiber
reinforced plastic (or FRP) and does not
go into a detailed review of “classic”
treatments of old buildings regarding
various components of the bearing
structure (foundations, masonry,
columns, floors, vaulting, attics, roofs,
stairways and overhangs) which are
widely documented in the literature.

However, it would be useful to discuss
briefly the typical static behavior of
masonry buildings and the most
frequently occurring pathologies in
masonry systems, The static behavior of
masonry buildings can be compared to
boxes: they consist of a series of
continuous interconnected vertical
elements, separated by floors which act
as diaphragms and bearers of the vertical
lnads directly applied to them.

In general, perind buildings were
basically designed to bear vertical loads,
and ane not strong enough to withstand
horizontal movement.

This deficiency must be carefully studied
and corrected when making a building
earthquake proof. Floors play a
fundamental role in resisting horizontal
movement. They distribute that
movement to the vertical walls (in
proportion ko their relative rigidity) and
also ensure that the transverse sections
do not suffer deformation in their plane,
helping to simplify the behavior of the
whole structural system.

In light of the above, it is not only critical
to ensure that horizontal sections are
“sufficiently” rigid and effectively
attached to the vertical walls, but that
they are also in sufficient aumber, and
rigid enough for the directions of the
acoeleration components, the intersecting
walls, so that the distribution of rigidity
does not cause unwanted torsion.
Unfortunately, static reinforcement of
masonry buildings must frequently
compensale for the (often congenital)
lnck of integration of the various
elements that make up the structural
sysiem.

There are several cures for fighting these
ills and they have been constantly
improved upon. “Binding” has always
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been effective and this has been borne
out in the course of subsequent
earthquakes. This technique can be
remarkably improved by using FEF,
fiber-reinforced plastic, as an alternative

FIG, |

FibeMaterinl  Dunsiy  CACREL o (M) ::m
Cabonfber | 17-19 | 200600 |2000-3000| <1
Fiber gliss 25 70-85 | 30004500 | -5
Aramida fibes 145 | 60-130 |2700-3000| 2-3
Steel 78 | 200-210 | 500-2000 | 2-10
Aluminiuen 28 75 500 10
Tianilum 45 110 1200 4

to steel. Fiber-reinforced plastic is widely
used in the aeronautics industry, ship-
building and mechanics, wherever
strength has to be combined with
lightness and durability. The new
generation of FRP is composed of high
strength continuous fibers of carbon,
aramide and glass, in polymer matrices.
Figure 1 compares various types of fibers
and metals.

From a technological standpoint, the
advantages of using FRP for
reinforcement, renovation, restoration, or
retrofitting masonry buildings for
earthquake-proofing spring from its high
mechanical strength, resistance to
chemical agents and impermeability to
water. Steel, om the other hand, has
several disadvantages, such as reduced
durability caused by its vulnerability to
chemical agents (against which masonry
is no protection) and corrosion by water,

Moreover, steel has little reversibility.
FRI" is completely reversible since
adhesive materials that transmit stresses
can be removed. This advantage is
particularly interesting architecturally
for buildings of historic significance
because using FRP is non-invasive.

In general FRP possesses high residual
strength and responds well to the
application of cyclical loads.

Fi, 2

Hylon

L] 1 1 1
| i 5 ] |
!:“.['.I.ql

=
e

[ts viscous deformation is characterized
by a rather high coefficient of viscosity.
Raising the temperature beyvond a critical
threshold causes progressive
deterioration in the polymer matrix,
resulting in deterioration of the FRF,
This effect can be mitigated by taking
protective measures, as in the case of
metal. In any case, it seems unlikely that
the FEF would be exposed to both fire
and extreme mechanical stresses
simultaneously.

This consideration becomes even more
important when the FRP comes into play
as static protection during earthquakes.
Any effects caused by viscous
deformation under extremely heavy
loads would be negligible. FRI' made
with aramide fibers and epoxy resins
(aramide fibers are impregnated with
EPOXY resin, In an average ratio af S1%
fiber to 5% epaxy resin) achieved the




b5t resul s in studies conducted on the
chodce of fiber for reinforcing masonry
with FRF, Figune 2 conlains o-¢ diagrams
{for steel and the fibsers meost widely used
T Hue i bR ne Of FEP Th b sl
that aramide fibers have a lower
miodulus of elasticity than steel and
appreciably higher hinal strength
Having a lower modulus of elasticity
than steel] is far trom being a limilation
because il s much closer o the modulus
af elasticity of the material 1o be
retnforced, Le. the masonry, than that of
steel, FEP with aramide fibers alzo has
excellent resistance to alkaline azents,
unlike FRP made with fiberglass
Aramide s a synthetic long chain

|'-.l|l. amidie fiber in whiich al least 85% ol
the amide bonds are linked directly to
bwhir aromatice rings, like a linear chain
synthetic polvamide, Generally an
aramide Aber has a tensile strength Bve
timies greater than that of steel of equal
weight. Moreover, it has 5% maore
elastic strength, ereater flexibility n stz
viariations in adverse atmospher
comditions, and i3 extremaly resistant to
high temperatures. The raw materials
wsed in manufacturing aramide fibers
are basically derived from p.'I||.I||'|||'||
and natoral Eals that contain the essential
chemical ebements, e, byvdrogen,
nitrogren, oxyeen and carbon, When
these are combined thary Form a
macromaolecular polymer thal is
extruded as an aromatic polyamide
filament. C ||.'.|!L;.'|.'::: thie minlecular

s :l|11p|'---|| i g mg thi PROCESS IGFTMS
different typis ol aramides (high
modulus, inbermediate modulius, ek
Aramide fiber meinoreed |=|-|=I|| 4
manufactured in round-sechon bars and
rectangular-sechon sheets

These elements can be treated with
quartz powder to facilitate bonding

The bars are generally used o make
reinforcements o be inserled inko
masonry walls, then securely sealed by

imjecting grout, The sheets are used for

[
400 =
sl non-inledaced iabric

& ] =
= 3N imeriaced fatbe @
=t [ ]
- H g |
=
™ 200 T =]
E
= imat
o : 0o
E- 100 ~ o] O
i
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0.0 0.2 .4 0.6 .8

Hasin mtio

|l|.|||||_|_'| '.'.|||'|!||'|:,'_ I'|:'.|| A |u':. A fi
|||.|b.|||:_; binders and w rppngs fof
partition walls
walls using pre-impregnated sheets is
limited by the standard sizes sold
commercially, These are rather small and
ol versatile o |'|-1|.|.|:|'| Iy Iil:-.u'-l'l'l'i'lh."-.

lowever, wrapping

shapis, Thoze limitations can be
overcomme by r||.|l.|r'|=_' F o 'rlf.'.-ﬂl-. bincaer
sheets on site, using fabric made of fiber
!||1}'-n'_=.',||.1|n| with epoxy nesin

[he plastic sheets can be made up to 130
cm wide and as long as needed. They are
very easy to shape and mold to difficult
contours, The plastic sheets of tabric
madie from filsor '-||||'||.':.:|||||!.'I.1 with
epoxy resin ane used for plating vaults
and arches. They are also used for
binding and wrapping wall pancls
(consalidating and reinforcing hammer
bams |:.|-'.I.I DOTTHERS 1IN IMASONey |

They can even be used for wrapping the
LI MASONry exiersor |"'|:II.'II1J: the
sheets along lines al various levels
around the sides of the building.

|'||'p-| ||-.1||1;._1 on thie |.'||||-.‘|||'|;.;'-. state ol
|1r|_'~.|'r'.'.||ic|r|., this [t ||,'-||| ral |||:|||.!:|'.|'I CAnm
be connected to vertical strips to form a
L'|'|||||'| [armatan as an .=.|I,|_'r||.|I|'.'|_' Lo
conventional chains. Installing the latter

Saipree: Mined R&D Lishorafories




FIG. 4

Ineriaced

Mulliaxal
non-intadaced

FIL: 5

H;um:sflﬁ 1.5 145 1125
bl 20 &Y 1300
|!;r.|-|-||||lr‘:-.I:|F-;:r N ] |
COmposites 140 | i 1750 |
Steal [H- 200 - 210 500 -~ 000
Bl i 28 75 500
Titanium 45 110 13001

15 alwave invasive since holes have o be
drilled through the wall panels,
damaging the stone

Reinforcing sections of wall with FI'E
must always be done in conjunction
with conventional repair and renovation
treatments or deferiora bl IESONTY
|:ni|_'|_|||'|:|_'. groul, el ), Shudies show that
multi-axinl fabrics make the ideal
reinforcement for this type of FRI

Lab tests have proven that multi-axial
fabrics perform better because their
fibers are not woven bul spun in several
directions. These one-directional fibers
are arranged in layers at different angles,
(0F, 97, +45%, <1571 and with varying

Cartam filwer

weights, In a tricol or chain patterm w ith
a very thin polyester thread. In this way
the fibers are not strained by knots, as
they are in woven fabrics, so their
strength remains unchanged,

When a load is transmitbed along
knotted fibers in woven fabric, a
copcenlration of stresses s gutomatically
s l'-!.' the resin and the knots
themselves, so the cyclical application of
loads will cause & rapid disintegration of
the final laminate, The diagram in Figure
3 illustrates how a multi-axial non-
wowen fabric has greaber tensile strength
than wowven fabric or mat. Because the
fibers are arranged in straight lines with
the matrix, thiey are under fenseon alomss
weilh e matrix itsell, File.lkr-.' 4 also
shows the almost isetropic nature of the
quadri-axial, non-woven fabric which
makes it perform better in every
direction, increasing both mechanical
strength and resiliency. Multi-axial
fabrics need to be impregnated with less
polymer and vet perform better because
there are no voids where the polymer
Cin |4||j:._l|:|_-, |.|||1:|1.1: the woven fabncs.
Figure 5 shows comparisons of various
types of FRP and metal. The table refers
to one-directional fabrics. Using a multi-
axial fabric improves results by 30, 4

& Alberhe Balsaman i 7 feefuricnl oomsdilPaiel wably
SACEN. SpA, Viale Colli Amivei, 279
SN131 Maples (Hleh, fed. (80701 3062
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TECHNOLOGY REVEALS THE MYSTERIES OF THE PAST

Physiochemical tests on brick and mortar sam

the products used in the restoration of the Basilica of Saint Francis in Assisi,

by Tiziaro Cerulli, Mariarosa Gulfo and Davide Salvioni

FI ntique” building materials were

tudied to find the best products

for restoring the walls of the Basilica of
Saint Francis in Assisi. Samples of brick

and mortar were submitted to the Mapei
laboratories for testing to determine their

state of preservation.

The samples were also subjected 1o
chemical analysis which enabled the
researchers to study the materials in
depth, so they could then give precise
indications as to the choice of products
to be used in the restoration.

Thie tests conduiched on the brick showed

that the samples were in a good state of

knowledge what was once empirical
knowledge wrapped in the mysterious
aura of alchemy. The mortar bed in
which the bricks were set reflects the
knowledge and techniques current at the
time the Basilica was built. Analysis
revealed its original chemical
compaosition.

The mortar was mostly composed of
common lime mixed with reactive
materials such as clay, Let’s take a closer
look at what was found through
morphaological analysis performed on the
brick and martar with eptical and

electron microscopes.

yielded the dota that determined the selection of

preservation. Apparently the time that
had passed since they were used in
building was not a factor in their
deterioration,

Chemical tests on their composition
revealed the raw materials that were
chosen centuries ago o make them.

A particular kind of soil {reactive clay)
mived with limestone marl is the
“secret” to their composition. Firing at
high temperatures, although certainly
lower than 10000C, is the secret to their
mechanical properties. Modern day
science has revealed these “secrets”,
transforming into “scientific”

Muorphological analysis of the brick

Morphological analysis of the brick
under the optical microscope shows a
compact structure containing variously
shaped cavities evenly distributed
throughout the thickness of the brick.
These macro-pores do not seem
interconnected.

In the large photo, white deposits of
calcium carbonate can be easily seen.
Omn the exterior surface of the brick is a
layer of color, lighter than the middle
section of the brick, that is rich in
calcium carbonate. This may have been

AN the pictures for
dleis article were faken
et Muaped Ris[}
Lafsrrafaries




Dhetail of the giprfoce fager of the brick

Framis

- .

ablcErvoie dyrepdie

caused by caleium hydroxi
penetrating from the mortar bed and its
subsequent carbonation,

Muorphological analysis of the mortar

Pichures faken of the mortar :a.amplﬁ
through the optical microscope show a

rather homogeneous and continuous
structune of vitreous calcium ca

without visible macro-porosities
which there are areas where the caleium

carbanate g well ervstallized.

Beyvond this, darker areas appear that ane
probably clay, which would indicate that

W e
imside

Dleberil of chay particle fourd edtfvin a

Dleladl off iliscourtinninus ari far e sl
of ekl carbomale

this micerbar had a common lime base,
mixed with compounds having
pozzalanic properties, such as clay,
for example.

X-rays of brick and morlar

i same brick and maortar samples were
then analvzed under the clectron
microscope. Morphological analysis with
the electron microscope confirmed what
the optical microscope showed.

A5 was already pointed out, the light
colored laver on the outside of the brick
is clearly vis




amhriar; e aon andice . &
“emprty” fusiile e

Micrograph suneing the brick sample. This layer is full of cavities The pictnre shous
aentral arca of the and chemical analysis shows it to be s areies of
m{“}r:mn maostly calcium carbonate. t"‘_'-rT'ff"JF'm"ﬂ of Hne

T The inside of the brick appears to be carbwrale mitermating
otice areas of rigular homogeneous with porosity wilh arees of

iriner s carbainale

(partiches of pyrosenic concentrated in macro-pores rather than hieaes nchcbims

arfgin? ) eliach may widely distributed in micro-pores., :Ifrlllrr'ﬂ"r.'r it the

b Been omused Iy The acticn of the mortar bed on the cnrborhile mairis:

irsrary Brick liest b atnly surface of the brick is Very v izilale, The pichine s heken

the martar The layer of calcium 0.5 o 1 mm deep atesramblimg avine
shows that over the years calcium prictenes angmifivd
hvdroxide penetrated the surface of the T x

brick where it later carbonieed. The
carbonation caused the surface layer of
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the brick to weaken and
decay. Morphological
.'||'|..'||f.'=~|~i- under the election

- potassium :l:liq_'ﬂ,l:-u._'wl_l'n._' showied that
the mortar was composod
- calcinm af a mixture of commaon
limae and silicious maberial,
B oluminium probably clay, that through
the vears had !iilwly
silicon contributed to its good
sfate of preservation.
LI Mo 2oluble salts were

tound in the mortar cither,
s0 its physio-chemical
proparhies were nol
compromised by the
phenomena that usually
X-Ray ehistribartioe: imep (ser codor Biable i Hee lepeand) oceur when these salis are

|'l||.':1'|.'|'l.l. |
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WHY MAPE-ANTIQUE ?

Comparing different binder systems shows that the products of the MAPE-ANTIQUE line have o
micro-structure with properties very similar to those of "period” mortars.

At

Linbarfitrdes

fter analyiing the samples of brick and

“period” mortar, we decided to make a physio-
mechanical and chemical analysis of several
different binder systems. This way we could
compare characteristics and performance data in
evaluating their use for restoration of period
buildings (plastering, mortar systems, elc. ).
Wi also focused our attention on morphological
analysis of the binders, Other than the bindirs in the
MAPE-ANTIQUE line, we also compared a
portland cement binder and a hydraulic lime binder.
They wene then compared with the results of the
analysis of the period mortar used in building the
Basilica of St. Francis. The results show that the
hydraulic lime and the portland cement have very
similar micro-structures but that these differ greatly
from the microstructune of the binder of the period
mortar, Pictures taken with the SEM electron
microscope show the needles of the C-5-H polymer
that are typically found in hydraulic binders in both
the hydraulic lime and the portland cement. The

AR lefl, electron microscopy
miicrosra of the " perisl”
ariirrtar alioaiing the
onrlelely carboanmlesf
RS unnhery

Al rights efecinon
prrbonossonpe il of
MAPE-ANTICMLIE afier 8
iy of cirnig, Alhodrig e
roimdedf strancture of an
mlready shobilized syatent

feft, SEN smicrograply of
hydrmantic e shoming M
itewllis el C<5-H
pilymer Ml are fugricnilhy
fucared ina heelrnulic binders

Al righid, ardvroggraple of
portland cement, shonsing
here, fon, “H"Jl'l'ld?ﬂl:lrﬂll:'
l:-S—H'in.l-f_umr'r

Searrce; Maped RirlD

binder in the MAPE-ANTIQUE line, however, reveals a
micro-structure very similar o that of the binder in the
period mortar. The micrograph shows the rounded
structure characteristic of a system that is already
stabilized. These properties were also confirmed by
chemical and physic-mechanical analyses performed on
the samples.

A high-strength binder

Thi: MATE-ANTIQUE line features products that:

* resist sulphates

* reach dimensional stability after very short cure Hme
® resist efflorescence

These characteristics are a direct resuli of the low lime
content in the system. After one week the concentration
af lime is already insignificant, unlike normal binders
whose lime content stays highs even after vears. J

The Mape products mentioned ane part of Mape's Eiropean
prostuet fews
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Clinker clodding is still widely used for ils
strength and beauty.

by Roberto Orlando

"Clinker; mwlerial produced Iy firing o prixhiere of frmesfnne aued
clay af o tesrpernture of 15007 C, When groumd e, of 15 a componel
1:,".'.lr|r'||.-l|'r..l|' cenient, Llead for r.lr.'Ji.JrI_.: file aond Brick, ™ I'f:ih:'_lq'n !llllh ¢ [1]
Zamichelli)

Clinker is still widely unsed even today in new building fagades.
This material has maintained its popularity because it is
versatile, attractive, and especially resistant even under the
most adverse weather conditions. Using clinker, which is
available in many afmes and colors, }h1|.i.-.|1|.'|.1. ur lI.I'l|'H:'||ie-'\.|1t'|.|.
allows an architect o bring oul accents and textures in a
building’s structure., With technologically advanced setting
materials developed in the Mapei research laboratories, clinker
can be bonded to all comvenbiomal subsirates,

For cladding to withstand the test of ime, extreme cane must be
taken duning installation. The substrate must be smooth and
froe of dust or anything that might weaken the bonding of the
adhesive. Sufficient curing tme must also be allowed: three
months for conerete, and one week per each centimeter of
thickness for normal rendering, Since exkerior surfaces ane
exposed to various weather conditions and constant
temperature variations, both the clinker and the substrate are
subject to expansion and contraction in different degrees, due
o the mature of the v malerials

For this reason Bevible adhesives such as KERABOMND mixed
with ISOLASTIC must be used, because their elasticity allows
for contraction or expansion as needed. Depending on the size
of the clinker used and the type of substrate, INOLASTIC can be
substituted for water, either completely, or diluted by 50%.
Enough adhesive must be applied when installing the elinker to
cover the tile-back completely. For large modular or strip-tiles
with high lugs and ribs, back-buttering is required to make sure
there are no voids between the clinker and the subsirate,
This is the ideal place for rainwater to penctrate and
accumlate, creating dangerous stresses that can cause the
clinker to debond when ice forms.

Tt ".1,1|_1.|_-| |-|'|,-|.I|||;|::- mingicnid JI‘l'Fl\.1r|:|.Ir."¢'||'l|'-u':l'1 E'||.n.1|_'u~.1.n |'ll'lil|lli.'| liru=
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Thiz photos featune
clinker rlacln.ilnj.; an
Bulldings complited in
the 8's and W'z, using
SIRE clinboer instalbed
with Mapei KERABCENLY
+ ISOLASTIC sdhesives,

L. Light gray and whine
polished clinker,

sire 2.5 x 12 cm, bodaling
4,500 siy.m.

2 Moss green polished
clinkier, size 24.5 = 12 cm,
skl ing 28K 4], 1,

A beory andd Blise
pobished clinker,

siwe 2.5 % 12 em, botaling
| 4 (KN =],

4. White unpalished
clinker, size 245 x 12 em,
bovbarking 2,400 sq). m

5. Gray and pink polished
clinker, size 12% 12 e,
totaling 3,200 sq. m

f Cusbormn colored clinker
with seini-ghoss finish,
siee 12 5 24 ¢mn, Iul.'ljinﬁ
4.500 55 m.

T. I.ip.hl gray and gray
podishied clinker,

size 12x 12 em, totaling

B s

Char thanks o Sine
Klinker and expacially 1o
D, Maria Bossolason,
Marketing Dirccior

4T e
A0 W
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FACE-LIFT

An old clinker fagade with debonding problems was

beautifully rencvated in record time.

by Stefane Pizzorne

Tn specialists, renowvating a building
facade may seem like a routine
operation, but when speed and high-
quality workmanship are required, things
can get complicated. Bush jobs often
mean problems, but at the same time,
they can be a source of great satisfaction
when they are done well, and completed
on schedule for the (understandably)
demanding customer,

This project called for the renovation of
the Facade of a prestigious building on
Corso Europa in Milan. The polished
clinker facade had developed debonding
problems caused by water that had
seeped in between the substrate and the
tiles. Joints had not been grouted when
the building was constructed, allowing
rainwaker to penctrate for [orty years,
causing serious damage. Once the
damaged pieces of clinker were removed,
those sections of the substrate that
seemed unlikely to guarantee bonding of
new materials wene
demolished.

The substrate was then
subjected to analysis.
The secthons that were
removed shows signs of
prolonged, deleterions
contact with water
(Phato 1),

Along the stringcourses
and around the blind
windows thal had been
incorporated into the design of the
fagade, symptoms of carbonation had
appeaned in the concrete (Photo 2). The
reinforcing bars were stripped down to
white metal and subsequently tnaated
with MAPEFER, Mapei's two-part
cementitious mortar for anb-cormosive
protection of reinforcing bars (Photo 3).
The rebars were then coated with
MAPEGROUT THINOTROPIC, the
shrinkage compensated fiber-
strengthened thixotropic grout for
concrete repair, inan average thickness of
25 mm. GRANIRAPID, Mapei's two-part

fast-setting mortar
system with rapid
hydration, was then
applied to the
previously treated
sections of the fagade
(Phodos 4 and 5). This
product was ideal for
the job beciuse it s
shrinkage-free, fast-
setting, bonds perfectly to the substrate,
and s resistant to temperature variabons
and aging, PHOTON
CEAMIEAPID was F
applied in a
thickness of several
millimeters, After a
few hours, 12 x 24
crm Laria clinker
cladding was
installed, wsi
GRANIRAPIDand

i niv 5 troweel v
(Photo &),

. Only three
hours after
being installed,
. the clinker was
ready for the
first phase of
grouting with
KERACOLOR
Wbt fine-
grain ready-
miiwed cement mortar, taking care to use
clean water for mixing. After
approcimately twenty minutes of letting
the mix set in the joints, a preliminary
cleaning was done with a hard, just barely
wet sponge. This first clean up is very
impaortant because it makes the second,
final one much more effective, using
clean, dry cloths,

Traces of cement, limas, and other job-site
maberials were removed from the finished
facade with KERANET liquid, an acidic
cleaner for ceramic surfaces, used wikh
abrasive scolch-brite type sponges.

PHLFICY 3




R R )

o

| PHOTO 4 PHOTO 'S

KERANET, a special buffered acid, does not damage surtaces,
vet unlike more aggressive acids (muratic, sulfuric, etc.), it
actually eliminates the efflorescence which can sometimes
develop on them. [t probably took longer to erect and dismantle
thie scaffolding than do the actual renovation using Mapei
products. The architect’s thanks were reward enough for Mapei,
along with his promise to call us on his next project. J

The Technicn! Dadir Sheels for e preodfucis
macirhiomed in Pz arkicle anr be i oo AMaper
Wirafers M. 1 "Cenmanye Tole L™ ot e N, 3
"'Flrel'hl'arl_:g ‘.*:rwm.lru' [arar™

Wi tiwenk Laedo Kltirker for Mietr co-openaifor

TECHNICAL DATA

Installaion: The Cabblan |.P|||I-.||:||.TI it L
Evireyaa, Bikan, linly,

Year bulli: 190

Year renovated: 19967

Contracton Velrocenenio 5.0, Milena
Mapei products wed In renovation
MAPEFER

MAPEGROUT THIXOTROPIC

Mapel products for installation of dinken
CEANIEAMNLY

KERACCHLONR
KERAMNET LICILNED

'I'I'n.'-"'.-l.1|1-|'i r-||.-|.||r.'l'\ maen e ane partof
Mapet's Eunopoan product Hnes
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EXPERT OPINION

| SAFETY UP FRONT

The popularity of ceramic files on building fogodes brings up the aspect of safety ance again.
This topic was discussed ot o recent conference. ® i

by Adelmo Bovio

‘Exl:m-]nr cladding, especially in ceramic
tiles, has become very commaon
practice in Europe. In Italy, for example,
where the total consumption of ceramic
tiles for 1994 was 225 million sq. m., 65
million sq. m. were used for walls and
maore than 5% of this was installed on
exterions.

We can therefore estimale extberior
ceramic tike installations in ltaly as
amaimting o about 3,500,000 sq. m.,

tov which natural stone or agglomerates
must be added.

EU standards

In the past, national standards were
published regarding the design and
installation of exterior

in ceramic tiles or natural stong
[see following table).

Tabla 1

The process of integration of EC
countries into a single community not
anly on the economic but also on the
legislative level has accelerated the work
of the CEN, the organization responsible
for formulating new European standards
applicable in all EC countries.

For that which expressly concerns
ceramic tiles, the TC67




LR LR :

corriminbhoe wias
created in 1978,
chaired at the time
by Laurence Burton
(GB) and today by
Carlo Palonomnari (1) .
Between 1980 and
1965 the commiltee
claborated a seres
af EC regulations
for ceramic tiles. In
1989 the Wil.d work
group operating
inside the TUART
began work on
formulating
shandarnds for
ceramic Hle
installakion
products e,
coemenibi s,
m]-:l.:r'lnin._' adbie=sives in
water dispersion,
chemical reaction
adhesivies, amd
grouts. This
committes was
assigmed to llaly and was chaired b}' L
Glongio Squinzi. The committee was
made up of approximately 15 members of
the most important countries, and has
concluded its work concerning
cementitious adhesives, both oreanic and
latex based. Their conclusions are
currently pending public review in the
various member countries before being
|_|11F|||.'|:|'|i,':1ll.'-|.|. W53 activilies ame
continuing with cement and latex hased
grouting products, At the beginning of
1993 the TCA7 created a new work group,
thie WG4 (headed by Mr. Spencer Ford -
GB) which was charged with formulating
EC regulations for ceramic tile installation
procedunes.

This work group is composed of a large
number of national delegations and
ilirosl eViery c:ll;,'ll,'g.'lhl.ll'l includes
representatives from tile setters
associabions, ceramic e manufaclurers,

manufacturers of selfing materials, and
official testing institubes. After the first
four meetings it was obvious that a lol of
hard work was going (o be needed before
obtaining a consensus on BEC regulations
andl codes of procedurne.

Installing ceramic tiles on building
fagades

Returning to the subject of BC standards
for exterior installations of ceramic tiles, it
wiotild be impossible to discuss every
problem here, but we'll try o cover the
most salient points. [n all the standands,
special attention is paid (o the differential
moviement befween the -:_'l.".-il.liilw; and thia
substrate, resulting from temperatune
variations which can affect the cladding
in various ways depending on its
exposune to the sun, geographical
position and the color of the tiles. The size
of the tile is also very important because
larger tiles requine wider joinls and a
flexible adhesive, In Europe the mast
common substrates found in exterior
installations are cement rendering and
cast concrete, Cement rendering, which is
the most widely used, must be well
anchored to the wall, solid, without
cracks and with a curing time of at least
three weeks, Addition of lime o ihe
cemmedit binder can sometimes cause thi
formation of efflorescence. The substrate
surface must be plumb and true, so that
whien a 2 m-long straight-sdge is placed
om any part of the surface, it should not
shiow any gap exceeding 5 mm betwieen
contact points. If the gap exceeds 5 mm,
ihe substrate should be levelbed. Poured
coancree is considered an unstable
substrate for ceramic e installabions
because of delsyved shrinkage movemeni
which can occur in the first two years,

Ak least three manihs of cunng are
recommended before cladding with
ceramic tiles, Using a flexible adhesive
(liguid-added latex portland cement
mortar or a two-part organic) is an




absolute must. A very detailed,
interesting descriplion is contained in the
French regulations (fables 2 and 3).

Ceramic tile and setting materials

With the improvement of ceramic
technology, remarkable changes have
taken place in the last 20 years in exterior
tibe installations, Frost-resistant tiles, bodh
vitreows and non-vitreous have become
cormmon: this means that their waler
absorphion has been drastically redueed.
Moreover they have reached sizes of
flbobdd em. Porcelain tiles are now
available with extremely low porosity
(le=ss than 0L05% by weight) and in a greal
variety of colors both polished and
|.Ln|:uli.-1h|.~4:|. Special new h;-i:hmﬂnm- has
made il possible to manufactiane S0x120
cm non=vitneous Hles, Manofactumers of
setting materials have responded to these
technological advances in ceramics with
new products that work perfectly with
the mew ceramic materials. In Table 5 we
present a list of those most widely
available on the world market. The data
reported here clearly show how much
importance the new types of adhesives
place on the fexibility that exterior
mstalkations require. Consider the
differential moverment capability of
various types of cement-based mortars, as
follows:

=0.1 mm for non-modified d ry sl

’ i I
Tahbla 2
FRENCH CPT 1988 - Part one =
Subsarale Concrala | Cement Concrale Cemoni
randering rading
Ll RN e o —
{ling grain} o [ graiin fior
Ficknessod of 15 1o Bhicknesses of 1.5
Ymm I mam
Aehearsiens,
Comant adhaskess §1.5 05 mm) Cameni adtsakve {15 %1 mm)
L *
b rasin ] ppen
Coment heskes (1.5 o § mmj Comend adheshes |15 60 8 mm|
wilh incomontied Insre wefh ircomiorated resny
Flosting 5% 100 o 5 < 100am'
Tabile 3
mm:m-w _=_=__L
Tha putace om’ S 100 10052300 =000
Tilla waighl Wedl | BocWedd | WoSD | J0«WadD | WedD | 30<WotD
(Ko
Mkanimum hadght e lemit oTEm
Flanting yeu yos NO NO NO | MO
Backoutaeg | Y% | v v |y e | e

coefficient of thermal expansion in tiles of
Ba10F x"C7, wie obdain the data conlained
im the following table.

Considering the almost infinite mumber of
froeee /thaw cycles and stresses to which a
fagade is exposed, the use of a two-part
liquid-added latex portland comient
mrtar is highly recommended for 10x10
em and 230 em tiles. Using a two-part
elnstic latex portland cement mortar is

miartars Tabie 4

=0.1 0.2 mm for dry polymer- Linear
mioditied mortars Tile size variations
= 0.2 0.3 mim fof noemal latex-

added mortars BlxBlcm = O« 108100 C-600mm = O48mm

= 0.7 -8 mmi for elaskic Labex- A xdbem = Be104-100°C-400mm = 0.3 mm
added mortars . WxIem = Be106+100°C - 00mm = 0.24 mm
Comparing this Lh_fremntml 0rinom e B+108-1007C - 200mm = B8 mm
movement data with the ! L 2 '

linear change in the sboe of bl R B 5 L 1uf"1: o i H.I!Im

ceramic biles, caleulated on the
basis of a temperature variation of 100°C
(From -2F C to +80°C), which can easily
oocur in dark colored tiles in Maly, with a

recammended for larger sioe tiles, making
sure that the original latex i not dilubed
on the site.
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TYPES OF ADHESIVES F{ﬁ SETTING Rules of thumb for proper setting
FLOOR AND WALL TILES P _ A
rom the previous examples it is very
Developed in easy to understand the importance of
| N. of parts Fiesibility] USA [Evrope .‘-&']l.:-fllnj.', the right mortar for exterior
Fiaal satling caman adheslvos | installations. Howaever, this is not enduh
it himmdd if the other rules ol preparation and
{5 16 7 mim. thick) i NO 1055 installation are not lolleowed. Let's look at
the most importank:
Cament based + noOrpOraled fesns ' HO the 1. The ceramic tiles must be set on a wel
Carmird bused fo 1520 Mii i HO 1980 muortar bed, staying within the open Hme
. . in onder o ensune thoroush transfer of the
m:?w Daved. Bal-hartening . NO s | Adhesive (o the back of the tile,
2. All tiles with a surface I.lrg.._r,ﬂr that 1041
Camand basad + esii bised blex 2 NO 1860 cm must be installed wsing the back-
Dot Bamed 5 Kasdhis rain Lt 3 YES 1575 butter and foat method, spreading the
: adhesive both on the substrate and on the
et Ao :1.1-.'k. of the tile to prevent gaps from
Mh_mm LETTINENEE.
3, Joint width must be calculated keeping
High Sty 1 YES 1am in mind weather conditions and
Morderata Nl 1 YES a0 freere/ thaw cyeles and in any case must
| b iy less than
Chami .I ” " I. : = 1 | a) 28 mm iorboth vitreous and nom-
witreoaas tle
Polyurathang (ono port) i YEB 1950 b) more than 10 mm for clinker and
orcelain tiles
Erayutmhang fixo phil ’ o e El:l 2 bo 8 mm for small ¢linker tles
By ren basod 2 MO | 198S 4. Dimensions and position of all
structural joints must be carefully

planned.

5. Movement joints must be provided for
every 12 square meters and at the meeting
liniss between two substrates of different
natune and composition

6. Meripheral elastomeric movement joints
must be provided for in all corners and
near windows, balconies, etc.

These joints must be at beast & mm. wide
and st be fillsd with a Hexible sealant
or equivalent system. When all af the
above instructions are followed, it is
practically impossible for breaks to occur
and only human error during installation
or serious structural defects can cause
debonding of the ceramic tiles. g

Thy ||l|'.-.ll. W OCemp iy Nt agri iote 2lpciii
oarerrours cxamaples of Ernopean propects:

11 Proddeiou Reverne O, Ol HeT'lr!'f.'n

2 La Pert Dhie Katifosay Siadion, Lyons, Framnoe
) Offfer Budlidlvg. Prato, Iy

&) Teleconr Offiees, Towlvase, Frmie

5) Hotel Plaza, Pervgia, Ry

&) Conpention Center, S5 Pefershirg, Russas
71 ,fcr:-.l.ar:;l'ul-:c Researciy Cernler, Sassuola, [laly
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= Increase the capacity
/:I the Central Artery
expressway that nuns through the
e hearl of Boston, the Third Harbor
= Tunnel was designed to relieve traffic
congestion by connecting South Boston directly with
East Boston and Logan Arrport. Lhe tunnel is dedicated (o
led Willliams, ome of the past glories of the legendary Boston Red
g% basehall team. Work began in 1992 on digging a trench 1300 meters
-E'::I:u:_. Am. wide, and 15 m. |.1|.'|."|"'. o e boktomy o the port of Beston
In two years the “Super Scoop”, a dredging machine brought in specially
tromm Califormin, remaoved 700 cubic maters of sofl and 2ediment from the
boltom, despite some inconvenience experienced during lobster and
I'Il.'rl I:":l_' ||||:|:|.||||'\l||'\-

T'he dredging operation

[ toediee the nsk of rock fractires that are often the cause of water leaks in tunnels, the architects decided 1o
employ a submerged structure consisting of fwo paralled funneds to accommodate four lnes of automobile

frattic. At 1= shallowest poant the funnel is 2.5 meters beneath the surfaoe of the ald port, =0 the longest section
o thae bunnmed 1s |‘I-'-!1 clisd by the surrounding rock. Several envieonmental measuares were adopte

ed diunng
dredging to keep loosened sediments from contaminating the waters of the harbor: special rubber profection
devices were fitted (o the edges of the dredging bucket to prevent the release of contaminated material. While

L ST Sooop 4 P eclied with dredging, a second machine deposited a bed of rravel on which the funmne|

sections would be placed,. Each zection is 100 mebers long, weighs 7.5 fons and is oulfitted with shatts for the
e ¢ : e
2). The segments, whise interiors had been cast with horizontally and

; ;
o house tiw roadways, were encapsulated in concrete and connected to each other

ventilation svslem (sei Dirawiing

vertically curved profikes ¢
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under

water with

hyvdraulic joints,

I'hie tunmiels rest on

umeven ferrain, beimg 25 m.

deep at either end and 30 m. deep

in the center. Thiese ditferences in grade

made it necessary o use materials with a high

migsdulus of elasticity to compensate for growund

settling of the structure. Specifications are strictor for

tunniel tile than foar tle due bo the environmental conditions
to which a tunnel is exposed: constant moisture, continuous
vibration, extreme temperature ditferences; and shock waves caused by
the backfiring of internal combustion engines.

1,400,000 tiles

The '|_1:|,|'||_'|_I_ called for installntion of ceramie bles an the tunnel walls: 630,000 84, . ol Hxl inch (2525

e} tiles specially designed to enhance their bonding strength, tor a total of 1,400,000 tiles! Such a large and
highly specialized installation required the technical assistance of an experienced setting materials
manufacturer. Design professionals for the project selected the world's largest and most experienced, Mapei
Corp. with h-.'.\LEqu:lm rs in Garland, Texas and four pl.'nl- in e Lisd

Mapei products passed fatigue strengih tests and proved they could ;._uar..ltln' the high quality necessary tor a
tile installation insuch I.'!l..["'l'lt e condifions. [he walls were tirst given a slurry bond coat of cemeniitious
mortar mixed with Mapei PLANICRETE 50° admixture, a synthetic rubber latex for better bonding and
incropeed sine |1;._|I|I followedd "l'l. thee installation of a scratch .'.I|-.| tloat coat, Choosing the adhesive po -.:|.||||.'||
careful evaluation

This difficult project was made possible by using Mapel KERASET® thin set mortar, a cementitious adhesive
thiat hardens without shrinkage, and bonds perfectly to all substrates normally used in construction, mixed
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with KERAPLY*® labex admixture,
Another product developed in the Maped
laboratories wis seleched for grouting a
surface equivalent to that of 4,600 family
bathrooms: ULTRACOLOR, a latex-
modified, hydraulic cement grout that is
fast drying. hardens without shrinkage
and prevents formation of surface

i lorescenos,

“Maped preovfucts haoe beerr selected for B file

rirefmiladion fir the Third Harbor Timel

AT i Il.ln'l"!'l technsal ':'r'-'ll"u'.'u'I'n!I.'l"'\- Py
Iwterr om sile on spoerl peonsine lo pHsary
flead thetr prodicts wene instolled I'ln"ll_[ll'ruli.l
The qaralily s pevformutiee of MAPE]
prsfucts e far exceeded Wielr compelilors
Frown Wie sprvadalility of their KERASET]

for Fle eurse of clean wip of therr
LILTRACOLOIR® groud.

e are confident that we made the |:'|_|:||'||
decision in wl--..'lllu_'. "-.1._|]'I|_'| I,'lrlhll.ll:l"\- {our
this project,” declared Bob Vesey, Project
Manager

We at Mapei couldn’t be mone pleased.
PHOTO 5
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TECHNICAL DATA SHEET
Frogect: “Third Harbor Tunmel™, Boston
Execuled: [URF2-15
Project Mansgen Bob Viesaey
Cladding: Sx& ench (25625 cm. ) oeramie bl

Proslucis used Tor Hle inskallation®;

M AMICEETE

KERASE]

KERATLY

LLTRACOLOR
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Corp. (LSA)
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EUROSITAR,
YOU'RE A STAR

Working at full throlfle to build the railway station
of the 215t Century, the Evrostar Terminal of the
Gare du Midi Station in Brussels

by Francesco Stronati and Aristide Mariotti

hie niew Eurostar PHOTO 2 ___ Ik
train which e
links London and
Brussels, hurtling
through the Chanoed
Turinel, sparked the
impetus to begin |
work on the
renovation of the |
Gare du Midi railway |
station in
Brussels, The Ewrostar | —H
project becams: a
reality in 190 when
the Belgian |
government gave the
gr-ahead to build a |
high-speed rail line,

[ETHIV |
The Ewrnpslir
| Terimiruaf

the TGV (Train 3 L == :’,':’: o ,,- .
Grande Vitesse). Thal Tracks 1 and 2 which are reserved T

same year the Belgian State Railways and  exclusively for Burostar trains, The

a group of private investors founded Eurostar must follow very strict secarity

Eurcstation S.A. to plan the rebuilding of procedunes and therefore this part of the

the Brussels Midi station, which is used station must be completely closed off.

bty SN i licny passengers

a year. Work began in 1992

and is m.]‘lLH‘lLI]r.'f‘i' for STAGES OF CONSTRUCTION

complefion in the year 1992 Siort of demolition wark on the Tower of the ok siokion. Trocks |

2000, by which time the ond 2 ore readeed for Eunostar London -Brussels frains; now foors,

ertine station will have mlingi crnel h-g l‘,ﬁ e invtdalled in the main conmeching nafrldqr

been renovated and ready Irm'd C :E Ih train plotiorms. are designed; ho

1oy s 270000 : Ell'lhil-r [ Hiemhﬂng operofion is sahaliesd in the

B RGN A Selk Bl uhmelmﬁucn]uhnh;l“‘rmﬂumrmr“

passengers a day. In compariy ka the TGV plotforms,

charge of construction are

I“l.’,_. Mersins and the 1994 TI"!'T'G'I\" EU!'“‘:" Turmm-u| i -D!'I'il.‘ld'hrl:lpﬂmd io receive

architectural firm of De passergers in November

¥reese and Faris 1995 The lout section of the TGV Terminal [iacks 3 1o 6] is completed

and e lor international trains, to ke grodually

Maximum ﬁﬂ'“l“}’ far F by TG kairs; wailing rooms are com

RS 1996 The Thalys Irain is incuguroled (ihe PBICA ino: Poris, Brussels,

" Cologne, Amslerdam|.
Situated at a right anele to -
the Main Concourse of the | 1997 The relail spoce orea is opened -
old station, the new TGV .
Terminal is completely 2000 Penned complation dote for the rensvation af e enfire wiafon -
self-contained. It houses

3o
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KERACOLOR

Somie sections ane reserved for
passport control and baggage
check, while othéers are
designed for passing fime
agrecably between
connictions in bars, boutiques
and waiting-rooms. Another
TG Termimal, also known as
the FEEA (Pards-Brissels-
Cologne-Amsterdam) is
located on Tracks 3 to 6.

This area has been left open,
since il does nob reguine
security checks at the
entrance. The station is on
bwo foors, Ticket counters
and waiting rocms are |ocated
an the ground floor and train platforms on
the floor above. The project also calls for
thie eventual construction of reail space for
farty shops, hotels and snack bars located
on o side of the Main Concourse, On the
other side of the Conoiurse the Travel
Center is in its final phase of construction.
Here M automated ticketing machines will
replace the old ticket windows. The entine
area surrounding the Brussels Midi Station
is slated for change. The renovation of the
station s linked o a wider urban renewal
profect which covers an area of 120,000 54
m., of which 20,000 are planned for hotels,
L0000 for residences and 2,500 for parking
Earages
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The main
challenges: Time
and Logistics

The construction
firms working on
the Eurostar Terminal had to meet many
challenges. One of the most pressing
problems was installing the Aoor guickly
"The time factor has always been our
biggest challenge,” observed Frans

fandermeersch, Project Manager for CFE
Construction. "The station remained
open, with over 100,000 Passengers
transiting each day, so it was impossible
to work om more than beo pl-nll'umls ata
lime, The logistics of the job site
presented another major problem: before
wie could install the new one, we had to
demaolish the old loor of the main
connecting corridor completely, but
without entirely blocking off passenger
access, The ald one had buckled in
several places and only risked getting
wiarse over time, so we had to remove i,
along with the old substrate.”

Fast products for short deadlines

To address timing and logistics problems
mast effectively, the Project Managers
required the use of fast-setting products,
The ground floor corridor was divided
into sections which were closed 1o trafic
nnl}' a tew days al a lme,

Substrates First

The first pob to be tackled was the
removal of the old flooring and substrate
right down to the reinforced concrete slab
underneath, Then a new substrate was
made with MAPECEM, the special
hydraulic binder for fast-drying
shrinkage compensated screeds.
MAPECEM mixed with water amd
aggrerates prodoces a mix that hardens
and cures in an extremicly short Hme, so
the MAPECEM screed was ready to be

tiled over in only 24 hours.

This way an enormous amount of Hime
was saved on the job-site, :|1.-1_|||,Ei.|1g th
long cure times requined by conventional
substrates (af least 28 days) before being
able o install ceramic tile or natural stone
flooring,

Thanks to the high mechanical strength of
the MAPECEM screed it was possible to
open the floor to heavy traffic only 24
hours after installation. To anchor the
nesw suhstrate o the concrebe slab, a
bonding slurry was applied consisting of
one part by water PLANICRETE
{synthetic rubber latex for comentitious
mortars) and two parts MAPECEM. The
muortar for the substrate was poured

before the bonding slurry had completely

hardenied,

An agglomerated marble Moor

Planning the installation of the flooring
reqquired extreme precision since it was a
meosaic of marble tiles with colored motifs
andd many curving designs. The surface of
the screed was finished with a finishing
machine while the MAPECEM was still
freshe. The fooring of agglomerated
markle tiles with polyester resing wis
custom made for this project by Marbra
Lys and required the use of a fast-setting
and drying adhesive with high adhesion.
GRANIEAPID was selected because it
meets all these requirements. Only 3o 4
hours after installing the floor covering
with GRANIRAPID it was possible to
grout the joints with KERACOLOR FINE
GRAIN, a ready-mixed cement mortar for
filling joints from 0 to 4 mm. All of these
products were used not only for the
flooring of the entire first Roor of the new
terminal, but also on the platforme of

L

L
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Tracks 1 and 2. In addition, the platform
of Track 1 had to be waterproofed before
installing the flooring. A 2 mm thick coat
of MAPELASTIC, the two-part flexible
cement mortar for waterproof protection
of concrete, was applied over the
MAPFECEM screed. Waterproating was
easy; using a melal trowel and embedding
& fberglass mesh into the MAPELASTIC
After four davs, when the substrate had
hardened, it was possible to install the
agglomerated marble tles using, as

before, GRANIRATPID.

Ceramic tile on the walls

ADESILEX P25, Mapei's ready o use
paste adhesive, was used for installing

PHOTOY

ceramic tles over cement rendening on
thie walls of the bathreoms in the
termimal. The operation took an extremely
short ime here, oo, because this adhesive
i ﬂ'.'!l.l:l.' bow Lise weith na |'|'|'|1|.iI1!_'I miseingd,
ULTRACOLOR, the fast-settng and
quick-curing cement grout for joints 2 to
20 mm wide, was used to complete the
installation. B

Iecirrice] dafa sheets for B
promdicts anebivace e this arficle
e ooeibimirad o Maper Hepder N1
“Cirramic Tile Line"

TECHNICAL DATA SHEET

Project: The Eurcstar iI-I.n.I-.-..l.'!,':'il.ll:lm al
Brimseds-Midi, Brssels, Belgium

Yoear of executbon: 1992 o 1998, still undes
comslroction

Ciontracton SLNE, Brusals

Architects: Furcsiaticn

Gaeneml Conlrachor for large-scale projects: AM
O (- Bl D Wual SCEL) CFE, Brissels

Floar snd wall coverings: martble aglomerahs
by Martsra Lys, | {arelbeke and ceramic Hies
hreom several marmdackumens.

Mapel products used:

Insdallatiin |'-.||.h!|u'l:-. MAFECEM scrminds
'-i||.|rr:. ] it MAPECEM amd
FLANKCRETE

Aalhesivis CRANIEAFPID and ADESILEX I'25
Grouk KERACOLOR FINE GREAIN and
ULTEACOLOR

Waterproofing products MAELASTIC

Tha: !'u.l.1p|'| rlmdu'h mwntioned are part o
I'.1.1p|'|"= ]:l.lr.'np('.'nl pn'dln.'l; lires=

Tl
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e Cireat Beld

Link
connecting the
islands of
Denmark to the rest of the continent is
without a doubt one of the most
significant infrastructure projects to be
completed in Europe in recent years.
The project called for the construction of
two bridges carrying three lanes of
puitomobile traffic in each direction (with
an estimabed 16,000 cars a day!), and an
undersea tunnel exclusively for trains:
a colossal network 6,790 meters long
crossing the Storaebelt Strait between the
Danish mainland and the island of
Zealand, The two bridges were designed
to perform the same function but with
different characteristics, The West Bridge
covers the first portion of the project
between the Danish peninsula and the
little island of Sprogo, located
approximately at the halfway point of the
Creat Bele Link. The East Bridge connects
Sprogo with the island of Zealand and
was inaugurated June 14th of this year.
With a central span 1,624 meters long,

by Natasha Calandring and Pasquale Zaffaroni

I"HCTCY |

between its two concrete towers, it is the
world's second longest suspension
bridge.

The East Bridge

Mapei products were selected to be used

e A BRIDGE TO THE FUTURE

Mapei products were selected for the East Bridge segment of this grandiose
| fransportafion project linking the islands of Denmark with the continent

Phiee 1
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befioven e Nordh Se0
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withstand the
potential
impact of a
large ship
accidentally
colliding into
thiem without
the bridge’s
suffering
irreparable damage. The East Bridge is
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Phote 2 in building the East Bridge. The project
Detaits of the turned out to be especially complex
Jormmwork usad in the because it had to integrate a
f:ﬂ:'.‘,:rf..:'.]:.,‘f:”, transportation system moving cars, frains
L . 'e. M T 3 T g

with the Eip of the :]I!IIi ships “;lhlm.l-hm ing a negative
prulen and the hase of impact on the environment. Each year
fire bewrimg reproduced 20,000 ships pass from the North 5ea to

it Hie Muiped plivd in the Baltic through the channel separating

Meddighia the islands of Sprogo and Zealand.
Having to keep the channel open to
Phaata 3 heavily trafficked shipping lanes

O o thee firsd trials necessitated the building of a suspension
il ol Ay Jex) bridge 65 m. above the waterline with a
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divided into three separate strsctural
elements, the central suspension span and
the two bridges approaching it on cither
side. Although the latter were not
suspension bridges, they presented a
considerable challenge to the project’s
archibectural and construction fHrms, For
bath the central span and the two lateral
spans the architects opted for a roadway
with a longitudinal center reinforcing
beam and with russes formed enfirely in
high strength Fe 420 steel.

The roadway rests on concrete pylons 193
. apart, Iks mgin requirement was
reststance (o horizontal vibeations caused
by wind and vertical vibrations caused by
automobile traffic. Most importantly, the
mortar used for anchoring the rods
connecting the reinforced concrete pylons
with the steel bearings supporting the
roadway had to possess high flexural and
compressivie strength.
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Full scale fest

The detailed planning for such a large
scale project made iF necessary (o test the
materials to be used. Mapei was able to
satisfy this requirement because of the
high quality of its products and its very
accommodating technical assistance team.,
A full seale test was conducted at the
Mapei plant in Mediglia to guarantes
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optimum product performance and
proper installation on site. Following the
pattern of the reinforcing bars, the top of
a pylon was reproduced o simulate
actual conditions. A slab was then

prepared o represent one of Hwe bearings,
containing the exact numbser of the same
size Welson rivels used in the real
bearings. An extremely fluid mortar was
needed so it could be poured around the
thick network of rebars, The ideal product
for the task was MAPEFILL mixed with
fine gravel to reduce the heat of hydration
generated by such thick casting, Cnoe the
slab was removed, the surface was
examined to check porosity, ie. the exact
number and size of
pores. This last test
was very important
because it ensures
that the weight of
the beams is evenly
distributed over the
enbine area.

After checking that
thie modulus of
elaskicity was in
keeping with the
requirements of the
bearings’
manufacturer, bests
were made o
measure mechanical
strength both at
narrmal
temperatures and at
50 over various
amotnts of time,
With the data
gathered during the
series of full-scale
tests at Mediglia,
Mapei was able to
co-operate actively
on site, following
casting closely and
checking up on the
pumpability of the
product,

For increased protection from
atmospheric agents the MAPEFILL
bearings were coated. with MAPELASTIC,
a mortar that is permanently flexible even
at sub-freezing temperatures and
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impermeable to sulphates and chlorides.
A light-colored MAPELASTIC similar to
thie color of the concrete was requested,
Here, too, Mapei was happy to comply.
Special importance was placed on
maintenance from the very first
conceptual analysis of the project.
Pertodic safety checks will be made to
guarantee that the products installed will
last for over 100 years, even at gusts of
wind up to 25 m/» Jd

The fechmrcal sheets of e
proadaicts amersfiovred im dhes rrficle
are coarlrdried o Moped inader

i 3 “Birildtng specialiy e

TECHMNICAL DATA
Priject: “The Great Bedi Link”
Year of Execulione 199 -1598

Awchibects: Dissing + Wistiling Arkitekirma
A5 and Jorgen Vesterholts Tegisdoe ApS

EAST BRIDGE:
LConstruction frm; Imdeoma-CMF Sud, 1ealia in
coaperabion wih Sletroman Boymion { '.mn.||.||:.l
ke Birdaall, LISA

Technical corsubants; [oint Ventare CHE:
& UMY Icorsult AJS, Denmark

= Kamball, Hannemani & Higlund 405,
Dherirmiark

Spnti.ljhh asanctaled with Jaint Venture CER:
Chasdas, Japan

Melape pmdl.-.l:h weed:
MAPFEFILL
MAPELASTIC

The Mapei procucts men Bored ane par of
Mapei's Europsean prod st Lo




HIGH TECH FOR A NEW HEADQUAF_ETERS

Boehringer could count on highly specialized partners and technology to ensure the best outcome

possible on this project.

by Paolo Giglio

N~

DEAMWIMNG |

m'&-li'u.'n! flooring is ideal

or large spaces such as
offices, clinics and schonls,
In Monza, a suburb of
Milan, the new
headquarters of Boehringer
Mannheim [taly, the well-
known pharmaceutical
corporation and keader in its
field, was recently
completed. The company
took advantage of highly
specialized partners and
technology o guarantee
optimal results, Let’s take a
closer look at the installation
of approximately 14,000
square meters of resilient
flooring in their new offices.

PHOTO |

Preparation of the substrale

Contoured galvanized sheeting was
installed and anchored to the finished
reinforced concrete slab. This wechnical
solution gave great flexdbility for
installing the electric syslem on each
floor. We can see in Drawing 1 how the
project disign found a way of avalding
intertercnce between electric, telephone
and computer cables

An anhydrite screed approximately 4 cm
thick was poured over the galvanized
sheeting as a substrate for the resilient
floaring, The proper installation of
materials resulted in a substrate without
cracks that features very high mechanical
strength. Before preparing the
underlayment, a test had to be made with

SERVICE
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PHOTO 2 FHOTO A

a carbide
hygzrometer 1o
mike sure that the
moisture present in the substrate did not

exceed the (1L5% required by present PHOTOS
standards.

The underlayment was prepared by
.!||.I-r.||:1i:|'|=cr thee suirfmee of the .'ull11.-1||"i1|,'
with a sanding machine (Fhoda 2)

This operation opened the surface pores
of the substrate to allow the primer to
penetrate into the structure of the screed.
[horough vacuuming followed (Photo 3).
This step is very simple yet all-important
because the underlayment must be free of
loosse mnberial, dust or lnbanoe.

Then PRIMER G insulating primer was
applied with a roller, taking care to
spread the product evenly.

This surface treatment between the
gypsum substrate and the FHOTO 6 PHOTO 7
cementitious Eu.“.'el:ing 1
compound is indispensable
because it prevents o
chemical reaction between
the sulphates in the gypsum
and the alluminates in the
cement that can cause the
formation of a salt called
"ethringite” if moistune is
present. One day later
PIAMODUE B was installed,
A fine grain seli-leveling
cement smoothing compownd
that hardens in ultra-fast
tirne, ideal for dry anas
subject o heavy traffic
("hoto 4).

Installing the flocked
floaring

Once the substrate was
prepared, Flotex locked
Hooring was installed, This

il
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stabilizing layer in fiber glass
and an sound deadening
under-layer of closed cell PVC
foam, ROLLODLL, a fast-
setting synthetic polymer
based adbwsive in waber
dispersion, was used to install
the Flotex (Photo 5).

Photos &, 7, 8, and 9 show the
hi-tech Mooring has a nylon fiber surface beautiful fnished job which left the

heat-anchored toa L'I_'.-'l.".r of PVC by customer fully satisfied. a
means of high-speed electrostatic
l]u-:b;.ing (that makes the patbern on this Teclorkon] data sheets for the profincts

tyvpe of carpel), with an infermiediabe rnesilived in teis article are coithdivied i
Mapei Bimder 8- 2 "Kesiliv fooring”

TECHNICAL DATA

Progect: Boehrmper Mannhem lafia 5, poA,
Mionera, (M) Liady

Year of Project: 1995
Constraction Hem: Minole
Project Manager lng. Minotii

Flnaring: Flocked Flobe from Bonar e Flote
LIL{UK])

Lien. .i'l.!-rnl for ir.iI}:I imicdenim Halia Sel, Milan

Floaring instalied by: Self Cant, Monaa

Total area: 14000 5. m

Mapel installation products:
PFRIMER G

MAMRODUR B

ROLLCOLL

he !'|-1.1p|.'i pr-.h!lu.'H maentiored are part ol
!'.1.1Fu'i':t.1 QA pnh:lu.;l: lirses
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s one of the most dynamic and
Alﬂmnmimll}- advanced countries in
thie world, it wiss only natural that
Singapore was chosen as the site to
catapult construction adhesive giant
Mapei into the Far East
[ 1989 the
first autpost,
Mapei Far
East, wis
established in
the region ina
miodist 500
square metre
office and
warehmise
with just five B
emplovees.

It soon Blossomisd, however, imbo a 10,000
scjuane metre operation in a spanking new
building situated in the newly established
industrial park in Tuas, Singapone.

Owver S50 million has been invested in
the mew building which houses the
company’s sales and administrative
offices as well as the plant. The facility
has a daily production capacity of 120
tonnes of powdened adhesives and five
tonnies of liguid polymers.

Establishing a Research and Development
laboratory will soon follaw.

Mg Felix Quek, the Managing Director of
Mapei Far East, very succinctly puts it,
"We nweed o be here first before we can go
elsew here in Asia

"The greatest number of projects are

leseabed b in the

Far East and our

sibceess hene will
L ive us e most
i : important propect
references for the
Mapei Group,” said
e = Quek, referring to
thes development
potential of China,
. Indoching and India,
e “We have to lake

advantage of thie

growth here through relationships
formed with local businesses. 5o it's
im portant that we manufaciure here in
5||1|._:|..1'|_11'-n' and be able o offer strong
technical support to our customers.”
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Strong technical suppaort is
the key

Cine of the misiin reasons that
Mapei has achieved such a
huge success in a short period
of time is its ability to provide
high quality products along
with the excellent support of
its Technical Service.

Mapei's Technical Service gives
every customer pointers on
solving problems as well as
demonstrating the best
inatallation methods for each
project. This close co-operation
ensures that Mapei's high
quality products receive the
best possible handling for
ul:tlninmg optimum results.
With that in mind, it comes as
no surprise that Maped has
been involved in some of the
t=land republic’s most
prestigious projects, such as
the refurbishiment and
extension of Changi
International Airport’s
Passenger Terminals One and
Two.

Mapei also played a part in thie
extension of the second phase
of Nanyang Technological

Plino 8
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University. (ither recent projects include
waterprooting the Sumitomo Warchouse
and the natural stose and ceramic tilie
installations in condominium
dvelopments like Morthvale, Costa Rhu
and Taman Nakhoda, Mapei products
were selected for the external cladding of
the Bishan Commumnity Club and were
also used to waterproof the underpasses
of the East Coast Parkway.

Singapore, a commercial bastion

Alneady blessed by its pivotal position on
world trade routes, Singapore’s stalis as a
free port has contributed greatly to its
commercial prosperity.

Since gaining independence in 1965 the
republic’s per capita income has increased
several fold. It is now higher than that of
sevieral European countries. With a
current population of 3.4 million, the
remarkable economic growth of this tiny
island has made it the world's second
most competitive economy for the last
couple of years, behind only that of the
United Stales.

Singapore is almost always used as the
point of relerence for all Asian countries,
especially where construction, technology
and 5l.:p-p|1.' of materials are concermed.
Like Mapei, a vast number of established
foreign companies have set-up

i3




subsidiaries in Singapore, using it as a
jumping-off point for expanding into

other Asian markets. Until recently
growth trends for the construction

industry in Singapore were at 16% but the
cconomic slowdown currently afflicting
thie region seems somewhat to have taken

thie wind out of its sails.
Sinoe Mapei has made a long-term

commitment to growth in Asia, it has to
be realistic about setting immediate
targets while the region rides out the

foOnomic storm.

With thie economic slowdown affecting
the region and several countries already
feeling the full effects of it, a large
corporation like Mapei has to reassess its
position as a global player in the
construction industry. Felix Cuek asserts
that while the economic downburn in Asia
may be misconstrued in some quarters as
something totally negative, he would
prefer to see it as a silver lining in an
otherwise very dark cloud.

FAR EAST
MALAYSLA INDOMESLA
MAPE] [MALAYSLA) SDMN BHD PTPROPAN RAYA
Mo, 33, Jolon r:le].-"?E Emwﬂm'm:ﬂhw
Kom Mas 0.1 Mo, 47
m|5ug$ﬂ Jl.K.I'lI-'EI:;nrm.ﬁuhuiNn.]'ESE
Duniﬂumhﬁr_mﬂ Jokarto Pusal, Indonesia
Tel: [03) 5595799 Tel: (21) 3856030
Fasc [03) 5595601 Fax: {21) 3854031 /3842223
Conloct: M. Devid Mo Contoct: Mr. Yuwano Imanio
BRUME The FHILIFPINES
ME! CHEE EMNTERPRISE DEXTERTON IMDLUSTRIAL CORP,
Unit 1, 2nd Floor Black C 208 Rizal Avenue Ext.
Bangunan Hj. Abdul Rohmon Bin Awg. 1400 Kalookan City,
Hassan Metra Manilo
mm.mmmm The Philippines
Ang Tek: (2] 3414004/7
Simpong B8, Kompong Kivlop BE 1518 Faoc (2] 3616740
Bandor Sori Begowon Conloct: M. Simpson Ong
Beunei Darussalom Technical Service in the Philippines:
Tek: |2) 232023 & 232024 Couniry Technical Service Manager:
Faoe: (2] 233025 M, Brion 5, Seweort
Contact; Mr. Michoel Lee Tel. (2] 825-070%
Cellular: 91753046321
HOMG KOMG Concrede odmixtures: M. Gilbert Cruz
BAIN D'OR CO., LTD Technicol Service Enginear
Vickario Cantre, &th Floor Tel e (2] B25-0709
15, Waton Rood Cellulor: 0918-816-0635
Hong Kong
Tel: 28079400
Fene: 25139984

Conoct: Mr. Adalf Woo,' Mr. Danied Hui

Mapei in the next millennium

Muper Far East iemder
Hig iamagrmenid of
Feix Choek dnicleides
Findorideint, Minddisang,
Braiined, the
Flliprianes, Thatlomt,
Tinirown, Heury Ko,
Clriie, Japenn, Vietimnm
and Sourdt Korew

DISTRIBUTORS

TAIWAN
CHUAN B4 HSIN CO, LTD,

Mo, B, Lone 451, Tau-Chong South Rood
Chang Hua, Toiwai

ROC

Tek: (4] 7615521

Faox: (4} 7619241

Conloct: Mr. Vincent Lin

ROYAL U-MAN INDUSTRIES CO,, LTD
Cordl Building, 4FL-3,

Mo. 129, Chong-Chun Rood
Toipei, Toiwan

RO.C

Tol: (2] 25515688

Foo: (2] 25419227

Condoct: Mr. Donner Tong
Technical Service in Tafwon:
Couniry Technicol Servica Manager:
Mr. Ama Wang Chih Hung
Cellulor: 32-541760

THAILAND
BRMAT QO LTD
1607, Soi Lodphroo 94 [Panjomsr]
W :
10310
Tal: [2] 5303943
Fene: (2] 5303964
Contoct Me. Trakamchai
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"I see this slowdown as something
positive, in that we need to realign
Mapei’s strategy to reconsolidate our
position and perhaps look at new and
diffierent strategies for the emerging
markets.”

"I think that the problems affecting the
region can be overcome in the next couple
of years, although the period of recovery
will vary from country to country
d[*pmdm;._, on their individual
infrastructures.” Among some of the
things that Mapei will be looking at is
stepping up its marketing strategy and
broadening its distribution base as wide
a5 possible, With China's potential for
being the site of the next economic boom,
the recent establishment of a network
there is timely, as Mapei attempls to tap
info otherwise unknown territory.

As the Tigers adjust to the changing
economic landscape, Maped, with its well-
established reputation and position in
Asia, is poised to take advantage of the
vast opportunities that will surely open
up in thie near future

Singapore: Mapei's beachhead in Asia

Alter establishing the Singapore office as
its slable centre of operalions in Asia,
Mape has since branched out with

distribution points in Hong Kong,
Taiwan, Indonesia, Thailand, the
Philippines and Japan. Although the
network is expanding quickly, Felix Cuek
beligves thal the company s next step will
depend on where the economy seems (o
be developing most rapadly. This
pragmatic foresight led Mapei to establish
an operating branch in nearby Malaysia,
which was undergoing a period of rapid
development intended ko bring the
country into the next millennium,

“In 1994, the pace with which Malaysia

Cabriele Missaplia, left, winmer of the 1998 Tour
of Malaysia cycling race with fellow beam
il Ceiuliano Figuens fn Kuala Lumpar

Species: hapaed Beelke
Habitat Strgapore
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was moving forward through its Multimedia Super-corridor
convinoed us that we needed a branch in Kuala Lumpur, the
nation’s capital,” explained Felix Chuek. "The remarkable growth
of its construction industry represents an enormous potential for
r'.I.1.|:H.i'*~ high quality products.” With that in mind, Mapet has
since been involved in the Kuala Lumpur City Centre (KLCC)
project that includes the Petronas Twin Towers, the tallest in the
world, and the Suria KLCC shopping centre. And Mapei was not ~ Plato T4

aboul o miss oul on Malavsia’s mammoth Kuala Lumpur Jllh' .‘vulr:||:aa||- Cordvominizm Project, Stngapure
International Airport (KLIA) project, supplying malerials for its Plrate 15 _ _ :

VIP Passenger Terminal Bailding as well as the adjoining Man i n-"'r‘_"r."" T""'.'_' Togoer, Rane Lamuas
Pacific Hotol. (e foltomedmg mrficle)

In the Philippine capital
of Manila Mapei supplied
the products used to
install the exiernal
cladding of the Rockwell
Center, a condominium
project consisting of Hve
residential towers. It is the
first high rise in the

country to use exterior mosaic tiles, with a total surface of
.1-|:=-|:=-r-c1:'-|n1.1t|:|'. 42000 square metres, made possible with thee use
of Mapei's flexible adhesives. In another part of the city, Mapei
took on the development of the Filinvest Festival ‘rupl.nmll
utilising the first floating bed in the Philippines for more than
39,000 square metres of tiles in the public spaces. o

b




TOWERING ACHIEVEMENTS
IN THE GOLDEN TRIANGLE

The Patronas Twin Towers ond the Suria KLCC shopping centre are spectacular new landmarks in the
Kuola Lumpur cityscape by Felix Quek

Thl.' Kuala Lumpur City Centre (KLCC) project
is Malaysia's most ambitious undertaking to
date, a spectacular showcase for this progressive
country of 25 million. The rest of the world will
agree that Malaysia is moving in the right
direction as it enters the pew millenniim
upward!

The 100-acre KLOC propict is losited in the
Golden Triangle, the pulsating heart of the
mation's capital, and its centrepiece is Malaysia's
skarrway to the skies. the Patronas Twin Towers
at 452 metres, the tallest in the world,

Visible from miles away, the shimmering spires
have filbed Malovsians with the sense of pride
that Mew Yorkers feel for the Statue of Liberty, or
Parisians for the Eitfel Tower.

The complex technical aspects of the project made
it without a doubt Mapei’s biggest challenge in
Asia =0 far,
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The Petronas Twin Towers
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rl.1.'I|'|t'j"-- innovalive |1||H.!11.;|_-. wens extenlial for
the completion of the soarng towers, whene the
movermnent of the structure had to be carefully
compensated for. Immediately on entering the
building one finds Mapei products underfoot in
the granite flooring of the lift lobby, Mapei's
revolutionary materials were used o install
granite im all of the 170 litt lobbies of the bowers
on a total surface area of more than 4,500 squane
metres. Due to the natune of the bullding, the
screids were fortified with PLANICRETE 50, a
synthetic rubber latex for greater adhesion,
strength and resistance to moisture,

If a comventional system had been used, the
floring would not have been able to withstand
the movemen|s in the steel structure, Meedless 1o
say, PLANICRETE 50 perfectly satisfied the
mguin-mu-n!.-. T ) x 4 = 15 |'|11Jl.-5.;r.1ni||:
stabs were then set with KERAFLOOR Grey
mixid with 1ISOLASTIC for added Rexibility.
The Hooring wis groubed with ULTREACOLOR
for a high-quality colour-coondinated finish.
Mapei products can do wonders under almost
any conditions, whatever the specifications of a
given progect, bul it is the technical support
Mapei provides that makes it the brand of chobce.
Druring construction Maped technical stalf
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installation. This close cooperation with
the client is what makes Mapei unrivalled
in its fiedd.

Suria, the light of the sun

The podium that anchors the Petronas
Thein Towers houses the Suria ELCC
shopping and entertainment complex, the
like of which had never belore been seen
in Malaysia. The word Suria means “the
fight of the sun” in Bahasa Malavsia, and
the Suria Centre is dazeling in its design,
its size, and the quality of its tenants,

A focal point for fashion, leisune and
enlertainment, the Suria ELUL nses on
six levels above four levels of
undenzround parking, covering a tolal
area of 140,000 square metres, with 94,000
square metres of refail space

Suria KLOC featunes mone than 250
specialty stores, including a large number

of flagship
sbores as well as
international
and regional
newcomers thal
add variety to
thie :u|'||.1}l|_"l|:|'|;._'|
seee, O her
attractions
include theme
restaurants and
W spacious
food courts bo
cater o the
Listes @l
cosmopaolitan
Kuala Lumpur, population
currently 3 million and growing
For it to be truly awe-inspiring,
the developers o thee project
knew that nothing could be lett
1o chanee amd |'|-:|'||:f,.' the best
would do. Mapei materials were
selected to be used not only to
install the fAooring in the huge
retail spaces but also for
cladding the exterior of the Suria
Centre. Mapei's winning
combination of high-end
products and technical know-
how affered the sophisticated
echnmical =olutions that the Suria
KLCC project called for.

Marble floars for the Suria
KLCC Centre

Tov allgwe for the movement
inherent in steel-frame
buildings, the Hoors were

Froufidfenral designt of
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designed with floating screeds formied over the structural
concrele [toor slakbs

MAPECEM spedial fast-setting hydraulic binder was used for
the sereeds, over which 20,000 square metres of marble slabs
were installed with KERAFLOOR and 1SOLASTIC, a flexible
adhesive which allows for the movements of the building, The
marile fnoring was grouted with ULTRACOLOR rapid-setting
and hardening cement-based grout.

It was a challenging task to make sure that the screeds could
withstand the stress and movement of the building without
cracks forming on such a large surface. Movement and
expansion joints were seabed with MAPEFLEX PU21, an
abrasion-resistant sealant for floors subject to heavy traffic and
high movement. Mapei products were also used in the public
hathrooms in the Suria KELOC, MAPELASTIC. a two-compaonent
rim'lbluu cement morlar was vsed o '.'.'.Hl,'|‘|,'|;|,h,||l thie conercdhe, and
PLAMICEETE 50 was used to Prepan: the 4 S %], metnes of

Wik 1 progrsd

Fghit: claddiong e
eleraor of e Smrde
KLCC Cevdie Gl
itehiral
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screeds and renders. Homogeneoas
palished Hoor tiles were set with
RERABOMND and ISOLASTIC, which
were also used to install homogeneous
tles on the walls, Grouting was done

with KERACOLOR.
Cladding the exterior

The cladding ol the Suria Centre has been
Mapei's best work to date in Malaysia
T excbierloor weall il ingtallation not anly
had to withstand the buildings
movermients, it dlso had o have sutficient
adhesion and flexibility to absorb thermal
shock. These requirements were met by
wsing KERABOND and 1SOLASTIC
flexible adhesive o
b maoee than

RO, 000D squuivre: mieknes
of external cladding
composed of
factory-applied
glazed ceramic hiles
on precast concrete
paneds.

With Maped

products Lo satisly
~||.‘:|1"'-.'i.I| constraction
reguirements, the
dream-like Peltronas
Twin Towers and the
Suria KLOC project
became a reality
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An international effort

Built as the headquarters of Petronas, the
Malaysian state oil company, the Petronas
Towers project was from the first an
interrational effort. The American
architect Cesar Pielli won the intemational
competition for its design and contractors
from many countries worked on various
phases of its construction. Mapei's
involvement, too, was internatonal, with
the combined contributions of material
and personnel from Mapei (Malaysia)
SDN BHD, Mapei Far East e Lid.,
Singapone, Mapei Canada Inc. and Mapei
S.p.A, Ttaly, Maped is proud o be a part
of these landmark achievemenis thal ane
deservedly Malaysia's new pride and joy

Ridrag higl in the Pelronas Towers:
Tefl o edplid, Aafrdmine Spwzzofl, Feliy Ok,
Cilirrgfa Soputirzd aend Daeil Ma,
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Fetix Chark, left, il Lanis
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and guarantess 100%
self back-buttering of ceramic files.

I|1:-:4.1||||1;.:. ceraimic lile Noors in exteriors and
in industrial or high-traffic areas requires
viery careful setting, Vioids can form if the
adhesive does not completely cover the tile
backs, and tiles can crack under heavy loads
o lposen in exterior installations if ice forms
in these voids. Given the trend toward the
production of larger and larger tiles, the tile
sether has lo use special setting techniques

b enswane total transfer of the adhesive.

Unitil recently the setting techniguee
recommended for Hles langer than 3030

em. (12412 inchis) was back-buttering,
spreading the adhesive both an thi: back of
the tile and on the substrate, setting the tile
and then pressing it firmly into place.
Obviously this practice is ime-consuming
and consequently lowers productivity and
raises costs. Evien when this method is

) Wil

motion of the
trowel. [t requires
minimum effort on
the user's part and
al thve same me
muskntains adhesive
bixds without
undulations. To
take advantage of
ADESILEX '4's
special properties

carefully emploved, it is practicaily and obtain
impossible to tell if the application is optimum results,
performed correctly without removing a selecting the right

tile specimen. The Mapei laboratories,
always in the vanguard of research for

troweel 15 very
important, The size

products that make setting simpler yet of the trowel

ensure total bonding at the same time, have should be chosen according to the size of the tile,
developed a new product, ADESI LEX P4. remembering that the adhesive can be applied up to
Let's start with the

TRLITHLY, 'I-'I-hH.'I'l i!., ADESILEX P4: ADHESION OVER TIME

synonymous with non-absorbent (porcalain) thes tested at +23°C - G0%RH,

reliability: ADESILEX
harks back to Mapei's
first cementitious
adhesive for ceramic
Hles, Lo, thie legendary,
inimitable and etermal
ADESILEX P49,

The “T4" stands for the
product’s being
formulated specifically
for flooring with a high
resistance to impact (P4
is the highest UPEC
classification).
ADESILEX P4 lsa grey
|_1-;:-l.~.-1_[|_~r o b mined
with water in a ratio of ; /
1“—22 w, ,ﬁ“' a |-|1|1|; th.,.'ll iy Hiwnsw  Hhaes ke Mlisey Tdigy DJoey  ddem bdew  Bidaw Tilew
becomes much mire

sy (klager Kirl ¥ Labvwalovics




{approx. 4x4 inches) set with an adhesive
that has a “pull strength™ of 10 kg/em?, If
the tile is completely covered by the
adhesive it will take 1000 kg to cause
debonding, but if the tile is only 5006
covened the force necessary (o loosen it is
reduced to only S0 Kg. To have the same
guarantee of bonding you would have Lo
use an adhesive with a pull strength of 20
kg /emi. An adhesive than can ensure total
coverage of the substrake undemeath even
a large size tile gives a much greater
margin of safety that a normal adhesive
with the same mechanical strength.
ADESILEX P is also fast-setting: it cures
rapidly without significant shrinkagse,
allowing the installation to be ready for
traftic in a very short time, ADESILEX P4
bonds perfectly to all materials generally
psed in construction and becawse of its
high resin content is able to absorb
deformation of the substrate and extremes
of temperature.
ADESILEX P4 can also be wsed as a
levelling compound for all substrates used
i comstruction, such as conencle slabs,
cement screeds, and existing ceramic tile,
Eerrazzo and natural stone Aoors,
In addition, brick and concrete block walls
can be built in half the usnal time when
ADESILEX ' is used as a mortar. Simply
= dip the boltom af the brick or cemen) block
ik the ADESILEX P4 mis, sa4 ik inbo
place, and PRESTO! You've found yet one more
winy to use ADESILEX P4, the multi-purpose

i

2 em thick
ADESILEX ™ can
b trovevllisd om
withoul
undulations, but
when the tile is laid
il BECOIMeS O SemiE-
Muid paste which
self-levels with a
light hand
adjustment, filling K
the grooves left by
the trowel and
ensuring compete transfer of the adhesive o the
back of the tile. This allows the flooring to settle
perfectly and the distribution of load is even

because the adhesive is working on all points of the adhesive!
surface. To illustrate the importance of the
distribution of the forces which the ke transmits o T Mg prosfucts mentioned ane part of Mapei’s
the adhesive, let's take for example a 10x100cm tile Evropean product lines
ADESILEX P4: ADHESION OVER TIME Tt Few grangilis slicsiat Ehid

absarbant (white double - fired) tiles tested al +23°C - 50%R.H. ALESILES Pd qurickly

. : ieenhapes Dorufinig steeinghl
il all Dagoes of filies,
wtitrers and amonn v rooms

-1

T et

el Al ,|';H'
ADESILEX

' is confanied
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“Cermak Tl L™
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FOR A SCREED THAT'S THE TOP

Screeds made with TOPCEM are easy o insall, lower costs and, most imporfantly, cure completely

in only 7 days.

by Francesco Stronali

MJHHH serevds Uhal ane
ready to receive any type
of fporing within an extremely
abvort Himie ceased o bea
F1rb.1|1'||,-|11 yiears ago, In 1987 thi
Mapei laboratorics formulated
MAPECEM, the special
hydraulic binder for screeds

that are ready for the

installation of ceramic tle

Hisors alter anly 4 to 5 hours of
curne time, and only 24 hours

for floorimg sensitive o

meoistune {(natural stonde,

parquet, PYC, ete)

MAPECEM, which is now
distributed all over the world,
made installations possible in
many large projects such as
Alrports, train slations, swimming
pn;ml._h. :a.l.l'l'l'u'..'.'r!.' slakions, obe
Generallv on construction slies
deadlines are firly long, but still
not long enough for a tile-setter 1o
witil the minimum cune Hne
necessary for normal cement
screeds: 28 days in good weather
conditions, Installation of ceramic
tles often akes p|.1|:|.'-1|rllj.' a Fewy
days after =creeding and

cracks may appear in the foor

TOPCEM oy beamg jipadeesd mesdily i
prmye

due to inevitable hygrometric
shrinkage of the mortar. Thene is a
demand for a binder that can
produce mortar for screeds that is
easy o apply and has a long open
time, yet allows materials o bae
instalied within a few days.

To meet this need the Maped
research laboratories have
recently formulated TOPCEM, a
special hydraulic binder with
ngrmal setting and quick drying
for forming screeds that are ready
to receive ceramic Hle installations

Mechanical strength

MNimm?*

iR .‘.I'..-lu-.'l B0 Lintwrntorie

= & Ty e

28 days

7 days

s

in 24 howrs, natural stone in 3
days, and woind, PV,
limealenamm 0 T ubber aiter 7
days TOPCEM s a special
hydrauilic binder which
erables mortar to be obtaimed
with a low waber-binder ratio.
I ils plastic state the mortar
leas these characteristics

* Long open time of the mix
{50 o B ey bes, This is
exbremely advantageous
because it makes for casy
semeeding and avolds the
formation of the cracks which
narmally occur bebw'een the
leveling strips and the screed, if
the sereed s |'||H.|:|'{-:1 after thoy
havie already hardiened.

o Easy sereeding, TOPCEM has
the same consistency as mortar
used for traditional ceramic tile
installations swell known to Hle-
setters. The mix is easily applied
even with a pump and can be
compacted easily, reducing

I!.|r|||,'r|;||;.:l with a wooden loat o a
i

# Floating of the surface can be
done with a finishing machine or
sk,

Mbeelnrarem! alreaegdio of a
O EM sereed il
i Cure s,
tiivsdired o vl
saiminles drda b cin il
crrl @l ar amwen
dempreranture inf 4 15T
i 95% Ko




When hardened TOPCEM screeds
hawve the following characteristics:
= Significantly reduced
hygrometric shrinkage which
occurs with 24 hours of sereeding:
* High mechanical strength (30
MPa after 28 days at +23°C and
3 BUHLY, ideal for flooring
installations subject to heavy
traffic;

* After 7 days, a residual moisture
content less than 2%, ready o
receive any type of moishure-
semsitive fooring.

DhirecHons for use

TOPCEM is substituted for
cement in screeds. L must be used
in a dosage of HX) + 250 kg, for
eviery cubic meter of graded
aggregate from 0 to 8 mm. in
diameter. After dry mixing
tharoughly, enough water should
be added (o obitain a mix with a
"damp earth” consistency thai
with a Hoat finish will produce a
smeath, compact surface without
bleeding. For sereeds more than 4
cm. thick a polyethylene insulating
shoet must be laid to ereate an

isolation layer between the screed
and the underlying substrate.
Anpund the perimeter of the anea
and around columns an
expansion joint about 1 cm wide
should be formed with
polyethylene sheeting betwesn
the wall and the sereed. Special
care must be taken in placing the
polyethylene sheets which,
besides allowing the free
movemen! of the sceeed on the
slab underneath, create a vapor
barrier against damp rising from
the substrate and allow the screed
to dry within the prescribed
length of time. The vapor barrier
is indispensable even when
screeds are formed over existing
substrates that are completely
cured because it prevents them
from absorbing waler from the
mix af the TOPCEM screed. The
ab=orbed water woald
subsequently rise and retard
curing. For forming screcds less
than 4 cm thick this solution is not
pessible, The screed must be
bonded to the underlving
substrabe, which must have
sufficient mechanical stremeth and

Residual moisture

Sanprrr! (Vimwd KésLP Laloimmloirnes

— i

Dedordf of TOPCEM severd
il remforcing

ber thoroughly chean. To ensure
bonding, an anchoring slurry
must be applied, mixing water
wilh TOPCEM and PLANICREETE
113 by weight, The TOPCEM
screed should be applied when
the anchoring slurry is still fresh,
Thie surface can be Hoated with a
finishing machine, J

The TOPCEM fectinfeal dintir
alived i confardioed di Mimped
Bivufer 1. 3 “Hudlitlag Specinfy
Liine"

Tl gyl ilfustrafes Lt
rislifeand mrosdstione of &
TOPCEM scvrvval a8 mavssired
firrly it ||r.'I'.I|Ir|'.'_|.-Iur|l||n'lr.r
After adiry & il din
TOPCEM sorved e
b corelennd of fes linm
. el enables anu Fupr
aff fousrdimg Do by diestonflef
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The Maper producis
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SURFACE PREPARATION:
THE KEY TO A SUCCESSFUL INSTALLATION

ty John Kehoe*

SIJCEL“.'-E-‘FIIl installations of ceramic e,
stone, hardwood, vinyl or resilient
tiles all have one thing in commaon. They
all meet the expectations of the customer.
The customer expects thal floor o be
solidly bonded. It should not deflect,
erack or degrade. It should not change
with respect 1o the original acceptable
appearance over time and it should be
irskalled in a minimim amount of Eme.
In shart, what a customer is looking for is
value. They want a ong-time
inconvenience followed by a problem free
life st that Hoor, They want the surface (o

b slip free, They
want straight grout
lirves and cach tile
should be nio higher
than another should.
They want quality
workmanship.

Clear communication
i the best way o
avodd the things that
may prevent mesting
the customer’s
expectations. The
definition of those
expectations should
be apparent before
the work is begun,

but sometimes the work is completed
long before any dissatisfaction is evident.
The leved of dissatistation may requine
verbal instruction on care and
maintenance, It can also requine a costly
removial of the new Boor and installation
of another. 1F the dissatisfabon s ciused
by a lack of proper surface preparation,
the latter option is wsually favored by the
customer and disdained by installers
whiile lawyers on all sides prepare for
battle, To dispense with the surface
preparation s o invite trouble, Each
installation requires that some
consideration be eiven lo the existing
flesar before the installation is started.
Whether they are paying for a small
kitchen remodeling or accepting bids on a

large commercial project, most consumers are concermed about
the appearance of the floor affer thee installation is completed. All
they know when they decide to renovate is that the existing, floor
is undesirable. The existing floor may be out of style or it may be
failed because it is cracked, loose, faded, dirty or stained.

What are some of the possible problems that can prevent you
from meeting the customers expeclations?

Concrele leveling, flatness

Larger porcelain tiles and dimensional stone are becoming the
mainstay in installations foday. There appears o be no end in
sight to the preference for these larger units. When narmow grout
lines are ordered for these installations, the flatness of the
concrete beoomes an
important ssoe. Flat
concrede is important
to the installer trying
1o maintain a tight
grout line, which is
also o mone desirable
ook,

A olerance of 1/8 inch
(3 mm) in 10 feet (3 m)
is considened adequale
concrete flatness to
maintain Hght groul
limis=. Thas 1/8 inch (3
mm) g often
incorporated into
specifications for thi
concrete work in new installations, but this level of flainess is not
often found when the floering installation s ready to start.
When conenete needs (o be leveled, there will be some added
height to the existing Aoor. I a mud bed is the method chosen to
level the floor, an added height of at least 1 1/4 inches (32 mm)
will be needed. This sometimes creates transition difficultes that
would be preferably avoided. Thin leveling compounds like self-
leveling underlayments can level concrete floors with as litthe as
1/8 inch (3 mm) added height. The self-leveling underlayment is
a fluid consistency that can be used to fill the low levels of a floar
before adding height to the high areas.

Generally, these products are fast setting: they can be walked on
in less than three hours. They have high strength, usually about
twice the compressive strength of the concrete to which they ane
bonded. In addition, self-develing underlayments have low
shrinkage, allowing the installation of hand fooring products
like stonie and tile without the usual 28-day cure time for typical
concrete.
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Cracks

Almost any section of concrete inevitably has existing cracks, or
it will form them over time, The stresses created by cracks in
concrete build up in rigid materdals like grout, stone and mortar
When the stresses become greater than the strength of the grout,
stone and mortar, cracks form in these materials,

Often the grout becomes cracked. The tile cracks and in a smaller
number of cases, tiles become a tripping hazard [rom raising or
becoming loose. The treatment for cracked concrete where stone
and tile are (o be installed is to use a crack isolation membrane or
use method F111 from the (TCA) Tile Council of America
Handboaok.

The FI11 method will add at least 1 1/4 (32 mm) inches (o the
existing concnete, but will isolate the new installation from the
existing concnete with a cleavage membrane that is placed under
the wire-reinforced mud bed. Crack Isolation membranes or
(CIM) do not significantly add to the height of the installation.
They are usually flexible, high strength bonded materials,
applied directly over cracked concrete before the mortar is
applied. They work by absorbing the stress caused by the
migvement of formation of eracks in concnete,

Muoisture

Water causes some stone to darken and grouts to discolor.

For practical purposes, water cannot be completely removed
from an installation. There is always some water in concrete,
plywood and other building materials. Water becomes a danger
to your installation when certain limits are exceeded.

Water that permeated up through concrete can cause failures ina
membrane that is intended to stop water from penetrating down,
Stone and tile installations often include a waterproofing
membrane to stop water from penctrating through to the lower
levels of a building. Stopping water from penetrating to the
lower levels is the function of the membrane products. The
membrane has the support of the concrete when the force of the

waler comes from the tile surface to the
membrance, When water is forced up
through the concrete, there is only the
weight of the tile, mortar and grout to
support the membrane, The possibility of
a problem is likely when the amount of
water that passes through the concrete
excends three pounds (1 kg) per 1000
scquare feet (93 sq. m) per day. This level
of meoisturne i= found more often in below
grade situations like basements, but on
grade concrete can alss have this level of
maoisture. The only way (o be sure of the
maksture content s fo check it

Test kits are available from several
sources to make accurate determinations
of the moisture in concrete. The most
accepted method is the calcium chloride
test, whisne results of the tests can be
obtained in three to five days.

Conclusion

The appearance of any installation is the
first and most important factor that a
custormer notices,

The appearance is also a major reason for
choosing a high quality material like
stome and ceramic tile.

These durable and beautiful materials ame
expecied (o maintain that appearance
from installation until replacement.

The replacemement should be many
vears after the installation for these
materials. Any component of the
installation that reduces the chances af
obtaining the expected appearance
should be reconsidened. Knowing the
products and practicing the methods 1o
confront the surface preparation issues
that are present on nearly all installations
will make certain that the customier’s
expechations ane met.

Char thanks o Stone Warld Magazine for
allowing us to reprint this article from their
Ot 1997 tssuie,

The Mapei products mentiaed in the
ciptions ane part of Mape's European
product Hnes.

*lohin Kitliw' (Cewennitle Prisdinct Marsger of Mape
Corp) passal anmy Oclober 13, 1998 firam
coumpiications due fo Leakerafa. Jofot s aith
Mirped fior six wears af Lhve West Chicago [ocafiod
Defore braesferring b Garlarud. He will be deeply
sz,

(T condritaite fo W schalmeship fund for folin’s
Clrilidren, plowse sed coni rilunitons ho:

Tane Ketoe™s Chiildren Sclodarsiip Fiord, Paaelle
T Jawre Kehoe, CAD Arserfomn Mativral Bark, SO0
Famh 5. Willmedrook, [L 60527, Abie: Cheryl
Tagen, Acef 8 5350003185401
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PROPER SUBFLOOR PREPARATION
CAN PREVENT PROFIT DRAIN

by Skeve Chase™

ne of the major pn:-n:-nt.ihlr.- profit
drains in the Noor covering industry,
the peed For reinstallation following a
flawed application, has led to intense
focus on the development of proper
subfloor preparation technigues and
products,
Many floor covering and accessory
product manufacturers, as well as others
associabisd with the floor covering
industry, have noted that the majority of
floor covering problems ane installation
related.
These errors fall into two categories:
Errors made during the preparation wirk
or during the actual application of the
product such as:
* Installation over a dirty floar
* [nstallation over a highly alkaline floor
* [nstallation over existing cut back
adhesive
* Installation over an uneven foor
* [nstallation directly over incompatible
substrates
* [nstallation over a very porous floor
covering causing the adhesive to set up
too quickly.
Even floors that have been properly
abated | asbestos removal) may not be
properly prepped for the installation of
today’s floor coverings.
Claims resulting from these problems are
very costly to manufacthuress, contractors
and dealers, Mo one makes money on a
reinstallation. The boktom line is that
these claims cut into the profitability of
the industry.
The Mational Association of Home
Builders (NAHB) is predicting a 7%
growth in remodeling through the year
20000, 5o thve Bask of dealing with existing
substrates and subfloors takes on an
added significance,
For this reason, manufacturers must find
new solutions to old problems, problems
that will increase as mone new foors ane
installed over existing floors. These
innovations will need to provide newer
and easier ways (o do the job correctly

and be both cost effective and less labor
intensive. There are several efforts under
way b address this challenge,

Mational and regional associations, such
as the Floor Covering Installation
Contractors Associabion (FCICA) and the
Certified Floor Covering Institute (CFT),
are addressing the need for improved
installation training and communications
to the installation community.
Manufrcturers are also addressing
problems associabed with subfloor
preparation by developing products and
svstems which make it more cost effective
and, more importantly, casier to do the
job cormectly the first time.

Floor covering manufacturers have
provided some good recommendations (o
properly prepare floors, but these
recommendations can be labor intensive
and costly - it's not always easy o do
things correctly. As a result, short cuts ane
somietimes taken. This is whens many
problems may ooour

In the recent past, manufacturers and
installers have had a difference of opinion
in the best materials o use. An increasing
number of resilient manufacturers have
been recommending porthand cement-
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based underlayment powder for patching
and leveling because of their excellent
micdd and mildew resistence. But some
installers continue to prefer the gypsum-
based patching compounds due to their
excellient quick setting properties, good
sandability and feather edging properties
Therefore, accessory manufacturers have
to provide products which meet both
needs. For example, already there are fast
set portland cement-based patching
compounds that meet the needs of both

the manufachurers
and the instalbers.
These new products
cure chem ically
rather than by the
slow |."L'.'||'||,hr.!|h|r:|1 it
water imbo the
atmosphene or into
thie subfloor.
Another promising
product now
entering the
marketplace is a
cementilbouns |'|H||:|-|_~r
that can be wsed
directly over existing
glazed ceramic tile to
preparne the floor for
a new floor covering
such as carpeting or
ceramic tile. In the past, the glazed
surfaces needed to be abraded, then
primed and then floated with a latex
underlayment system prior to installation
of new [loor covering. These new
products eliminate the need to abrade the
existing floor, thus eliminating a labor
intensive step in the preparation process
and a potential dust hazard. Even though
the environmental gssue will still be the
major challenge affecting the floor
covering industry, the need for betier
subfloor preparation, techniques and
products will be an important step in
reducing application related complaints
and increase the profitability of an
industry on the brink of a 7% growth
period.

i(ur thanks 1o Dimensional Stome
Magazine for allowing us (o reprint this
article from their Mov, 1997 jazue

Thes Mapei products mentioned in the
captions are part of Mapei's European
product lines
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wamy " maintains that even though a
miaterial more or less similar to the
one we loday call concrete has been used

for thousands of years, “real” concrete
came infto wse only a hundoed and fifty
years ago with the advent of cement.

In the meanwhile concrete has becoms
the most widely used construction
material in architecture and civil
engineening. However, says Swamy, it 18
onily in the last twenty to thirty years that
important progress has been made in the
study of the microstructure of concrete
ardd the radical changes in its properties
whien used in various applications.

This writer is in complete agreement with
that apinion and believies that, with
exceptions, we still continue to specify the
“old” concrete without taking advantage
of the extraordinary opportunities offensd
in the meantime through scientific and
technological progress in the field.
Among these exceplions it is worth

by Magio Collepards *

mentioning Pierre Richard. When
designing the Grande Arche

in Paris =", Richard took advantage of
“new” high performance concrete
(Rep=70MPa) and was not above adding
his vwn contribution to the progress of
concrete science, using Reactive Powder
Concretes (RIPC), bringing them to
performance levels unimaginably high for
convenlional concrete, with a mechanical
and compressive strength of almost 800
BTPa (9. B, that's 800, oot 80°) and with a
ductility that brings its fracture energy o
approximately 40000] /m* . Incidentally,
it is noteworthy that in the ease of RPC
we have gone from the scientific
discovery of this material 1o its practical
application in just a few years, as
predicted by Bouygues for a bridge in
Canada, or for the rebuilding of the
ancient lighthouse of Alexandria, the
seventh wonder of the warld.

In light of this spectacular progress, we




L Granite
Arctae, Paris, Frunce,

must ask ourselves whether to persist in
calling such a material "concrete” is to
indulge in English understatement or to
exhibit serious ignorance. On the other
hand, between “fragile”™ ordinary concrete
(Rep 20-30 MPa and fracture energy of
barely 120 ] /m ) and the high point of the
above mentioned EPC, a whaole range of
new miaterials exists, all of them cement-
based, for which new terms conbinue bo
b coined in the international literabre:
suggestive acronyms Hke HSC, HPC,
CCB, DSF, MDF, and SIFCON; etc. that
demonstrate the extraordinarily
innovative performance of the new
materials as compared to conventional
"ooncrete”.

And what is the situation like in Ttaly?
With the usual rare exceptions, the
situation is disappointing, to say the least,
if ane stops to think that for most concrete
manufacturers, ordinary concrete with
R of 20-30 MPa still represents a
fraction of the market compared to the
much higher demand for concrete sold by
cement content. It is worth noting that
according to Law Mo 1086/71, ordinary
concrete is the only kind permitted in
reinforced conerete and prestressed
concrete structures, and it would surely
b hard (o find an architect who doesn't
specify the quality of the concrete
mequired for a project. 50 why do
manufactiners of ready-mixed concrete
receive such a low number of orders rom
contractors for ordinary concrtte; as
opposed to the high number of orders
filled for cheap cement-factor concrete,
especially when the latter is illegal when
used for reinforced concrete and
prestressed concrete? AL first hearing, the
answer to this innocent question may be
the word “cheap”, if it’s true what some
people claim, that a product’s biggest
appeal is price. Actually the situation is
more complicated and is a question of
accountability, as is well known to almost
everyoni in this business. Moreover, it
must be emphasized that concrete sold by

cement-content costs a contractor bess for
the simple reasan that it does NOT offer
the same guarantees or performance as
higher performance concrete. In fact, if
the two materials were equivalent in
terms of performance, it would be a
weonder i they DIDN'T cost the same.
Compliance with performance
specifications can be verified by testing
samples and obliging the concrete
supplier to fulfill his commitment .
On the other hand, specifying by cement
factor rather than by performance
sometimes presents insurmon tabli
difficulties. It can lead to specifications
being ignored, because it favors unfair
competition from suppliers who skimp an
cement content and offer a low quality,
low priced product that appears to be
more competiive.
But this aspect aside, how should the
cement factor be calculated when a
performance specification exists? IF it
were that easy to find a direct correlation
between cement content and performance
characteristics, the problem would not
even present itself, and the law would
allow the use of either type of concrete
indifferently. But the mechanical
performance of concrete depends also on
the water for the mix, in addition to the
I:].'“|.'H.Lnl' cement, the distribotion, si#e, and
stone quality of the aggregate, the use of
admixtures, ete. But there would be no
reazon for this siluation o exist if the tests
that are mandatory by Taw were actually
carmied.put, L, IﬂHI‘I,t, samples during
actual casting and checking them against
the Rfk specified by the architect I'm not
revealing any r.em:-l'_rp when | tell you that
counterfeit samples are often submitted
as gubstitules, There is a flourishing
market for these fakes that are made up
according to the number and
performance level required. And it's ne
scoop to divalge that in some cases, in
order to avoid even bothering to make or
buy the fakes, certificates have been
issued for By tests thal wére aever
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cagried ml mﬁnmpmm-;'ﬂuhmllted
And '-'-hnHi the rolegf the.client in this

“sittition? Strangely entligh, our

government specifies and insists on the
use of quality concrete for public works.
Any manufacturer of ready-mixed
concrete can testify, in fact, that the
number of orders for quality concrete
increases in direct proportion to the
amount of government-commissioned
construction underway in a given area,
Semi-public corporations such as the
Italian State Railways, Enel (the Electric
Company) and the Societd Autostrade
(Highway Authority) and certain local
administrations would have found it hard
to skimp on the quality of concrete and
thus risk the stability of a bridge or the
safety of a dam. On some occasions the
concrefe specifications of these public
corporations, although perhaps not
always easy to interpret, were ahead of
present regulations regarding durability
of works in reinforced concrete and
prestressed concrete, and insisted on the
use of innovative eriteria or materials,
such as silica fume, fiber-reinforced
concrete, sulfate-resistant cement, and
superplasticisers to improve performance
of structures and reduce maintenance
costs,

To retumn o Swamys thesis in closing,
unfortunately 1 cannot help bul mention
that much of the responsibility for the
present situation concerning specifving,
testing and placing of concrete lies with
the teaching facultics of the universities:
teaching concrete to students of
architecture, construction and civil
engineering, where it is offered, is still
often based on the old notions of the
chemistry of cement alone, rather than on
the modemn principles of the Science of
Materials that is centered on the
correlation between the microstructune of
miatter on the one hand, :nd the
-_-ngmn.nrq; MaCro-prope o
construction materials on the other. Ehhi
through this modern approach to the

study of materials st possible to impart
knowledge that 18 formative rather than
merely superficial, which allows the
future architect or engineer to custom
design case by case for the propertics
structure requines, whether this is based
an a conventional i_;ﬂt_reteur on an
innovative cementitious material that is
more disctile, more dimenslonally stable, /
and more resistant to dynamic stresses or
aggmessive environmental stresses, o
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ELECTROSTATIC CHARGES IN FLOORING

by Adelmo Bovio *
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herever flammable or combustible

materials are handled, elecironic
components are manufactured, or where
electronic equipment is in use, the
it af electrostatic g't'l.tl"l!:L'h can be
dangerous, In physics labs, munitions
depots, operating rooms, battery-
recharging stations and even places
where integrated circuits or calculators
are being used, many precautions must b
taken to prevent sparks being set off by
electrical dievices [doorbells, light-
switches, electric motors), One of these
precautions involves the installation of

floonng to eliminabe electrostatic charges
that can be generated in the
surroundings

The causes of electrostatic charges

Poor conductors (for
example bakelite, glass,
wol, synthetic fibers, efc.)
are apt o secumulate
electrostatic charges when
sulsictiod to friction or
contact with other bodies,
Electrostatic charges ang
caused by the transfer of
oppositely charged
electrons friom one body o
another whenever they

make contacl. Even the human body is
apt o accumulate electrostatic charges
produced by clothing when insulated
from ground (by rubber soled shoes, ete.)
The accumulation of electrostatic changes
can reach a potential of several thousand
volts, so that when two bodies having
opposite electrical charges come near
each other or near a grounded obgect, this
pENeTales a short cirouil, """""‘;i"'b-'- aspa rk.
Fortunately these charges, which are in
direct current (DC), are of very low
inbensity, on the order of thousandths of
an ampere (mA) and thus not dangerous,
When the potential difference is great
enough (around 2500 volts) the discharge
causes a shock which can be Felt: 2,500
volts marks the threshold of human
sensitivity. To state it another way, the
phenomenon of electrostatic discharges is
similar to that of lighining bolts generated
by the approach of oppositely charged
thunder clouds with very high
electrostatic charges, which discharge
their electric potential through the humid
air, #ither inbo the clowd lormations
themselves or towards earth

Dissipation of electrostatic charges

In locations where electrostatic charges
are be dangerous, flooring can e
installed to disperse them. Obviously it is
imperative that all objects present have
good conductivity, A surgeon in an
operating room using an anaesthetic like
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cyclopropane, which can explode when
mixed with air, has to wear shoes that
disperse the electrostatic charges of his
body and dlothing through contact with

the floor. In the same way gumeys and all
other ohjects present that are liable to
become electrostatically charged must be
!_'ll'lljl.lﬂlji_"'l_l toa |_||'||p-||t|.'r||i..|| conduchor
(ground) or to the Hoor, Very strict
regulations exist to this effect inevery
country. In ltaly, chapter 3.5.00 and
."'|.|.'I|.'I-L"I'IL|I!'. A of the CEl &4-4, which
specifies criteria for electrical systems in
medical facilities, is devoted 1o measwres
for eliminating electrostatic changes, The
insulation resistance limis hj'll._"l."iﬁl.'l.l for
[Imnl'q., (generally similar to regulations
i effect abroad) i 106 £ (1 M ) within
ane year after installation, not to exceed
108 (100 M £2) in all subsequent tests.

labeled “conductive” “static dissipating”
and “antistatic™ ane not numbered among

“semiconductors”, These are generally
identified by their resistance to insulation

10* L1 for so-called conductive flooring,
amnd fromm 10® 82 o 10 2 for static
dissipating [loors. Excepting looring
classified as antistabic according, to
specification DIN 5435/2, L.e. not causing
accumulation of charges greater than
2,000 valts, it muist be remembered that

“package”. As far as conductivity is
concemned, the “package” goes from the
surface of the flooring to the unipotential
node, and inevitably the ohmic resisfance
of the adhesive must also be taken into
acooint, For this reason conductive
foaring is usually mantfactured with a
resistivity much lower than 10 £L

As an example, paragraph 8.1.2 of the

Conductive flooring and antistatic
flooring

From an electrotechnical point of view,
electric resistance is a specific property of
every material. The following graph
listrates their classification acco rdingy

Classificalion af malerials mnrding 1o their elecirical resislanee

1" 1" 'y 10 1
I | ] | | | | | | | [ I |

[ —wsuaons QN W cowoucons |

The following belong to the family of
insulators: amber, teflon, PYC, quartz,
ceramic tile, glass, ete. Metals, on the
other hand, belong to the family of

cond uctors, The resistivity expressed in 12
relates fo a unit measuring surface area
fem’) and a unit measuring length {cm).
T illusteate the concept better, a copper
wire with a cross section of 1 cm’ and 5.8
kmi in length generates a resistance of 1 £
wheneas a cylinder of PYC witha 1 em?
cross section and 1 em long produces a
resistance of 107 (L Flooring usually

sets maximum levels for electrical
resistance al:

-less than 0,05 M O (50,000 £3) for
conductive [ooring

=frorm 0,05 B £ g 100 53 23 (100 owillior
£¥) for antistatic floors

-over 100 M £ for insulation flooring
All organic resin based dissipative
Aooring amd conductive adhesives ane
manufactured by incorporating electro-
conductive substances, which can be
organic, for antistatic floors in particular,

the conductors but belong to the family of

which is usually pegged at a maximum of

the resistivity specified refers to the whole

LI 8273 specification for rubber fooring
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1/10 mm. thick and 10 to 15 mm, wide,
connected to the unipotential node (earth
plate), with a hook-up every 30 m’

The CEl 644 standard does not specily the
shape of the grid but the wire is usually
present under each element of the Ihmrmj.,
The distance between is determined by the
stoe of the tiles or pieces of flooring.

[he Mapei research laboratories have
recently developed 4 new formula lor
ADESILEX V4 CONDUCTIVE using a
ligzht colored electro-conductive material
thiat possesses and retains excellent
conductivity {from 50,000 to 150,000 £1}
ovieT i

i
or mineral, such as graphite and carbon
black, especially for conductive flooring
and adhesives, In the latter case the color
of both adbesive and Nooring ks black.

With special procedures (pressing at high
temperature) 'VC flooring can be

Al bt dnstint g wopjoer
strip with aomidnckine
FELURINATEL IR
aedlriseioy

Al rigl, |'.II-||J|'|||.III|:
LT Fre o el L 1)

gimutinclioe alysioe i
i fer il rainer

manufactured in light colors, since

It goes without saying that this innovabion
generated greal nberest among contracions

whio wiere thus
spancd their

S TALLATRONS DAMAGE CAUSED BY EESFSTANCE SPECIFIED BY recurring nightmare
ELECTROSTATIC CHARGES THE SYSTEM ™ of having to clean
| stains bell by
A Telephons switching siaions ~ Disturbanca of helephane froffic 110" s
M Lol e , . T - adhesive. This talile
B LSO voutaieg Wi | RN B (S o w-ira at left lists the main
s of electroe
) Integrated circuit loborateeies  Irieparabla damage to samicanductes 101’ W't conductive flooring
elemants with the maximum
3 o levels of resistivity
0} Battery recharging stolions Igniticn of primes mixture 10°-10° 62 permitted, along
with the possible
k] ':IPHI-"iﬂH oM Ignifion of explosve mixtures [Air/sebventy m. 00 n'1|'|5|;-1_'|-|_||;!:[::(r5. q_'||'L'
o1 omaesthesin) failing to observe
ﬂ|I5'|‘III llur‘:.mihh;h'tﬁ them (courtesy ot

Forbo Risalbent scl),

conductivity is provided by a very thin grid of black PV
throughout the entire thickness that does not noticeably change
thie bazic color

Key to the electricol resistonces quoted

107 2 = 1 K £2 = 1000 €2 = 1 kilohm
m‘u-mumm.muu

Il] £2w 100 K £2 = 100,000 12

Iu (1w ] ML= 1000000 £1 = | megochm
10" 2= 100 M2 = 100,000,000 2

10°* £2 = 0,000001 12

Conductive adhesives

Conductive floors ane usually installed using special resilient
materials, but conductive ceramic tiles may also be used
Conduclive IIm-rin;,; i usually installed with conductive
achesives such as ADESILEX VZ CONDUCTIVE, ADESILEX
19 CONDLUCTIVE, or ADESILEX W4 CONDUCTIVE for
resilients, and KEEABOND CONDUCTIVE for ceramic Hles.
The Hooring must be installed over a copper wine grid approx

The Mapel products mentioned are part of
Mapei's European Product Lines

= Aifefune Bopdo & i oorsalfond sl M & !..l|||.|'|
devtorival seredce at Mirped Iomedgraarters o Milar, Raly
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by Alessandro Brambilla

Fui g% the Fiithy vear that "H.'llll'l has boen the main

sponsor of a professional multinational cyeling
tfeam. The look is evolutionary: all the legendary
Mapei building blocks stand out in bold relief on the
team jerseys, this year in partnership with Bricobi
And the Mapei Bricobi warriors =]l pedal on
Colnago bikes specially made for them.
The Team Manager is Giuseppe Saronni, winner of
197 roces in his |"-r|.l|:"-.-.|||||.|| CANCET "..1.|-|'|._-| Bricobi
has four Direcleurs Sportils becase the leam races
o =evieral fronts; even on different continents,
simultangously. These ane Pietro Algen, Fabrizio
Fabbri, Mawrizio Piovani and the Belgian Patrick
Lefevere. They coordinate tactics for 24 athletes from
b comntries, In the very First races three new arrivals
made their explosive entrance on the sceme, all of
them first vear professionals, Mapei Bricobi signed
up the most alked aboat of the |I|,'IL:||1r|-|'rh the
Neapolitan Giuliano Figueras, who won the Under
23 World Championship. Giuliano came from the
Zalfl team, as does Xyvear old Matteo Frutti, another
new team member for Mapei Bricebi. Last year thiy
won 7 races cach. “We also «.ip.ru'-.i Melassiman sl
for his pro debut,” said Algerd, "alter he came to us
froam the Pagroncelli team, Massimo is o lerrilic
ovierall rider and a terrific climber.” The 25-vear akd
Codol won 11 races in 1997,
As for the rest, Mapel kept the same strong, line-up
that enabiled it to close 1997 with 95 victones: Jan
Svorada (Czech Republic), who had eamed himself
the title of “The Mapei Cannonball” for his 16
successes, and lom Steels, Belgian Champion, with

12, have been right oul front at the thronged finish
lines, Fissian rider Pavel Tonkow, Number One in
the Girod Tkalia i 195, Eave Bk all in the big skape
races. Last vear Tonkoy won 10 races, Swiss national
champion Oscar Camenitind (8], Daniele Nardello
(4), and Giuseppe i Grande {4}, have all made good
on the great promise they showed on gaing into the
THEW SESON.

In the classic line races the Belgians Johan Museesuw
(11 and Frank Vandenbroucke (8), Andrea “The
Gladiator® Taf (5) and Stefano Zamind (3] have been
among the most feared adversaries on the tleam
And let's not forget Gianni Bugno, You can bet that
before winding up his career Gianni will leave his
mark on several fish lines, as he did by winming a
slage of this year's Touwr of Spain. Franoo Ballering,
king of the pavé, followed up on his past viclories by
riding o glory once again The tther dynamic riders
o B b are 1997 Dalian o ||.|:5.|.p|-:||l. Colannl Varesi
{199, the |'i-.".:_:|.'|||~. Wilkried Peeters (21, Mico Maltan
and Bart Leysen, and Polish rider Zbigniew Spruck,
in-addition o Gianluca Panegonda (1), Gabriele
Missaglia (2), Davide Bramati (2) and Paolo
Lanfranchi. During the season the leam has been
evaluated and bested at the M.li'll'i H;'ll.'-rl-n Division
Cenber in Castellanes (Varese), Tom Sleels got the
e SRS off booa !_:l'-c1|| slarl when ha won bwo
stages of the Critedum of Maiorea and bwo stages of
the BEuta del Sal in Spain. In the Tour of Malaysia
Andrea Tafi won the time tnal, Giuliano Figueras a
road stage and Gabriele Missaglia triumphed in the

sreneral classifcation




CLASSICS, GRAND TOURS,
NATIONAL CHAMPIONSHIPS:
MAPEI BRICOBI'S A WINNER

N SErnl

frimmphant im Fle
Towr of Flanders

Museeuw and Vandenbroucke,
Flanders Fliers

Mapel Bricobi, cycling loves yvou! You're
alwways first in the races for real men, You
hold the colossal Classics in awe, like the
Tour of Flanders, which is worth mone
than a World Cup to a Belgian. It's a race
with 15 super-steep climbs up the pavé.
Museeuw won the race for the third time.
Another Mapei Bricobi standard bearer,
Stefano Zanini, ook second place. Stefano
arrivisd at the finish line 42 seconds
behind Johan, abiead of Tehmil, Magnien
and all the aristocrats of the Classic. The
great, the phenomenal Museeuw won the
Flanders in 93 and 95, oo, A three-fime
winner that makes him a Lion af
Flanders, like Magni, and the Belgians,
Leman and Buysse. Johan furmed
|'-m!|.-:ﬁ'm:|.|| in 1988, For four seasons
o hie™s worn the .I'IIJ:Ill.l.il'IH-l:','lh;'H_'l: |r|:._'|1| ol
Mapei Bricobd on his jersey and in his
heart, with 82 victories, He's won the
mast World Cup races of all the riders
racing today, with B time trials. On top of

that, Johan twice won the World Cup and
in 199 ha took the YWeorld ‘f.lll..lllfli'lillrhlll'll
ropd Face il

The "Golden Bov™, Frank
Vandenbroucke, took the Gand
Wevelgem, the 208 km Belgian classic
with its own share of climbs and
cobblestones. Fresh from his trivmph in
the Paris-INice stage race, "VDE” ook off
ouk i front of the group of the best,
reoeaving an ovation from the Flemish
spectators, Nico Mattan, who has worn
the Mapei Bricobi jersey bwo years so far,
took third place, preceded by the Dane,
Michaelsen. Two Mapei Bricobi team
members stood on the winner s podium
for the second Hme: the beam had already
ridden lo victory once belore at
Wevelgem, with Steels in "6

BALLERINI AND HIS PARIS-MAPEL-
ROUBAIX

Franco Ballerini and Mapei Bricobi have
dome it again! Franco won the Parjs-
Roubaix for the second time. It was the
race of his life! Franco won this rocky
classic in 1995, too, From the start in
Compiégne to the Aremberg Forest the
Eoubaix seems like a normal race. But
beyond the legendary forest, the roads are
nareow and p.u':u:l with cobblestomes in
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Afapei JI'|'|.II'|'|Ir|||||r;III:" fthe podium af Hee
Roubusir. Leff to rrghids Tafy (25 Ballernn
(171 Peeters (1)

several strelches that, besides being a
tough test for ANy CAr SUSpemsHon, mike
riders pap into the air like champagne
corks, But it can become a nightmare even
before that, Ask Ballerind, who suflered
many flats and Falls, and then tound
himself in the mbddle of the forest at kim
147 of the 2iss km race, a full 715" behind
Steels, Marichal, Van Heeswihk, Rokia,
Govenou, Desbiens, Maoreau, and Rich.
Ballerind made an incredible comeback
and caught up with Desbiens and
Caoverniow, the survavors of the froni group
at 51 km from the Anish. He overtook
even them. At Carrefour de 1" Arbre, 27
km from the finish, with Ballering way oul
fromt, Andrea Tafl and Wilfried Pebers,
those Mapei Bricobi building block-logo'd
angels, left Van Bon and the others behind
iy the duest and ook over the winner's
stand. The French classic ended with
Dallerin first, Tali second with 4167, and
Pecters thind with 418", The Belgian, Bart
Leysen, nicknamed *The Stone-crusher”,
another Mapei Bricobi stalwart, finished
eighth with 6°33",

Mapei Bricobi re-atfirmed 115 reputation
as a recond-making team, with its third
victory in four fries, The team with the
building block jersey is the only ong in
cycling history to have placed three
athletes on the winner’s podium in two
races. Museeww wan in 1986, followed by
Cianluca Bortodami and Tafi.

This year "Ballero”, Tafi and Peelers
ratsed their winner's bouguets high
|1Ii|',|.'“'ll.‘|". You e moee of o legend than
eV

TONKOV AND MAPEIL THE TOUR OF
HEROES

Mapei Bricobi raced with honors in the
Hlst Giro o' Ladia { Tour of Haly),

dominating the team classification and setting records,
winning second place in the generals, thanks o the
Russian Pavel Tonkov, Marco Pantani won the Girs,
with 17337 over Tonkov. Besides the place of honor
occupied by Tonkov, Mapei Bricobi won fourth place
in the general classification with Swiss rider Chcar
Camenzind (12716" behind the winner) and sixth place
with Gianni Faresin {at 18731}, The three men finished
among the first six, something that hadn't happened
since 1982, This year the Giro started in Nice with 162
riders. Only 92 finished, with 42% of the athletes
giving up. Mapei Bricobi was the only beam that made
it to the end with all nine of its original riders. Tonkov
hird a beautiful win in Alpe di Pampeago. The Russian
proved once again that he's a great siage race
champion. For the third year he finished the Giro as
one of the tog o, Pavel came in first in "%, and
sevongd e following two years, Mot even the greal
Indurain was able to come in among the top two for
three vears in
a rowy, Adber
his viclories in
thie 92 and
93 Gir, the
Spaniard only
camie i thind
in "4,

In miodem
fimes omly the
ereat Mercks,
winmer of five
Gl was
greater than
[Favel

Ihie Mapei
Bricobi team later took part in several short stage races
in Austria and the United States io prepare for the
great challenges Bacing them later on in the summer,

TAFL, STEELS AND SYORADA, NATIONAL
CHAMPIONS

In 1997 Mapel Bricobi won four national




championships. This year the team had
to content itsell with c:unl'l. ihree (1)
matiomal titles,

Toum Steels, ﬂ:.'iﬂH I:Em,u.npllh the Knokke
Eist Grand Prix, was declansd the
winner of the Belgian Championships
for the second year in a row. Jan Svorada
won the championship title in the Czech
Republic, as he had in 96

For thee first time i his career Andres
“The Gladiator” Tafi experienced the joy
of winning the [tallan national tithe.
Andrea Tal donmed the white, red, and
green jersey at the end of the Master
Grand Prix in Bergamao, Mapei Bricobi
had a double win in the spectacular
Bergamo race, with Tafi first and
Draniele Mardello second, cheeted on I:r!.'
the huge crowd. The excellent Alberto
ENi, who had broken away with them in
a dash for the finish, was relegated to
third place. It was a very tuui.,h Italian
championship, with 188 riders starting
and only 61 finishing. Another real race
for meal men. And a real test for Mapei
Bricabi

MAPEI BRICOBI MAKESIT A
CAPITALTOUR

Mapei Bricobi put on quite a show in the
1998 Tour de France, winning six stages,
Daniebe Mardello finished the Tour in
gighth place, 16'7™ after the beader,
Marco Pantani, and Giuseppe Di Grande
came in minth, at 17' 35",

The first 180 kme-stage started and
finished in Dublin, the Irish capital, and
Zanini mode down out of the Irish hills
wearing the King of the Mountain jersey
steels ascended the podium wearing the
green jersey of the Tour point leader.
The hungry Steels raised his arms in
victory at the twelfth stage from
Tarascon to Cap d'Agde (206 km).

The next day yet another victory for the
bizamm in the Frontignan fo Carpeniras
stage (19 km}. Tali, Nardello and four
others wore in the [ront SO, Mardello
won his first stage of the Tour, Tafi
fimished third, Steels Andshed ot in
front again in Switsedand in the
cighteenth stage, from Aix-les-Bains o
Meuchatel (218 km).

In the twenty-first, from Melun lo the
Eifffel Tower {147 km) Steels finished first
and Zanini second. Winning the first
stage in Dublin and the fimal stage in
Paris, alomg with four mone in between,
made thie 1996 Tour de France a capital
Tosur for Magwel Bricokb

The
number one
team with
68 wins!

THE 1998 CYCLING
OSCAR

Oscar Comenzind wins the third World

Championship in four years for Mapei, plus the Tour of
lombardy, and more records are broken

ans with Mape
fricobd im their
hearts ane once again
World Champs!| Oscar
Camenzind, the Swiss
ficler froam the canton of
Lucernie, took the tithe in
Valkenburg amidst the
windmills af the Dutch
provinee of Limburg
Camenzingd, who has
been with the Mapei
Bricobi beam singe 1997,
sped into the finish line
alone, 23 seconds ahead
of Van Petegem and 24 ahead of Barloli.
Camenzind's performance was a masterpicce of
strength and strategy. Mapei Bricobi riders were
part of four national teams: Bugno, Tak, Zaning,
Mardello and Faresin for Italy, Steels, Mattan and
Peeters for Belgium, and Spruch for Poland. Eleven
kilometers befone the finish Cameneind took off,
FLIFHI-L‘\.‘| in vain by Van Petegem and Bartoli. Tafi,
“The Gladiator”, finished eighth, 4 44” behind
Drscar. l.'.ammﬂrbd is the thind Swiss rider (o wear
the road race champion’s striped jersey. With
Camenzind’s viclory Mapei Bricobi became the first team to win
three World Championships in four seasons. Abraham Olano took
the tile in 1995 and Johan Museeuw in 1996,
Daoing honor to the jersey he wears, six days after his triumph in
Valkenburg Camenzind lorded it over the Tour of Lombardy, the
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kast of the Waorld Cup trials, coming in 6% ahead of the Duich
champion Boogerd. Tafi won the “Lomi wrcly™ for Maped in 1996,
For the fourth time in five seasons Mapel dominated the Team
World Cup, The team closed 1998 with 68 victorfes in 14 countries, I
with first-place finishes for 15 of the 25 riders on the team.

That"s &% of Hie beain, another rocond,

Here ane the 1998 classifications for the Mapei Bricobi bombers:
Steels (15 wing), Vandenbrouwcke (11}, Svorada (101, Tafi (7),
Tonkow (5), Zanmind (3},
Museeuw (3}, Bugna (3),
Spruch (2), Nardello (2),
Camenzind (2}, Ballerini
(1) Figueras (1), Missaglia
(1), and Peeters (1)

The Mapei leam has won
A5 victories all told since
it was formesd.

What a team!

T Aapwed deam oeines e workd cup
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THE QUEST FOR QUALI

Guﬂilﬂ' in pmdu-:js SETVICE and the environment, loo: m@mm
rewarded with 150 14001 certification for the Enwmnrﬂnrul

plant in Robbiano di Mediglia.

by Nazarto Borghelti and Roberto Leoni

hias been pursuing firmly, concretely

effectively for many years in HHFFH.'IIIZ
of its agenda for dev r.-lupmuml and
internationalization. However, for Mapei,
quality doesn’t just mean consistent
excellence in product performance and
service, but also commitment bo the Kind
of industrial development that will
conserve natural resources and pratect the
environment for future generations.
To demonstrate its delermination, Mape
management has established that all
Mapei Group companies operate with
Cuality Management Systems and
Environmental Management Systems that
comply with mtnrmh-nml]:r accephed
standards, and are certified by
independently accredited outside
organizations.

gualll}r s a priority goal that Mape

Mapei and 150 9001

In 1994 Mapei operations in baly abtained
certification of mmphan.r.t with U"ﬂﬁﬂ

1500 ﬂ“ﬂiﬁtﬂ}' Sy standards. r.:}-.i'

ﬁ@m‘llgmlﬁ ac ledgment meagﬁ
that Mapei supen%s its research,
dﬂﬁupmmt _production, sakes, markﬁmg
ani istance operations in

wayb that guarantecipality products and
service as welk#s custofieee satisfaction.

Theprogram sas followed up with 150

:_Eﬂ:ﬂ«mrhﬁc‘ahnn of Vinavil in 1995, Mapei
S Canada in 1996, and Mapei France in 1998,

In April of this year Mapei SpA obtained
renewal of the company’s Cuality System
certification unfil the year 2601, 150 9002
certification is shortly to be awarded o
Mapei Kit, Hungary.

Mapei and IS0 14001

In 1997 the Mapei Group's main
production and distribution center in
Robbiano di Mediglia implemented the
Environment Managemaent Syslem in
compliance with 150 14001 standards.
The experience acquired with the

M W O R K
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Responsible Cane program and the
existence of a certified Quality Syslem
constituted a solid base on which the
Envirenmental Management System
could be built. The two systems have
many similarities on such Key points as
prevention, management commitment o
consfant improvement, organizabon,
documentation, objective evidence of
goals achieved, and employee training.

At the beginning of this year the
commitment to the environment was
rewarded when the Mediglia plant
received certification for complying with
1500 14001 standards. This type of
certification is not issued to the company
but to the production facility, Mapei is the
first company in its field to have obtained
this recognition. Receiving the

environmental certification at the same =

time as the renewal of theTSO®M &

l.'l.-rhfmu;d:#c'ﬂrﬂirm1hm that iigﬂpuﬂrlu

to 4:::1:15‘;'.119 the ﬂﬂeﬂ fior quality:
prodegts and :'.eﬁin.gﬁ]mg mll‘[
mlugghntm:, llw_tnvfmnmenl 2

-'5.
What is the. 1@ sl:mlard?

.'\-\.__. .-_.::.-_.l
i
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Nazario Borgheitl, the
.|'|.-!I.|.|;v'i L_.nqur'u
era]'r]'l,r 5 yelem, T

S Mamager rad” rfin
s 1 Hislth, Safery
‘_FH:'er.'-II.ﬁI
-l
b i
= it

Al present __J.;.-J
environmental
certification can be
awarded by complying
with the terms of the
IS0 14000 standard,
which s recognized
internationally, or
through Regulation
1836 ,/93 of the EC
Council (EMAS).

The IS0 14001 standard
is o document that
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its operations on the
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compatibility. The most important of these
A

* preliminary analysis to identify all
envirammental 1'-1}1L'-|:I.IH1I’ phm 1||:|ur.11|c'-|1-.
* pvaluation of the effects of operations on
the surrpunding environmient (emissions,
wasle disposal, noise, energy consumption,
el

» definition of goals desipnied to reduce
impact on the environment and
dievelopment of prevention systems for
potentially hazardous situations;

* open internal communication and, mone
|m;:|ur1:|n|:E§,.', exlermal communication
(public organizations, citizens’ groups, ebe.)
of environmental programs and findings:
* commitment and involvement on the part of management to
determing environmental policy and organizational structure, to
define roles and responsibilities, and to provide sufficient

PO LTS,

* systematic checks of all parameters subject to legal
specifications and the recording of findings:

* tests o evaluate compliance with the standard and with
internal and legal requirements;

* pngoing employee training to encourage and promote
prevention

What is IS0 140601 certification?

—em—— | , o Once a company has organized
wmm its Environmenl Management
Pl | mmEARENTAL NAAGERENT STSTEARS system and has verified by
S=mar "’E masans of internal audits the
% =. correct implementation of all
S gh = specifications detailed in
e e — procedures and operational
AL . guidelines, it then asks an
___wnmmem independently accredibed
| _u-..u.*..__?:_..._,_ pulside organization to
evaluabe its system’s
e STRCEER e PeO AW compliance with the
ML A specifications of the 150 14001
| B e iy 1940 standard. When the outoome is
BB S e positive the outside
S organization ssees a Certilicate
‘ to the company and conducts
SENZERT —_ ﬁ 7 J.:h'r'lllrl.ijl.' checks that the system
et | epme———— s is being properly enforced.

———— e e — e Effective managemaent of the

[S0) 14001 envirgnmental System means
= facilitating relations with the
surrcunding community, the authorities
and with employees;

® orea h.rrnrj.',anir.ala'm'uﬂ etticiency and
awareness of the environmental aspects
of gperations and products;

» mowving with the utmost peed in
complying with environmental
regulations and legiskition;

¢ reducing environmental hazards o a
ITEMTL,

# u.'IJI1!1'|:'I|!i|J|]linH {he COMpAny s image
Mapei 15 specially committed to
providing its customers with full and
prompt information and assistance
regarding environmental questions, and
to developing products that ane safe for
the wser with mimimum environmenial
impact. |

CERTI{ K,

The CERTIGLIALITY
Inatihue,
PECOQNITING the
imporiance of
managing
anvircnamaniol
concerns and i
connechion wilh Guality Managemend, has
inshiuted tha Enviranmental Certieca, with
its special logo and its own Certification
Commitien. A the beginning of 1994, in
cooperation with the Inskute of Economics
for Enargy Sources of Bocconi University in
Milan, Cerfieco inaugurated its first
experimeniol program, one of the few
racognized ond opproved by the EC.
Cerfieco works in cooperafion with other
liclion orgonizafions that belong to the
Ihtion Guelity System Certification board
and other organizations around the waorld
that parficipabe in the ek, the
International Certibication Matwork, both of
whisch are commithed jo Environmental
Certification in their respective Hialds,




Mosaics have existed since ancient times. The name of
the ltalian city of Spilimbergo is inextricably linked with
this art form: it's known as the mosaic capital of the
world. Spilimbergo was officially enshrined as such
when the Mosaic School of Friull was opened in 1922.
This art school is unique in its teaching and production
methods, and students from all over the world apply for
admission to its courses. The quality and scale of the artworks
fashioned in the school's workshops are eloguent testimony to its
fame. They decorate public buildings and private residences all
over the world. Even in this location you'll find Mapei: on the work
lables of the Spilimbergo
Mosaic School you'll see
KERABOND, a cement based
powdered adhesive, and
ISOLASTIC, a latex
admixture which lends
flexibility to cement based

adhesives, SCLOLA di MOSATIC
The students use these SPILIMBERG()
products to execute mosaics 8 :

using an ancient technigue

invented by Gian Domenico Facchina in the latter half of the
8th century. To make work easier and more comfortable
Facchina decided to work “backwards”, gluing the front side
of the mosaic tiles first onto paper and then installing the
back of the completed design onto fresh cement. The
preliminary drawing reverses the image of the cartoon from .
right to lefl. Markings are traced on the back that will later | 1' :
serve as a guide to integrate the various sections into a single |I3r LBE
artwork. First a level layer of fresh mortar approx. 2 cm. thick
is applied to the surface lo be covered. Using a trowel, the
tiles are then grouted with a mix smooth enough to penetrate f
into the joints of the mosaic. The section is then installed by
bonding it to the support, beating it in with a float. One of the
school's latest works adorns the floors and walls of the

Church of St. Irene in Likivrisi Attikis (Athens), an impressive l!' .4“
work covering 1,000 sq. m. depicting religious subjects, | |-

conceived and executed with the highest regard for Byzantine §&
traditions. All of the mosaic work was done in Spilimbergo i ir'i

and glued onto paper before being shipped to Athens, where JHSRES
it was installed over cement adhesive that had been applied tojgsly S8
the floors and walls. S5

The Mapei products mentioned ane p.:rt of Mapei's European pm-du::l lines. [
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- MAPEI CLIMBS MOUNT RUSHMORE

Mapei products are an infegral part of o breathtaking centerpiece for the lobby

of the Radisson Hotel in Rapid City, South Daketa,

As o majestic American nafional ican and the skabe’s most
popular fourist oftroction, the Mount Rushmere Nationol
Monument wos o fifting choice s a decorotive element in
the lobby of the Rodisson Hotel in Rapid City, South Dakota
Mount Rushmere is not oaly a shrina io the greatness of the
four American Presidents, George Washington, Thamas
Jatferson, Theodore Roosevelt and

Abraham Lincaln, whose massive
images ore carved out of the
living rock, but o monument fo
the artistic skill and the pafience
of the sculptor for whom the
work wos o lobar of love that
hook years ko creafe.

In the hatel o smaller

masharpiece pays

- p———

A

homage to the genius of the larger. The centerpiece of the
stone Hoor ila design in the lobby feotures Mount Rushmore
in all its color, drama and digni't;r. Tuu:hn-alogi:ullr advance]
reducts manufoctured by Mapel Corp (USA) were seleched
the Creative Edge Corporation io help execule their
infricale wolerjet design. Mapei PRP 315 Waterprool
Membrane provided walerfight
protection and Ulkra,/Plan self-
Iq-.-eiiﬁg wdeﬂwma-nl ove the:
work a firm foundafion
Grani/Rapid morfor made for
bast, easy installotion of the stona
floor iles, which ware fhen
gr::ruhed with U{Lﬂfculﬂ }:,-
A Mopei insioliation fhat's fru
o work of artl



