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INTRODUCTIO N

Ceramic tiles and panels offer numerous possibili ties in terms of a rchitectura l
design ing, and, thanks to their mate rial properties, stand for a w ide spectrum of possible
applicat ions - both in priva te and publ ic areas. Some examples are: liv ing roo ms and
bathrooms, kitche ns, cor ridors and foyers, balconies, terraces, facad es, sw imming pools
of all kinds, ad m inistration and representative build ings, hotels, h istoric an d sac ra l
build ings, mu seums, kindergartens, schools, shops, etc...
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In addition to these classic fields of ap plication, the re are also some special ceramic
developments and systems. The proven and yet for ever young material ceramics is
predestined for such innovations in so far as ceramics - apart from its funda mental
physical properti es - is ideal for modifications in detail and can be provid ed w ith specific
properties in order to find the optimum problem solution for the applica tion in ques tion .
I am pleased about having the opportunity of presen ting to yo u the follow ing special
sys tems and so lu tions tod ay:

CERAMIC TILES IN ARCHITECTURE:

SPECIAL SYSTEMS AND SOLUTIONS

I ) Stat ic electricity conducting tiles

2) Special glazes for rooms whe re lasers are used

3) Ceramic shower tub system

4) Ori entation aid for the visually impaired

1. STATIC ELECTRICITY CO NDUCTI NG TIL ES

Alread y at the beginning of the SOil'S, the ceramic industry was try ing to develop
tiles and panels conducting static electricity. At that time, newspaper reports according to
which explosions due to the combus tion of na rcotic gases had occurred in opera ting
rooms were the cause. Mean whil e, the spectrum of applications has becom e considerably
wider. The perma nently growing sector of microchip production is only one of many
exa mples. The starting poi nt, ho wever, has remained almost the sa me: there are mater ials
wh ich have an electr ic insulating effect and which are charged un de r certain conditions
such as e.g. friction . In case of a sud de n d ischa rge of these materials, pe rsons (clothing,
shoes ...), floating dus ts, gases, liquids etc. charged wit h static electrici ty, combustions or
major explosions may be the result in areas exposed to explosion hazards. Therefore, it is
necessary to d ischa rge static electricity right at the moment it occurs without an y ris k.
This aim can be reached by mean s of static electricity conducting floor cover ing materials
in conjunction with an appropriate constructional conception . Ceramic tiles and panels
per se are consid ered as conductive up to an electrical leakage resistance (RJ of 10' Ohm,
although a value of 10"Ohm may be regarded as ideal, as many fields of ap plica tion can
be covered by this value. Products are normally classified as non-conductive, if the
electrical leakage resistance (R,) is g reater than 10' Ohm.
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Th e relevant parameter for practical applicati on, ho wever, is th e ea rth lea kage
resistance (RE) accord ing to DIN 51953 of th e fini shed floo r coveri ng. The ea rth
leakage res ista nce requi re d for a specifi c applicatio n depends on th e local
cond itions and / or the gu idelines of the appro p riate institu tion s such as e.g. trade
associations. Here are so me examples together with the lim itin g values applicable
in Germany:

~llnlrnum \aluefOhml r ~ladmum value (Ohm l

Solvent storage areas: 10' 10'

Storerooms for packaged explosives: 10' 10'

Electronics industry: 10' 10'

Depending on the inte nded purpose, furt her criteria such as e.g . resistance to
abrasion, chemical resistance, slip resistance, easy cleaning etc. also have to be take n into
account apart from the de rivat ion ability of static elec tricity. Bearing these requirements
in mind, a lead ing Germa n ceramics manufacturer even offers two possib ilities of
produ cing sta tic electricity conducting ceramic floor cove rings

a) U" l:'azed sfa"ell'are file, accardi,,\; fa DIN EN 121 A I

In th e case of ELADU CT, static elec tricity is di scharged throu gh th e tile bod y.
Avai lab le in red-brown co lour, based on model size 25x12,5cm in thi cknesses of 11

Sectional drawing
-Copperstrips for
(onnKting to Nrth Joint E.Iaduct-tilt-

• :'i'umbeI" MId .KJ~~on tht~~ G:n:Jrmononly
bJ omtkttm:::ill~ ..~ wah lhr m-....~

Functional principle of ELADUCT.

or 20m m, classi fied in sl ip -resis tance va lu ation group " RI O" accord ing to the
Ge rman Code of practice "ZH 1 / 571" . Predes tine d fo r th ose areas w here the
d ischarge of s ta tic electricity is desired together with the advan tages of an
ungl azed su rface, i.e . hi gh mechanical -ch emi cal st ress resi st ance . Exam p les:
munitions dumps, flexographi c printing areas, labora tories, rooms fo r lacquer
producti on, e tc.

/1 ) Glazed "KERAION" lar~e-s ize !1a"els accardi ,,}' fa DIN EN 121 A l

In th e case of the series ELA 10.6, sta tic elec trici ty is d ischarged vi a the four
overglazed panel edges. Avai lable in the rep rese ntative la rge model s ize of
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60x60cm, wi th ne u tra l-grey g laze, either "no rmal" or w ith the no n-s lip proper ties of
grou p " R9" accordi ng to the Germa n Co de of practi ce "Z H 1/ 571" . Recommended
for areas where th e di sch arge of sta tic e lec tr icity is desired in connectio n w ith the
advan ta ges of a g lazed surface, especia lly w ith regard to easy cleani ng . The large
model si ze of 60x60cm does no t on ly crea te an e lega n t loo k, but is a lso
advantageous in respect of clean ing and hygien e. The pa ne ls are predesti ned above
a ll for representa tive applica tio ns suc h as e.g . offices, rooms for mi crochip
manufactu re, medi cal areas (operating theatres etc.), sales areas fo r elec tron ic
equi p men t e tc .

Sectio nal drawing
' Copperstrips lor

COftM(ting to , ¥ttl
-!.-=ve jOint _ Conducti vt ~(i.J1 9I.tlt • _

I K..-ilion-p"r*

• N\lmM ..oo .arrUlj(f'mrll1 ~ndu1R OIll1w loK.i\nl(:.1~Irn»o.'nlll Connet'110n only
l:')'.an cl«u1calsr«~1 lil li".. >nih Ihr ~lrV&llt guld..1l1l6

"

FWlctional principle of ELA 10.6.

2. SPECIAL GLAZES FOR ROOMS WHERE LASERS ARE USED (E.G. OPERATING
THEATRES)

Laser technology has bee n continuous ly fu rthe r developed in the course of the
yea rs, and tod ay the use of lasers in almost all fields of med icine is commo n practice:
from eye medicine or the treatment of ade noids in the nose righ t th rough to applications
in the cancer therapy and the field of dangerous modi fications of the coronary vessels,
which are still on the experimental stage, but very promis ing .

Already in 1917, Albert Einstein had made his first observa tions on the subject of
lasers. Very sim pl ified, one can talk of "bundled ligh t". Unlike in the case of conve ntiona l
light sources - no matter whethe r sun or filament bul b - the lase r irrad iation is bundled
to such a high extent that a bea m sent ou t from the ea rth reaches the moon at a distance
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of approx. 400.000 km with a scatte r of onl y around 200 metres. This exa mple
demonstrates the high precision of the laser in comparison with all conventional
instruments. The motto in medicine is: "The laser helps where the scalpe l fails".
Meanwhile, lase rs with different wavelengths and powers for alm ost a ll application s are
avai lable : devices for the CD player at home, high-performance lasers for welding or the
cu tting of me tals, or "low-power" devices for the medical sector.

Due to this mul titude of adva ntages, operating thea tres whe re lasers are used
ha ve becom e rather the rule tha n the exception in the meant ime. However, the
uncontrolled reflection of the laser beam can be detrimental to the human orga nism
an d, for example, injure the eye under adverse conditions or even involve the risk of
fire or explosion.

Therefore, a renowned German manu facturer developed a tailor-made solu tion:
"Keraion or special glazes", available in 3 colours, all in the large model size of 60x60cm.
This special glaze intentionally "splits up" the incident laser beams and in this way
protects medical staff as well as patients again st uncontrolled reflection s.

P}W f{1 of OP spt'cial,~ la:t',

This ceramic solution for wa ll c1addings satisfies all the requirements in terms of
safety technol ogy for thi s special purpose. It pe rfect ly complies wit h the accident
prevention regul ati on ("laser irradiat ion" ) w ith regard to diffuse ly refl ect in g
surfaces. Ceramic la rge-size pan els w ith Or-glazes meet the requirements of accident
prevention reg ulation VBG 93. Evidence of these qu alities wa s produced in a
convincing ma nner: the Laser Med ical Ce ntre at the 'Freic Universitat Berlin' confirms
that this material is idea l for application in medical area s where quite usual types of
lasers are used, which are:

• Argon - a typical visible laser
• Excimer - a typical UV-laser

• d:YAG - a typical laser in the close-infrared ran ge
• CO, - a typical laser in the mid-infrared ran ge

Advantages and functions in detail:

- Incident radar beams are "split up" in such a way that a damaging reflection is
avoided .

- The ceramic surface heats up only minimally.

- The three pastel colours ava ilab le give rooms a pleasant atmosphere.

- The large mo de l size of 60x60cm does not only create an elegant look, but is also
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advantageous wi th regard to hygien e and clean ing thanks to the reduced number
of joints.

- The per fect solution for the floor : static electricity conducting "Keraion" panels of
the series "ELA 10.6", also available in mod el size 60x60cm, together with the
matchin g skirtings.

3. CERAMIC SHOWER TUB SYSTEM

In our fast-movi ng days only little time is left for thorough personal hygiene. In
addition, both the economic (wa ter costs!) and the ecologica l aspec ts (saving of drinking
wa ter, relief of sewage treatment plants) ha ve to be borne in mind. These a re the reason s
for the "trium ph" of the shower ove r the bath tub , altho ugh the latte r offers more
convenience and an ideal place for relaxation .

Over and above that, the shower is the preferred solution for unproblem atic, "safe"
and comfortab le personal hygiene for many olde r and handicapped people. The share of
older people in the tota l populat ion is growing in many countries accord ing to the "age
py ramid". In the Fede ral Republic of Germa ny, for exa mple, the number of citizens above
the age of 60 years is approx . 17 mill ion at present, and until the yea r 2000 this number
will rise to 20 mill ion.

However, not only in private areas, but also in public institutions such as e.g.
sw imming pools, sana tories, old peopl e's hom es, hospitals and sport facilities showers
are taken as a matter of course in our days.

These barefoot areas have always been dom ain s for ceramic coverings. Now, this
trad itiona l field of application is per fectly supplemented by the new ceramic sho wer tub
sys tem of AGROB BUCHTAL KERAMIK GmbH.

This interesting innovation is based on a special shower trim piece, whose
outstand ing feature is the integrated slope with a di fference in height of 20mm.

SIIOU'er trim piece.

A matching one-piece internal angle, i.e, without mitred joint, is also available. As
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the system consists of these two parts only, it is logical and allows un complicated layin g.
Nevertheless, it opens up a wide design scope and offers many advantages:

Thanks to the integrated s lope and the even lower side, wo rks for adapting the
laying base in the ed ge area of the shower tub are no longer necessary. The system's grid
size of 12,5x12,5cm was chosen intentionally to ens ure dimensional flexibility by small
steps. Th is, on the other hand, offers the possibility of realizing so lutions perfectly
matched to the ground plan or room proportions.

As these examples show, the manufacturer also offers a project -specific planning
se rvice in addition to the product, which also includes support with regard to application
technology.

The ceramic shower tubs produced wit h th is system are ideal both for wheel-chairs
("in to" the tub as well as "out" of it) and for walking, as there is no "stumbling trap" or
threshold to overcome.

With regard to the ma terial proper ties, the shower tub sys tem is based on the
"Quantum" se ries. These un glazed stonewa re tiles are provid ed with a surface upgrading
in-plant and the refore stain-resistant. In th is way, cleaning and care are facilitated .

In addit ion, Qua ntu m offers "multi-fu nctiona l slip resistance", i.e, the cove ring can
be walked on both barefoot and with shoes. The advantage : even larger sanita ry blocks

.I.
I I

I

Example for application 1 Examplefor applimtitHt 2

or shower facilities can be designed as a vis ua lly un ified wh ole and with the required slip
resistan ce, as the floor covering of the sho we r tub (wa lked on barefoot ) and the ad joining
floor surface of the sanita ry block (walked on barefoot and / or with shoes) can be laid
w ith tiles from one se ries. Furt her highli ght: the showe r tub sys tem is ava ilab le in
different colours. Thanks to this, the edge of the sho we r tub can be executed in the same
colour as the tub itself or in a colour contras ting to the ad join ing surface covering, which
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helps visually impaired people to find their way easier. The following figure underlines
the im portance attached to such safety aspects: in 1995 more than 5500 persons died
because of falls in priva te ho useholds in the Federal Republic of Ge rmany.

As already men tioned , typical fields of appl ication of the showe r tu b system a re
sanitary blocks in hosp itals, sanatories, reha bili tation centres, old people's and nursing
hom es, sport faci lities, but also in hote ls and priva te ho mes.

Example 1 EX/l"'l"t 2

AUFMERKSAM·
KEITSFELD
900/900 mm

........
z
-c

'"!::!........
V>
z
:r
-e
CD

Example 3

4. ORIENTATION AID FO R THE VISUALLY IMPAIRED

People with unim paired sight orientate them selves by the surround ing cond itions.

Blind and visu ally impaired citizens, however, do not have this possibility due to their
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missing or reduced powers of vision. Without orien-tation sys tems they are helpless and
exclude d from participation in public traffic. Using uniform orientation aids which are
independent of the powers of vision, clear signals can be given for blind and visually
impaired citizens in public transport facilities (stations, platforms, wa lkways, stops and the
like), and possible problem s can be reduced. To meet these requ irements is an important
and worthwh ile task of the whole society. The ideal case would be a uni form solu tion which
is not restricted to a certain region , so that blind and pa rtially sigh ted people can orientate
themselves by the same aids over the whole country. In Germany, several attem pts to
establi sh an appropriate standard have already been made. Due to the complexity of the
subject, however, the latest vers ion is also still in preparation and exists only as a draft.

In spite of that, the company AGROB BUCHTAL KERAMIK GmbH de veloped a
ceramic "orientation system for the blind and visually impaired" . An essential orientati on

Motif ral ll·.

aid are the so-called floor indicators. These ma teria ls clearly di ffer from the adjoining
surface coveri ng tactile, acoustically and visually. Several floor ind icators in a row form a
so-called gu iding stripe, which indicates the course of a route and has the function of
marking the boundaries of a certain area. Here are some examples from the draft of the
sta ndard:

Among othe r thin gs, these floor ind icators must meet the followi ng requirements:

- They mu st not involve the risk of slipping and stumbling.

- The surface sho uld be easy to clean .

- It mu st be ensured that the blind can feel the st ruc ture with a cane .

- For the visually impaired, reflective blinding (e.g, caused by glazed surfaces due
to unfavourable light cond itions ) must be avo ide d.

- For wheel -cha ir drivers, vibrationless dri ving on all floor coverings must be
gua ranteed according to DIN 18025.

The ceramic orientation aid for the blind an d visuall y impaired meets these
requirements with the follow ing compo nents:
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a) a guid ing tile (= floor indicator) with a specially grooved su rface,

b) a floor tile with even su rface for the design of the surfaces adjo ining the guid ing
stripes in contrasting colours.

Thanks to the interplay of these two components, orient ation is facilitated in several
ways:

- tactile by the tran sfer of the vibrat ions from the cane moved ove r the grooves to
the arm and by feeling the gro oves th rough the soles of the shoes;

- acoustically by the typical noise resulting thereof;

- visually by the gu iding stripes contrast ing in colour and lightness compared to
the surface covering.

Apart from the surface and colour, guid ing tile an d floor tile are also matched to one
ano ther with regard to:

- format (30 x 30cm.).

- thickness (l -Imm. even stands up to load s cause d by tran sp ort vehicles, which are
frequently used in such areas .

- the slip resi stance of the gu id ing tile (Rll ) and the floor tile (RlO) ens ures a
perceptible tran sition of the surface witho ut abrupt, disturbing cha nge .

Of course, the practical requireme nts are also borne in mind : both compone nts of
this ceramic orien tation aid for the blind and visually impai red are made of robus t, hig h
quality sto neware. The materia l is un glazed, h ighly abrasionproof an d does no t "reflect
light", which might be confus ing. In add ition, it is p rovided with "Protecta" surface
upgrading in-plant in orde r to facilitate cleaning and clare.

Result: A well thought out solution also convincing in detail.
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