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S I\II\1ARY

An im por tant new compu terised spec ifica tion sys tem for the design and in st allat ion
of ce ra mic and na tural s to ne til ing and m osaic is described . Using a series of on-sc ree n
menus . a tiling install ation ca n be defined eas ily and the appro pria te sp eci fica tion . includ ing
th e correct selection of tili ng pro duct s and applica tion method s auto matica lly ge ne ra ted .

1.INTRODu c rrON

It is now ge ne ra ll y recogni sed that com pre hens ive . accura te an d up to d a te
speci fica tions are essen tia l to provide protection agains t bui ld in g failures. cla ims for extra
cos ts and allega tions of negligence. However developiug and mai nt a in ing a succe ss fu l
speci fica tion syste m and th e supporting in forma tion resources requi red to back up suc h a
syste m is a time co ns um ing and expe ns ive task.

Th e main cos ts of specifica tion writ ing to an y des ign office are associa ted w ith the
time re q u ired to ca rry ou t the necessary tech n ica l in ves tigati on . res ear ch re ference
documen ts and manufact ur ers product data . draft th e specifica tion text and type and check
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the fin al specification. The natural response to thi s in man y offices is to simply refer back
to specifica tio ns previous ly written aga inst simi lar requirements. no matt er how long ago
they had been written ! Th e danger with this action is th at mistakes can easily be perp etuated.
new more efficient and effective materials are not taken advant age of as qui ckly as they
sho uld be and new regul atory requirem ents may not be acc ounted for; th is latter point is
becoming increasingly more importan t in a construc tio n market governed by ever more
heal th and safety directives.

Cera mic tiling is an im portan t sector of the cons tru ct ion market where th e correc t
speci fica tion plays a vital role in achiev ing the requi red durability and performance of the
resulting finish. As a surface ceramic tiling is highly visible. any defects often being
immediat el y appa re n t. It is hard wearing. durable and will sa tis fy man y technical
requirem en ts providing th at the correc t materials and installation method ology are used.

In th e UK, the market leader in constructional speci fications sys tems is the National
Building Speci fica tion Servi ces (NBS), a company owned by the Royal Institute of British
Architects. They offer to th eir subs cr ibers a complete lib rary of claus es from wh ich a
specifica tion is compiled. Th ese sp ecification clauses are categorise d into work sections
covering co ntrac t preliminaries. gene ral co nditions and construction elemen ts from
demolition. groundwork. conc rete bases and Iormwork, and masonry to waterproofing.
surface finishes and mechan ical and elec trical serv ices .

The Work Sect ion sp eci fically relating to the design and in stallation of ceram ic tiling
is M40 STONE/CONCRETE/QUARRY/CERAMIC TILING/MO SAIC. Associated sec tions
are M10 covering cement:sand scrceds . M20 covering gypsum and cement:sand renderings
and Z22 covering th e application of sealan ts.

The work sections are fur ther divided into three versions . Th e Standard Versi on
pro vides the full range of cla uses for wh ere a full speci fica tion is required . Th e Intermediate
Versi on covers speci fica tions for medium size contracts where the work is rea sonably
simple an d the Minor Works Version for where the work is small in scale and brevity is of
par ticular importan ce.

A specification is compile d by se lec ting and editing the releva nt clauses from those
avai lable in the appropriate work sections. This process is aided by the provision of high
qu ality guidanc e notes which describe th e background to th e technical points cove red in
each clau se and giving direct references to Nationa l and Int ernational s tandards . Both
cla uses and guida nce notes are up dated regul arly. The extensive guida nce has come to be
highl y regarded by building designers and in formati on users . as a des ign aid as well as for
specifica tion.

The result is that NBS is now well established as the industry standa rd specifica tio n
system and is th e basis of man y specifie rs ISO 9000 quality assuran ce accreditation .

When Building Adhesives (BAL) decided to publi sh a specification too l specificall y
for the ceramic tiling industry in 1991 it was therefore natura l tha t th ey sho uld turn to
NBS for co llabora tion in designing a spec ialis t system which would be in a format fam iliar
to architects. con trac tors. cl ients and their quality representat ives . BAL were the firs t
commercial compa ny to be allowe d to work with NBS in this way and the result was th e
high ly suc cessfu l BAL-NBS M40 TILING SPECIFICATION SYSTEM. published in May
1992 . This system provided a library of ceramic tiling cla uses and guidance notes in hard
copy and on word process ing software. Th e process of select ing the correct adhes ive. grout
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and bedding me thod was simplified through the use of Specificati on Selector Tabl es- an
in novation in specification systems at that time.

The sys tem, however , still relied for its accura cy on the correc t selection and editing
of cla uses from those available. which by necessity covered as wide a range of installations
and service conditions as practi cally possible. This meant th at the drafting of speci fica tions
and particularly th e pro of reading required remained a relatively time co ns um ing process.
Far bett er if th e syst em its elf cou ld automatically select only th ose clauses and products
appropriate to the installation concerned and yet be sufficiently flexibl e to all ow fu ll editing
to be mad e. Such a system would be ideally suited to th e modern fast computer running
specia lly designed da tabase software.

Aft er an extensive pe riod of development, a se r ies of powerfu l com p uterised
specifica tio n sys tems for the des ign and installat ion of ceramic and natural stone tiling
and mosaic have been developed by BAL in collaboration with NBS. Th e softwa re packages
are available under th e name BAL POWERSPEC.

Th ere are five versions of POWERSPEC available at the time of writing:-

VERSION 1

VERSION 2

VERSION 3

VERSION 4

VERSION 6

a full specification version , in English , for Archi tects and speci fiers.

for ceramic tiling contrac tors

for minor works [e.g. tiling domesti c install at ions]

a full spec ificatio n version for th e Middle East.

a full featured Spanish version.

2.THE PRINCIPLES BEHIND THE SOFTWARE DESIGN

Th e accurate speci fication for a tiling finish is derived from a full description of th e
foll owing details:

a) Th e surface being til ed i.e . whether it is a wall , floor or worktop.

b) Th e background/b ase mater ial being tiled.

c) Th e condit ion of the bac kground/base.

d) The service conditions to which the tiling fini sh will be exposed.

e) Th e requirem ent for any sp eci al in termediate layers such as waterproof
membranes.

f) The typ e and size of tile being ins talle d.
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POWERSPEC operates by presenting as a series of menus, th e mos t frequently occurring
op tions for each detail. A number of op tions will genera te sub menus offer ing a wider
cho ice or a more speci fic set of options. The selec tions mad e are ana lysed by the software
to provide th e correc t des ign and installation tiling specifica tion clau ses and th e most
appropriate adhesive , grout an d related products. POWERSPEC provides th e facility for
including, in the specification , full descri ptions for proprietary produc ts suc h as til es,
movement joint sea lants and tiling accessories.

3,FEATURES OF POW ERSPEC.

Th e import an t features of th e software which make it easy and rapid to use are:

• The details defining the installation are presented as series of menus for easy selection

• The optimum tiling specification is automatically generated, even for multi site complex
installations.

• Tiling products and their application methods are automatically selected.

• Full specification editing facilities are available.

• Full on screen guidance is available at all stages of specifying and editing.

• Comprehensive file management functions and print suppor t are provided as standard.

• Specification files can be imported into word processing systems for further processing or
merging with other specification files

The best way of dem ons tra ting the operation of POWERSPEC is by following an
exa mp le :-

Let us assume that we require to compile a specifica tio n for installing fu lly vitr ified
floor til es to a scree de d sus pen de d concre te base in a food processing production area .
After giving th e specifica tion a filenam e for future reference or amendment and identifying
th e precise locati on involved , we begin to define the installati on by th e sim ple mean s of
selec ting th e appro priate options from menus presented on the specifica tio n editing scree n .

FIG. 1 SPECIFICATION EDITING SCREEN
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After sel ecting FLOORS from th e initial op tion of WALLIFLOORIWORKTOP a
co m pre hensive menu of gene ric BASES are presented from which optio n C is chosen

T he HYGIENIC/STERILE opti on (cover ing for exam p le rooms governed by th e
req uirements of th e EC Directive on the Hygiene of Foodstuffs -EC Directive No. 93/4 3/
EEC) is th en selected from the list of SERVICE CONDITIONS .

£. G. TILInG FLOORS 11'1 RUfJI'IS SUBJ ECT TO FlIOD HVGIEI1£ JJl EGULAT JUtlS

FIG 2 SERVICE CON IJITION S FOR FLOORS

The FULLY VITRIFIED TILES (i.e. til es to EN 176 with a wa ter absorp tio n of 0.5% or
less) op tio n from the TYPE OF TILE/MOSAIC menu is then selec ted .

~/81''b BA L- rOYtlsr£c 1 .1 TILinG s r ECl f lCnTIU" SVST[~ l b ;17 :Z9

doL Relercnce/fi Jena.e : QUllLlCU
Tl li ny Tu : FOOD rIOCESSI~ AREA ,LOOR
a.c),grou.• • ",I.se :1 1] '1001'
" c),Vrouwd"IAse ~ter l a l : Ie] Ce.ewt :... scree. ouep .....peftded tloor
Ser~ ice Conditio ns :

1l-1'lIpe 01 Til e .: ••Glued
Ti le s : D. Ultrtri~d

S ize :
Joint Wi dth : D. L<1;rgc r OI"...lt .g I4 zcd o r v itrified
~..nt Joi nts v"n', E. I.• rqe for.. t rully v ttrU J~d

Ree cs . a r l e s y/n" F. t1u",,, te - "Ined
G. MoS d JC - vl tr i lied
H. MOSd tc - lu l19 Vit r i f i e d/gla s s
~t.u r.1 or 4"glo.erdte d stonc".. rbl e

_0'-
~]l~][~

fULLY UITftl flE D l lL E TO [ ft l l1 /11& ~ l nl ~T[ft Aa~RrT lfl" O .~x UR LE3S

FIG 3 TYPE OF T ILE/M OSA IC :-'IENU
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At any point in the prog ram full on screen guidance is ava ilable to help se lect the
correc t detail and to help in any subsequent speci fica tion editing th at may be required .

FIG 4. ON SCREEN GUIDANCE

A precise proprietary description for th e tiles and their size is entered befor e the
required til e joint width is then specified.

FIG 5 TILE JOINT WIDTH
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One of the important fea tures of POWERSPEC is tha t the system will not accept invali d
entries. e.g. the UK version . POWERSPEC 1, will not allow glaze d porous bodied til es to be
spe ci fied for exterior walls which are sub jected to freeze/thaw conditions. In th is way th e
va lidity of th e final speci fica tion can be assured.

After the install ati on has been defined in thi s manner the so ftware recommends the
best choice ofceramic tile adhes ive and grout for the install ation and offers valid alterna tives .

The co lours available for th e grout se lec ted are also presented for a se lec tion to be
mad e.

FIG 6 ADHES IVE AND GROUT SELECT ION

Th e sys tem also provides menu s for the correc t design and installati on of movement
joints and til e accessories .

• " RI1l.): AT lALi'ftTtlJUEI1En J. 0" WITH ,ttETRL6<EDG£ RCUUOHCIrtEnT

FIG 7 FLOOR MOV EM ENT JOIN T MEN U
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The tiling specifica tion for the ins talla tio n is then genera ted by the softw are and
pr esented on the screen. Points in the specifica tion where da ta en try or del etion is required
by the specifier are ide ntified (e.g. the precise width of joint required over a s tructural
movement joint) .

FIG 8 SPECI FICATIO N EDITING

With the aid of guidance no tes the specification can be rev ised and ed ited d irectly on

FIG 9 SPECIFICATION CLAUSES

The speci fication generate d for the example used is sho wn in Appendix 1. This can
be save d to memory and printed if required. Full file identifica tio n and managemen t is
achieved th rough the FILE MANAGEMENT SCREEN.
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FIG 10 FILE MANAGEMENT SCREEN

POWERSPEC provides many more feat ur es and op tions than can be presented in a
paper of this size. For instan ce a com plex speci fica tion , in volving mu lti -s ite tiling, e.g.
wall and 1100r tiling to d ifferen t surfaces. can be eas ily com piled with all the necessary
cros s refer encing of cla uses.

The software and its associa ted manual s are provided com plet ely free of charge to
bona fide architects and speci fiers. Regis trati on will a lso ensure that the software is regularl y
updated to take account of industrial and regu latory changes as well as adv ances in com puter
software itself. Neve rthe less its value as a spec ifica tion tool has been demonst rated by the
en th usiasm wi th wh ich spe cifiers in th e UK have received th e sys tem , and the use to
whi ch it is being put.
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APPENDIX 1

EXAMPLE OF A POWERSPEC SPECIFICATIO

CASTE LLON (SPAIN )

TILING TO FOOD PROCESSING AREA FLOORS
BAL-NBS M40 TILING SPECIFICATION
To be read with preliminari es/gen eral conditions

TYPE(Sj OF TILING

110 TILING TO FOOD PROCESSING AREA FLOOR

Tiles : Type of til e
Size: 200 x 100 x 12 mm
Base: Existing ceme nt:sand sc reed
Prep aration: General preparat ion as clause 300
Bedding: Apply with a BAL-THICK-BED SOLID-BEDT ROWEL (FLOORS)
as clause 810
Ad hes ive: BAL-SINGLE PART FLEXIBLE GREY
Grout: BAL-FLOOR EPOXY
Colour: STEEL GREY
Joint wid th: 3 mm
Movemen t Join ts (Floors) :
Perimeter mov ement joints as clause 624
Sealant: BAL-UNIVERSAL SILICONE SEALANT
Size: 15 x 12 mm
Int ermediate edge reinforced movem ent joints as clause 626
Sealant: BAL-UNIVERSAL SILICO E SEALANT
Colour: GREY
Meta l Edge Reinforcement: STAINLESS STEEL
Size: 15x 12mm

GENERAL REQUIREMENTS

210 INSTALLATION to be carrie d out by train ed operatives using safe working methods
and where necessary, suitable protective clothing and equ ipmen t.

220 SUITABILITY OF BACKGROUNDS / BASES: Before starting work ens ure that
backgrounds/ bases are:

Suffi ciently fla t to permit spec ified flatness of fini sh ed tiling , bearing in
mind the permissible minimum and maximum thi ckness of th e bedding
mat erial.
Suitab le for tiling in th e service conditions to whi ch it will be expose d.
Sufficiently strong and rigid to support th e ti le fini sh.

225 NEW CEMENT:SAND SCREEDS: Before commenci ng tili ng ensure th at screed s
have been allo wed to dry out by exposure to air for at least 3 weeks.

230 FALLS IN THE BASE: Before starting work , check that wh ere required, falls ha ve
been provided in th e base. Inform the CA if the falls are in adequ ate. Do not atte mpt to
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provide fall s by increasing or decreasing the spe cified th ickness of the bedding mater ial
unless fixing by th e semi-dry ceme nt :sand bedding method.

260 INSTALLATIO NS WHERE HYGIE NIC AND/ O R STERILE CONDITI ONS
APPLY:Tiling must be str ic tly supe rvised by th e tiling subcon trac tor to ens ure th at soli d
bed fixing (with no voids) is achieved and that grou ting is on ly carr ied out wi th an epoxy
gro u t fro m th e BAL range.

280 SAMPLE S: Before plac ing orders submit representati ve sam ple(s) of' . Ens ure
th at deli ver ed materials match samplers ).

290 CONTROL SAM PLE(S): Complete sample area(s), being part ofthe fini shed work
in approved location( s] as foll ows , an d obtain approval of appearance befor e proceeding ._.

PREPARATION

300 EXISTI NG BACKGROUNDS/BASES GENERALLY:

Remove efflorescence, laitance, dirt and other loose ma terial by th oroughly
dr y brushing.
Remo ve dep osits of oil . grease and othe r ma teri al s incom patible wit h th e
bedding us ing a suita ble em ulsion cleaner then washing with clea n water.
Clean down all til e. pain t and other non por ous surfaces by washing wit h
water co n tai n ing detergent th en with clean water.
Allow background/base to dr y before fixing til es.

320 EXISTING CONCRETE/SCREED BASES:

Cu t ou t all loose or holl ow portions and make good with 1:3 ce me nt:sand
mortar applie d ove r a slurry bonding coat as clause 510.
Carefully remove any soft or unsound adhesive residues withou t damaging
base. Ensure re mai ni ng adhes ive residue is sound and firmly bonded to
the base.

510 SLURRY BONDING COAT:

For mortar using Portland ceme nt: Mix by weight 2 parts Portland ceme nt
to BS 12 , cl ass 42.5 to 1 part BAL-BOND SBR.
Brush on to backgro und/base immediately before applyi ng mortar.

FIXING

600 FIXING GENERALLY:

Ch eck that ther e are no unintended co lour /s hade varia tio ns with in th e
til es for use in eac h area /room. Thoro ughly mi x variega te d tiles .
Cut til es neatly and accura tely.
Work in small areas to ens ur e til es are fixed with in the open -time of th e
adhesive.
Before bedding material se ts make adjustments necessary togive true.
regular appea rance to til es and joints when viewed under final lighting
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conditions.
Clean surplus bedding material from join ts and face of til es without
disturbing til es .

610 ADVERSE WEATHER:

Do not fix til es if the temperature is below 5 deg C or in dam p con dit ions.
Do not use frozen materials or apply adhesives to frozen or fro st covered
surfaces.
Do not fix til es if th e tem perature of th e background/b ase is in excess of
65 deg C.
Take ad equate precautions to pro tec t work from inclem ent weath er. frost
and premature drying out.

620 SETT ING OUT GENERALLY:

joints to be true to lin e. continuo us and without steps.
join ts on walls to be tru ly horizontal. vertical and in alignmenl round
corners.
[oints in floors to be pa rallel 10 the main axis of the space or specified
fea tures .
CuI til es/slabs to be kept to the minimum. as large as poss ib le and in
unobtrusive location s.
joints in wall s and floors to be in alignment.
Where pos itions of movement joints are not spec ified th ey are to be agre ed
with the CA.
For sett ing out oC see drawing(sL
Before laying til es obtain approval of se tting out _.

624 SETTING OUT PERIMETER MOVEMENT JOINTS (FLOORS) :

Prov ide movement joints in tiling at floor perimeters including abutmen ts
with walls . co lumns, upstands/bases , etc.
joints to be at least 6mm wide and extend through til es and be dding to
substrate.

626 SETTING OUT INTERMEDIATE MOVEMENT jOrNTS (FLOORS):

Provide movement joints in tiling:
Over existing and/o r structura l movement joints .
Over juncti ons between different base materials.
Over supporting wall s and beam s.
joints to be at least 6 mm wide and extend through til es an d bedding to
th e bas e.
joints located over existing structural movement joints sho uld ex tend
through any in term edi ate substrate and be _ mm wide.

630 LEVEL OF FLOOR TILING: Permissible deviation in level from dalum for to be
+/- mm.
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G4 0 FLATNESS OF TILING: Sudde n irregu larities not permitted.
Wh en checked with a 2 m straigh tedge with 3 mrn th ick fee t at each en d, placed anywhere
on th e sur face, the straigh tedge should no t he obstructed by the tiles and no gap sho uld be
greater than G m rn .

G50 LEVEL OF TILING ACROSS JOINTS:

Maximum deviation be tween tile surfaces either s ide of a joint, in cluding
movement joints to be:
1 mrn for joints less th an G mm wide.
2 mm for joints 6 mm or greater in wid th .

700 ALTERNATIVE ADHESIVES: The foll owing adhesives may be subs titu ted by any
other from the same gro up :

BAL-CEM GOLD STAR, I3 AL-CTF 3; BAL-RAPID SET.
BAL-SINGLE PART FLEXII3LE: I3AL-SINGLE PART FLEXII3LE (WHITE);
BAL-RAPIDSET FLEXII3LE
I3 AL-WALL BLUE STAR: I3 AL-WALL (except for domestic sho wers for
which only
BALW,\LL BLUE STA]{ is rec ommende d)

B10 ADHESIVE BEDDING: THI CK-I3ED/SOLID-I3ED (FLOORS) :

Use a BAL-THICK-I3ED SO LID-I3 E-T]{OWEL.
Apply adhesi ve to dry base in areas up to 1 sq m.
For porous bases , apply a skim coa t of adhesive first and co m b th e
remaining adhes ive wh ile the skim coat is still wet.
Fill an y depression s (ribbed . keyed pro files. etc. ) to backs of til es with
adhesive.
Press til es firmly into posi tion with a twist in g/slidi ng acti on ens u ring that
as far as po ssib le no vo ids are left beneat h the ti les .

BBO CHECKING CONTACT AREA: As work proceeds and befo re bedding ha s set.
carefu lly re move random tiles to verify that con tac t ar ea is as speci fied . Remove the in it ia l
beddi ng mat eri a l, butter the rem oved tiles with fresh material and refi x .

GROUTING/COMPLETION

gOO GROUTI NG:

Allow bedd ing ma terial to harden sufficien tly before gro u ti ng.
Ens ure tha t joint s are G mm deep (or the de p th of th e ti le if less ), and are
free from dust and debris.
Fill joints complete ly us ing a rubber grouting squeegee, tool to an a pproved
profile, clean off sur face and leave free from blemishes.

010 CO LOURED GROUT: Check the poten tia l risk of stain ing by applying th e grou t to
a few tiles in a small trial area. If di scol ourat ion occ urs apply BAL-PROTECTIVE SE1\ LER
an d repeat th e trial.
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920 SUITABILITY OF MOVEMENT JOINTS: Before comme nc ing . check th at:

joint dimensi ons are with in limits specified for th e sea lant.
Surfaces are smooth and unda mage d.
Prep aratory work which mus t be don e before assembly of th e joint ha s
been ca rrie d out.

Inform CA if joints are not suitable to receive sealan t and sub mit pro posa ls
for rectificat ion .

930 PREPARING MOVEMENT JOINTS:

Clean surfaces to which sea lant mu st adhe re using meth ods an d mater ials
recom mended by sea lant manufacturer.
Remove all temporary coa tings. tap es. loosely adhe ring materia l. dust, oil.
grease and othe r contaminants which may affect bond.
Keep joints clean and protect from damage until sea lant is ap plie d .
Backing strip . bond breaker. primer: Typ es recom men ded for the purpose
by sea lant manufactu rer.

Insert backing strips and / or bond breaker tap e into clea n joint leaving no
gaps. If the adhesive used to fix the til es is BAL-FLEX or 13 AL-FASTFLEX.
ens ure that backing strip and/or tap e prevent contac t between sil icone
sealants and the adhes ive.
Cover ad jacent surfaces with masking tap e to prevent sta ining and protect
surfaces which would be di fficu lt to clean if smeared with primer or
sea lant.

950 APP LYING SEALANTS:

Ens ure that opera tives observe the manufacturer 's and sta tu tory
requirement s for storage and safe usage of sealants.
Use equipment and methods recom mended by sea lant manufacturer and
apply within the recommended applicatio n life of primer and sea lant.
and the recommended air and subs trate temperature ranges.
Do not apply to damp surfaces (unless recommended otherwise), to surfaces
affected by ice or sno w or during incleme nt weather. Do not heat join ts to
dry them or raise the tem perature.
Fill joints completely. leaving no gaps. excl u ding all air an d ensuring firm
ad hes ion of sea lant to required joint surfaces. Tool the sealant to a neat.
slightly concave profile unless specified othe rwise.
Pro tect until cured.

960 PROTECTION (GENERAL): Adequ ately pro tect and keep clean all completed
areas. Clean off any dro ppings immediately.
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