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Poboljsanje kvalificiranosti i
zaposljivosti radnika na ugradniji
STONE-C,‘ _ING| kamena, s ciljem poboljsanja kvalitete
proizvoda, primjenom zajednickog
evropskog kurikuluma podrzanog ICT
alatima

Increasing the skills of workers and
their employment in the field of
placing the stone, in order to
increase the quallity of the final
work, with application of common
EU curriculum and ICT tools

Predvideno trajanje projekata — 2 GODINE — odnosno do kraj 2014.
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QPrirodni kamen — konstrukcijski materijal koji se odrzao u Sirokoj
upotrebi usprkos revolucionarnim promjenama tehnologije i
dizajna tijekom godina

STON E P I.AC | NG WNatural stone - one of the most sustainable construction

materials inspite of the changes of technology and design across
the years it lasts as the main construction materials

MOtiVi 2d QVrijednost i trajnost osim od proizvodnje uvelike zavisi o o
nacinu ugradnje

IZI'a d U Value and duration tatally depend on the quality of
manufacturing and quality of placement

projekta

SOMEMOTIVES IS Y EIr studije, pravila, zakoni usredotoceni su na vadenje i

(ol dish i delse g proizvodnju

7o date, most studies, comuniti directives ... focus on the extraction
and manufacturing

12/1/2013 XX SIMPOZIJ) KAMENARA 4
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EUROROCK - EU i medunarodno udruzenje industrije
prirodnog kamena

EU Natural stone organization

STONEPLAC' NG Koordinator projekta — konzultantska kuéa - Spanjolska 4

Colsuntancy, Spain

SLIrvVICeES
to, Tecndosya o Trvestinacin. 51

Pa rtneri Tehnologki centar za mramor - Spanjolska (nn

Marble and Natural Stone Technology Center, Spain

Centro Tecnoldgico

na Strukovno udruzenje i udruzenje svih strukovnih
Skola — Institut za kamen - Francuska

Non-profit-making state approved organization for
education in the building and other trades

projektu

partners on the

“JielT=9 9 stenforsaskolan — viga strukovna gkola - Svedska
Educational Center with uper secondary and adult
education, Sweden

Konzultantska kuca - Rumunjska [d Concept Consultir
CO/Suntancyl ROmania international projecls and mobilit
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STONEPLACING

lzvor
ideje

projekta
the idea of
the project

Ugradnja kamena — vaZzan izvor radnih mjesta

QPlacing of the stone —

U nadin i uspjesnost ugradnje kamena odreduje je li kamen
(proizvod)

O placing method has a big /nfluence in the market and order is it

sﬁ(UnswtabIe
_ifnaterial)

important source of employment

12/1/2013
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Podrzavanje EU strategije zasnovanu na konceptu “ukupni vijek
prirodnog kamena”

W it sustains EU strategy on the concept of “natural stone full

STONEPLACING|  orcer

Vadenje Najvisi standardi
(Extraction) kvalitete i odrzZivosti

DOd atni / \/ The highest
: : requirements of
zahtjevi

Proizvodnja
/Obrada

quallity and

Ugradnja
vk sustainability

(Installation)

additional (Production)

requirements

é—

QLUgradeni kamen — trajan, energetski uc¢inkovit; oporaba i reciklaza

Stone used in construction and public spaces— durable, energy
efficient; reused & recycled

12/1/2013 XX SIMPOZIJ) KAMENARA /
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1. Istrazivanje postojecih standarda i metoda ugradnje u zemljama

sudionicama
(Researhing on the exlstmgs norms and metods aad,procedures used to

STONEPLACING

2. Razvoj kurikuluma i multimedijskih edukacijskih materijala za

“obuku klesara montazera”
Development of the curiculum and multimedia training material for a

projekta

Phases of
the project

12/1/2013 XX SIMPOZIJ) KAMENARA :
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> Balusters

> Balconies &

Masonry Klesarska skola: Prijedlog metoda
ugradnje klesarskih proizvoda

> Ashlars
> Cornice

> Arch
renes Stonemasonry school: Proposal for a

> Columns method to place the masonry products

12/1/2013 9
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> Balusters

> Balconies

& Masonry
» Ashlars
» Cornice
» Arches

> Columns

- Material and product standards (petrographic examination,
porosity, density, strenght...) are taken from EU norms and also
product standard for ashlars

- There are no method standards only

Preuzeto iz EU

Singular Materlal standard Product standar Method standar
elements
Balusters Code of practise
Balconies HRN EN 12407:2008 Code of practise
Masonry Material standard Product standard | Method standard
Ashlars HRN EN 1936:2008
HRN EN 14581:2008 .
HRN EN 1925:1999 HRN EN 13373:2003 | Code of practise
HRN EN 12371:2010
Cornice HRN EN 12407:2008 Code of practise
HRN EN 14146:2004 P
Arches HRN EN 12372:2008 Code of practise
Columns HRN EN 1926:2008 Code of practise

10
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> Balusters

STONEPLACING

A- balustar
B -pilaster

Some examples of balusters

12/1/2013 XX SIMPOZIJ) KAMENARA H
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STONEPLACING

> Balconies

& Masonry

Balcony consoles & balcony slabs

12/1/2013 XX SIMPOZIJ KAMENARA 12
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= /—//
STONEPLACING| = _

£ I hachd LaSrhacht

\\

> Ashlars

12/1/2013 XX SIMPOZIJ) KAMENARA 13
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Roof cornice

Some layout examples

» Cornice _ _
Flooring cornice

12/1/2013 XX SIMPOZIJ) KAMENARA 1
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STONEPLACING

> Arches

Two common arches types

12/1/2013
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STONEPLACING

> Columns

12/1/2013 XX SIMPOZ1) KAMENARA 16
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> Balusters

> Balconies

& Masonry PRIJEDLOG TEHNIKA MONTAZE

> Ashlars

> Cornice PLACING TECHNIQUES

> Arches

> Columns

12/1/2013 17
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a) base plate

b) dovetail joint
c) insertion slots for stone dowels
d) stone dowel -"’kojun”
e) baluster

f) cover plate

> Balusters

STONEPLACING

In general
2 codes of
practise

1. Tradicionalni-
upotrebom
“kojuna”
1. Traditional -With
usage of stone dowels a) base plate
2. Upotrebom b) dovetail joint
pera od c) Insertion slots for dowels
nehrdajuceg d) dowel-non corosive metal
metala e) baluster

2. Dowels made of f) cover plate -
non corosive metals (’— =

A- baluster
B -pilaster

12/1/2013 XX SIMPOZIJ KAMENARA .
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A- baluster
B - pilaster

a) base plate with
> Balusters b) insertion slots for dowels
c) dowel-non corosive metal
STONEPLACING|e) baluste

Because of cost  |€) cover plate

issue and

necessity of
additional work C)/
on location, more e) s
common practice
is to place cover
d)
b)

plates without
dovetail —it may
only be used on
critical points like
direction change
points

B T )

12/1/2013 XX SIMPOZIJ KAMENARA .
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Presjek— crveno=karonska

Presjek traka
-balkonska
p|oéa Section view —

STONEPLACING

> Balconies

- konzola red=carbon fibre

Konzola
ucvrséena
karbonskom

& Masonry
rakom

Section view
-balcony plate
- console

Console fixed with
carbon fibre

12/1/2013 XX SIMPOZIJ) KAMENARA 20
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Example of cross section of wall made of dressed stone:
- Upotrebom klamfi i sidara (with clamps and anchors)

STonEpLACING § 'FEQU
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Primjer montaze luka
- bez ankerovanja

Example of arch placing technique
-without anchors

12/1/2013
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Slots Joints
STONEPLACING "
I ' | . Clamps

> Arches

i b v ) .
!
|
Example of arch placing technique with dowels, clamps and anchors

12/1/2013 XX SIMPOZIJ KAMENARA 24
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> Cornice

Primjeri presjeka-
Razlicite tehnike ankerovanja vijenaca

Examples of cross section through walls-
different technique of cornice anchoring

12/1/2013 XX SIMPOZIJ KAMENARA 2
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Monolithic column:

a) base * °’ )
b) dowel-stone or metal

STONEP'A( | NG c) slots for dowel

d) column

e) capital

‘W

d) d)

b

c) > b)
a)

Column made of a series of solid stone
cylinders or “drums”, connected on the
same way as monolithic column is
connected with base and capital.

> Columns l
e

12/1/2013 XX SIMPOZIJ KAMENARA
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Columns made of ashlars

STONEPLACING

BI1y A3t Q314024
1

oan

3

LRV u_wT UI2.s 345 0314

Cross section of columns

- Bez sidrenja (without anchoring)
- Sa sidrenjem i uglavljenim klesancima (with anchoring and
wedged (docked) ashlars)

- sa Celiénim sajlama (ashlars connected with steel tie rod and

anchored in construction)

> Columns

12/1/2013 XX SIMPOZIJ) KAMENARA 27
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- DA BI SE UDOVOLJILO ZAHTJEVIMA OKOLISA (ZASTITA

» Balusters KAMENA | MOGUCNOST OPORABE | RECIKLAZE)
> Balconies - BECAUSE OF ENVIRONMENT PROTECTION
REQUIREMENTS (STONE PROTECTION AND POSSIBILITY OF
& Masonry REUSE AND RECYCLING)
> Ashlars MORTOVI | LIEPILA
» Cornice

THE MORTARS AND THE GLUES

> Arches

> Columns

12/1/2013 28
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> Balusters THE TRADITIONAL MORTARS

> Balconies Vapneni mort (Lime mortar)

lime:sand/aggregate = 1 to 3 ratio
& Masonry
Cementni mort (Cement mortar)

> Ashlars cement:sand/aggregate = 1 to 3, 1 to 4 ratio with
the addition of lime

» Cornice

Produzni mort (Cement-lime mortar)

cement:lime:sand/aggregate = 1:1:6 or 1:2:5 ratio
» Arches

Grain of aggregate must not be larger than 1/3 of
> Columns the size of joint width.

12/1/2013 29
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> Balusters

> Balconies

& Masonry

> Ashlars

> Cornice

> Arches

> Columns

LIEPILA | MASE ZA FUGIRANIJE
ADHESIVE MORTARS AND GROUTING PRODUCTS

Flex adhesive mortar
Water and frost proof, high hardening, hydraulic setting flex
adhesive mortar. 3 to 20mm layer thickness.

Quick flex adhesive mortar
Water and frost resistant, highly refined,hydraulically binding flex
acoustic mortar for installing up to a 20 mm adhesive bed thickness.

Joint (grouting) mortar on trass basis

Frost and thawing salt resistant,water-proof, refined, hydraulically
setting joint mortar with trass additive to prevent blooming forming.
4 to 30 mm joint width.

Silicon for natural stone
For lasting, elastic sealing joints. For a grout width of 5 mm.

12/1/2013
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> Balusters

NACINI UCVRSCIVANJA KAMENIH

> Balconies ELEMENATA
& Masonry
> Ashlars METHODS FOR FIXING THE STONE
| ELEMENTS
» Cornice
> Arches

> Columns

12/1/2013 31
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Elementi za ucvrséivanje i sidrenje
Elements for fixing and anchoring

> Balusters

> Balconies / ‘ﬁ -Pera -Dowels
o {5 (1 _Klamfe -Clamps
asonry % Fig. 158, | Sidra Anchors
)
> Ashlars é% |
/
> Cornice -Primjer zeljeznog pera sa
Zagrebacke katedrale
> Arches

-Example of iron dowel which was
connecting two elements of stone
on Zagreb’s cathedral

> Columns

12/1/2013 32
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Prednosti lijevanja olova
Advantage of lead anchoring

> Balusters

> Balconies

& Masonry
» Ashlars
» Cornice i
-inhibits water penetration and
> Arches consequent corrosion - )
- flexibility: allows fractional ~ -Stiti od korozije
» Columns and organic movement of the ~ konstrukciji daje

elasti¢nost posebno
vaznu u slucaju
potresa

structure under the
stress,particulary that caused
by earthquakes

12/1/2013 33
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Promoviranje upotrebe mjera
zastite i sigurnog nacina rada u
kamenolomima kroz izradu
inovativnih edukacijskih
materijala temeljenih na 3D
animacijama

Promotion the use of risk prevention
measures in the quarries through the
production of innovative training
material based on 3D aimations.

Predvideno trajanje projekata — 2 GODINE — odnosno do kraj 2014.

12/1/2013
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LZdravlje i zastita na radu jedna je od najvaznijih pitanja politike
EU vezane za zaposljavanje i socijalna pitanja

FEOU
s WHealth and safety in the workplace is currently one of the most

important aspects of developing an EU policy in regard to
employment and social affairs.

Postotak ozljeda iprofesionalnih oboljenja jos je uvijek vrlo visok

W The rates of accidents and eork-related illnesses are still very
high accross EU countries

[ Stanje je posebno izrazeno u industiji kamena i to u kamenolomima

W This situacion is particularly relevant in natural stone indistry,
especially in the stone quarrying sector

12/1/2013 XX SIMPOZIJ KAMENARA 36
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Tehnologki centar za mramor - Spanjolska (nn

Marble and Natural Stone Technology Center, Spain Gentre Jesnoleies

ol srndersnd

Sl

THE FINNISH
NATURAL STONE
ASSOCIATION

Finsko udruzenje za prirodni kamen

Finnish Natural Stone Association, Finland

Partneri Klesarska skola — Freiburg, Njemacka E'wucj

na Stonemasonry school FWG- Freiburg, Germany

projektu

partners on Sveuciliste primjenjenih znanosti - Finska

p! Saimaan
ammattikorkeakoulu

= .
A
_
i)
7 ’
\" 4

Konzultantska kuéa - Spanjolska
3 ) . SArViCES
Consalting firm- Spain Ko, T s T 6

the project Ky e University- Finland

12/1/2013 XX SIMPOZIJ) KAMENARA 0
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[ 1. Prikupljanje regulative u uklju¢enim zemljama i na razini EU
S ‘, Eo" (A compilatin o EU and country-spcific requlations related to

~ safety at work)

. ~
2. lzvjesca o stanju u sektoru
(A report related to stone quarrying sector)

\ <
3. Izrada multimedijskih edukacijskih materijala

| (A multimedia learning tool)

\. <
4. I1zrada web stranice projekta

| (A website for the project and its products)

. /’

12/1/2013 XX SIMPOZIJ KAMENARA 8
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http://www.stoneplacing.com/en

Stoneplacing - Mezilla Firefox
He Ede Vew dHgtory Hockmads Yook Heb

STONEPLAC'NG B C X @ |0 et ome Rk B ;
LWW.&MSW Latest resdines ']Qsmu‘s ‘mw‘jwmmemCWnu’ M-s

» SAFEQU pramcthesth and salety N L | | |+ Kesarska Siolo Pudia - Neseics | Stoneplycing al=

STONEPIJ\CING =

RESOURCE CENTER CURRKLILUM RERORTS CONTACT

Stanaplacing is 2 muttilatesal project. fipded by o grant bom the Euronenn Unlon LifeSong Learning
Programme, Legrardo Develop of Ionovation, ana Mitiative of year 2012,

Thie genoral aim of the praject i to Incrense the skills of warkers in the field of placing the stone, In

onder lohcusemunyo'mwwpcu,m pemarence of the woek and the etwiranmental
witainadlifty, by using methods without npr-recyclabie snd/or nar-sco-frisndly matariats.

PARTNERS

12/1/2013 XX SIMPOZIJ) KAMENARA 40
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http://www.safequ.eu/

) SAFEQU -project health and safety in the workplace - Mozilla Firefox
He Edt View Hgtory Eookmarks Yook Heb

C' ~ i

.g,ww.wmsuu Latest Headiees | ) Custaeie Lrbks | | Free somad | | Windows Martetpiace [T Windows Mesa | ] Windoes

i 2 J

wtou mmunu_a mum Nasounics || Soresiecng =

S' x‘qu Man page Piopct  Legisiation  Safety at work 30 awmations  FPatnies Contact  PRESS
=
v : . =

This progect han Sees frzded by the Exepun Corer = SoCUpt) RO Tenp dity for the temtents of Chere webpagm

Lifelong F,'! FWG
Learning Ca— (n” .‘ " KLESARSKA

Programme ySiTRE: Saimaan e . Bepex

wnuml e sheon lu

~

NTOOE: OO UL
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o ARSKA STONEPLACING S8

File Edit View History Bookmarks Tools Help

O - c x « http: klesarska-pucisca.skole.hr/ 86 @ 7

(8] Most visited P Getting Started (5] Latest Headlines C] Customize Links (:] Free Hotmail [:] Windows Marketplace m Windows Media [:] Windows

| SAFEQU -project health and safetyint.. | | ) Klesarska kola Putiséa - Naslov... 3 | | | Stoneplacing g+ B o e

C,jfr‘ Do you want Firefox to remember the passwt;rd for "tamara.plastic@skole.hr" on skole.hr? : [ Remember ] { Never for This Site ] [ Not Now ] &
~

Klesarska skola Pudisca LWEBMAIL | KNJIZNICA |SPAJALICA | Online TECAJEVI | FORUM | KONTAKTI | PROJEKTI
% i '* )— 1 ‘ ’"l‘j

KLESARSKA
SKOLA

Naslovnica vijesti Projekti i partneri
O Skoll i RAZDIOBA TJEDNIH RASPOREDA ZA 2. POLUGODISTE
Lokacija
Radi rasporeda privatne prakse koju pohadaju klesari (IIIb razred) nastava se odvija
Projekti kombinirano po tjednima. U tablici je prikazana razdioba tjedana za 2. polugodidte. st
Raspored mozZete nadi u rubrici Razredi. [.'*‘\U",f"hh,"\‘f“w
Nastava ‘ PROJECTS TONF
Razvedi s [11.2.-15.2. 1 TIEDAN ‘ PR B A
e = > 18.2. - 22.2. 11 TIEDAN
Kutak za roditelje & S
= = 26.2.-1.3. 111 TIEDAN | ! STONE
Kutak za ucenike 4.3.-8.3. IV TIEDAN
S e — STONEPLACING
Izdavastvo 18.3. - 22.3. J[ =i
Nagi bivi u&enici 25.3.-29.3. 1V (bez IIb - privatna praksa 40 sati)
24.-54, i s q‘ u
Foto-galerij
9 2 8.4.-12.4. 1 ‘
i54 104 1T ] - )
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Hvala na paznji
Thank you for your attention

Autor:
Tamara Plasti¢, Klesarska skola
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