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Abstract

Natural building cut (NBC) stones are being used .

relatively easy to cut and shape and good performanc
made of these NBC stones. Although these stones are k Mclusa stone
due to lack of knowledge causing incorrect constructic

For this study two quarries are selected and sampl
ditional names of these NBC stones are Meluga Stons “
density, water absorption, specific gravity and porosit
flexural strength, direct tensile strength, splitting tensile
thaw resistance were measured. From the results obta
regression analysis also provided a polynomial relation
and burning temperature
© 2004 Elsevier Lid. All rights reserved._
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Fig. 2. Malusa and Karpaz stones [4].
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Annex A (informative)

Traditional names of European natural stones

AA. General

This annex is a non-exhaustive list of the majoriry of European natural stones and is a first attempt to
list the stones produced in Europe and its petrological classification. It will be revised in further

editions of this standard.

The structure of the information on each stone variety is:

Name or names (traditional name)

Petrological group

Typical colour

Place of origin

In some cases the peirological group is provisional, pending to be established wusing revEN

12407:2013 and revEN 12670:2013. Unavailable data are represented by a hyphen.

A.2 List of stones

Clause Country Page
AZ21 Austria 8
A22 Belgium 9
A23 Croatia (Republic of) 12
424 TP - 14
Cyprus 17 )
A26 Denmark 19
A27 Finland 20
A28 France 23
A29 Germany El
AZID Greece 41
AZN Ireland 45
AZA2 ltaly 47
AZA3 Luxembourg 58
AZ4 The Metherlands 58
AZIS Norway 60
AZIE Paortugal 62
A217 Slovenia 69
AZIB Spain 70
AZ19 Sweden 86
A220 Swilzerland a9
AZ United Kingdom 91

Page 16
prEN 12440:2013

A. 2.5, Cyprus
ASVESTOLITHOS MITSEROU

Miseron, Lefhosia, Cyprus

ASVESTOLITHOS XYLOFAGOU
ReefLimesione

Multicolored

Xylofagou. Lamaka, Cyprus

GYPSOMARMARO

m (Laminated)
Light Grey to Dark Grey
Aradippou, Lamaka, Cyprus

GYRSOMARMARO
Gypsum (Laminated)

t Grey to Dark Grey
Tochni, Lamaka, Cyprus

GYPSOMARMARO Gypsum (Laminated) Light Grey to
Dark Grey Letymvou. Paghos. Cyorus

GYPSOMARMARO Gypsum (Laminated) Light Grey to
Dark Grey Kari Lefhosia. Cyprus

KLIMARA LEFKARON
Siicfied Chalk
Multicolored

Lefiara, Lamaka, Cyprus

KLIMARA PSEVDA
Siicified Chalk
Multicolored

Psevdas, Lamaca, Cyprus

KLIMARA AGIAS ANNAS
Siicified Chalk

Multicolored

Agia Anma, Lamaca, Cyprus

MARMARD PENTADAKTYLOU
Recrystaized Limestone
Ried, Brown, ory, Grey
Kantara, Ammochostos, Cyprus

MARMARO PENTADAKTYLOU
Recrystalzed Limestone

White, Grey

Dikomon, Keryneia, Cyprus

MARMARQ PENTADAKTYLOU
Breceiated Recrystalized Limestons
Red, Brown

Belabais, Keryneia, Cyprus

MARMARQ PENTADAKTYLOU
Brecriated Recrystalized Limestone
White, Witz with ight green matric
Belabais, Keryneia, Cyprus

MARMARD PENTADAKTYLOU
Recrystaized Limestone

Red. Grey. White
Lamakas tis Lapihou, Keryneia, Cyprus

MARMARO PENTADAKTYLOU
Rearystalized Limestone

Bege

Komi Kepir, Keryneia, Cyprus

MARMARO PENTADAKTYLOU
Recrystaized Limestone

Viite, Gray

Kythrea, Lefhosia, Cyprus

MARMARO PENTADAKTYLOU
Recrystalized Limestone

White, Grey
Gomaristra (Palaiosofos). Keryneia, Cyprus

PETRA ATHIENOU

Massive Chalk

Semi-white

Melouseia - Athienou, Lamaka. Cyprus

PETRAFYLLIAS
Calcarenite

Yellow

Fylia, Lefkosia, Cyprus
PETRA GEROLAKKOU
Calcarenite

Vellow
Gerolakkos, Lefiosia, Cyprus

PETRA KARPASIAS
Calcarenite
Light Yellon
Razokarpaso, Ammochostos, Cyprus

PETRA KARPASIAS
Calcarenite
Light Yeon
Aigialousa. Ammochestos, Cyprus

PETRA KARPASIAS

Calcarenite

Light Yellon

Koma tou Gialou, Ammochostos, Cyprus

PETRA LYMPION
Massive Chalk
Semi-white

Lympia, Lamaka, Cyprus

PETRA PACHNAS
Cakcarenite

Yellowish

Sofia, Lemesas, Cyprus

PETRA PACHNAS

Pachna, Lemesos, Cypnss
PETRA PACHNAS

Calcarenite

Yellowish

Kivides, Lemesos, Cyprus

PETRA PACHNAS

Calcarenite

Yellowish

Anogyra, Lemesas, Cyprus
PETRA PACHNAS

Cakcaranite

Yellowish

Praston - Avdimou, Lemesos, Gyprus
PETRA PACHNAS

Calcarenite

Yellowish

‘Agios Theodoros. Lamaka. Cyorus
PETRA PACHNAS

Calcarenite

Yellowish

Maroni, Lamaka, Cyprus
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* MakKpOOKOTTIKA €€£TOO0N (EN 12407)

EUROPEAN STANDARD DRAFT »  ECETaon AeTITWV TOPWYV O€ OTITIKO
NORME EUROPEENNE prEN 12372 ,
MIKOOOKOTTIO (EN 12407)

EUROPAISCHE NORM
January 2021

=  OpukTtohoyikn e€étaon (XRD)

4 r
English Version . Xn p I Kr] GVGAU Gr]
Natural stone test metho Determination of flexural
nder concentrated load

Méthodes d'essal pour plerres naturelles - Pritfverfahren filr Naturstein - Bestimmung der
Détermination de la résistance  la flexion sous charge Blegefestigkeit unter Mittellinienlast

= QuOoIKEC 1010TNTEC

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee
CEN/TC 246.

»  [lopwdeg, TTUKVOTNTA, KATAVOMI TTOPWV

which stipulate the conditions for giving this European Standard the status of a national standard without any alteration. ( E N 1 936)

This draft European Standard was established by CEN in three official versions (English, French, German). A version in a
language made by translation under the responsibility of a CEN member into its own language and notified to the CEN-C
Management Centre has the same status as the official versions.

,
= YOaTatmmoppo@nTIKOTNTA

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonla,

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,

Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and (EN 1 3755, EN 1 580 1 , EN 1 6302)

United Kingdom.

Reclplents of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are - 4
PWHA (EN 15886)

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without
notice and shall not be referred to as a European Standard.

*  Mnxavikég 1010TNTEC
- =  Avroxn o€ BAipn (EN 1926)
L — | =  Avrtoxn o€ Kauyn (EN 12372)

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROP! DE NORMALISATION

" 2TATIKO (EN 14580) KOl AUVAMIKO (EN 14146)
CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels M é-l- po EAGOTI K(’)Tr]T(]g

©2021 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 12372:2021 E

=  TayurnTa diddoong UTTEPAXWY (EN 14579)
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500 um

Sandstone (EN 12670)

Terrigeneous detritic sedimentary rock composed of grains of quartz, feldspar, mica, and lithic
fragments from older rocks, and whose size ranges from 1/16 mm to 2 mm.
Commercially, a sandstone is a natural stone as per the scientific definition of sandstone and
with silicates, calcite, clay minerals or iron oxides as cement
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Nétpa Nayvog
(Kupideg)

> oL
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' ‘NérpaNéxvag.
. (Néyva)

Nétpa l'Iéi»xvaq
(Avayupa)

Nétpa Nayvog
(Mpaocted)

M w5 um

AcBeotitng (97%) AcBeotitng (67%) AcBeotitng (98%) AcBeotitng (81%) AcBeotitng (98%)
XoAagiac (<5%) Apayovitng (11%) XoaAadiag (<5%) XoAaliog (18%) XoAadiag (<5%)
MOVTHOpL)\AOV(InC Xa)\laziaq (6%) OEE—iGLOL 0L5r’]p0U ApaVOVi’TnC ('var]) n}\av%éK}\aota
, MAaylokAaota (6%) (txvn) MAaylokAaota (txvn)
(txvn) , XVN ,
MAavioih XAwpitng (4%) (txvn) MovtuoptAhovitng
a\zto\': ;xom KAwvomupdevog MovtuoptAovitng (txvn)
N (6%) (txvn) XAwpitng (ixvn)
Aotplot (ixvn)
MovtuoptAdovitng
(txvn)

Limestone (EN 12670)
Sedimentary rock consisting chiefly of calcite, CaCOj,.
Calcarenite (EN 12670)
Limestone consisting predominantly of recycled detrital calcite grains of sand size (1/16 mm — 2 mm).
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Nétpa Nayvog
(Kupideg)

f.=25-37 MPa
R, =11.3 MPa
E,=27.1GPa

po =25.3-31.6%
p,=1841-2027 kg/m3
Pore size = 0.19 um
CAC =38.4 gm2s1/2

EYPONAIKH ENDEH

EANGSa-KUTtpog )
—~n

f.=20-21 MPa
R, =5.2 MPa
Ey=12.8 GPa

po = 28.6-28.8%
P, =1914-1936 kg/m3
Pore size = 0.08 um
CAC=49.2 gm2s1/2

AZBEXTAPENITEZ (METPA NAXNAZ)

Nétpa l'Iéi»xvaq

ﬂerpaﬂaxvuc, ‘ 2o '
: (Aviyvpa)

(I'Iaxvoe)

Nétpa Nayvog
(Mpaocted)

f.=26-28 MPa f.=31-33 MPa f.=36-49 MPa
R = 8.8 MPa R, = 7.8 MPa R, =11.5 MPa
E,=23.3 GPa E,=24.6 GPa E,=27.3 GPa

po = 25.5-26.3%
p, = 1994-2006 kg/m3
Pore size = 0.30 um
CAC = 26.6 gm2s1/2

po =27.5-28.1%
P, =1941-1945 kg/m3
Pore size = 0.31 um
CAC = 50.8 gm2s1/2

p, =30.4-30.7%
p, = 1875-1882 kg/m?3
Pore size =0.24 um
CAC = 45.6 gm2s°1/2

Modestou et al., 2016. Geological Society, London, Special Publications. Vol. 416, pp. 145-162.
Theodoridou et al., 2015. International Journal of Rock Mechanics & Mining Sciences. Vol. 76, pp.98-103.
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AoBeotitng (93%) fo=2-5MPa
Aolopitng (4%) Ry =1.4 MPa
XoAadiag (ixvn)
Apopdo mnupitio (nd) po = 42.4-49.5%
Aotplo (ixvn) p, = 1370-1535 kg/m3
MAaylokAaota (ixvn)

Pore size =0.35 um—=5 mm
CAC =1001.7 gm2s'1/2

XAwpttng (<5%)

Modestou et al., 2016. Geological Society, London, Special Publications. Vol. 416, pp. 145-162.
Theodoridou et al., 2015. International Journal of Rock Mechanics & Mining Sciences. Vol. 76, pp.98-103.
loannou et al., 2009. Engineering Geology. Vol. 105, pp. 20-23.

AE> MO
ANAINTY=HZ



miterreg B
mliabiet oo KPHTIAES

Eupwrtaiké Tapeio MNepupeperakrig Avarncugng

o P — e

ANABAOMIZQ ~—

Nétpa Avpmwv

AcBeotitng (99%)
XaAadiag (ixvn)

f.=25-30 MPa
R, = 6.0 MPa

po =42.8-43.8%
p, =1515-1535 kg/m3
Pore size =0.23 um
CAC = 140.5 gm2s71/2

iﬁml\. )

L N

KAtpapa Ayiag Avvag

AcBeotitng (3-28%)
XaAaiiag (70-95%)
‘ANAQ apyLAOTTUPLTLKA KOl
oldnpouxa opukta (ixvn)

p, =16.1-21.6%
p, =1930-2051 kg/m3
CAC =12.1-22.7 gm2s'1/2

Modestou et al., 2016. Geological Society, London, Special Publications. Vol. 416, pp. 145-162.
Theodoridou et al., 2015. International Journal of Rock Mechanics & Mining Sciences. Vol. 76, pp.98-103.
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fuyopappapo

royog (100%)

£, =41 MPa
Ry = 12.2 MPa

po =3.1%
P, = 2229 kg/m3
Pore size =0.12 um
CAC =3.9 gm2s1/2
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METPA TPOOAOY2

XoAallag,
KAwvomupod€evoc,
Enidoto, AvopBitng,
AMNBitNng, XAwpitng,
AkTIvOAB0C,

AudiBoag,
Mayvnrtitng, Zavidvo

Adladavr opukta

f.=100-167 MPa
R, = 23.3 MPa

po =1.9-11.2%
P, =>2500 kg/m3
Pore size =0.11 um
CAC=1.6 gm2s1/2
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Métpa Aupmiwy 0.717 1.47 x 10° 4.80 x 10”7
MNétpa Maxvag 5
. 0.934 1.54 x 10° 6.07 x 10
(Ay. @e6dwpog)
Nétpa Mayvag 6 5
. 1.050 1.57x10 6.68 x 10
(Maxva)
Métpa NepoAdkkou 0.538 1.38 x 10° 3.91 x 10’
MNétpa Tpoodouc 1.820 1.73 x 10° 1.05 x 10
fuopappapo 0.987 1.38 x 10° 7.18 x 10”7
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OAHIOX
©EPMOMONQIHZ
K T I P | Q N Mivexag 1: Twviehearéc Beppinig ayayipérarag Sopmdy uhikdy,/ npaidvTcoy

2n éxdoon

1. AOMIKA YAIKA
1.1 AiBou
1.1.1 Duaikol Aifior:
1.1.1.1 Kpuotahhkdg Bpdyog 2800 3.50 1.00
1.1.1.2 | I¢nparoyevric Bpdyog 2600 2.30
1.1.1.3 | Wnporoyevig Bpdyog ehadpic 1500 0.85
1.1.1.4 | Mopddng n.y. AéBa 1600 0.55
1.1.2 Bagakmc 2700-3000 3.50
1.1.3 Tviaiog 24002700 3.50
1.1.4 Tpavitng 25002700 2.80
1.1.5 Mdppapo 2800 3.50
1.1.6 Tyiot6hiBog 2000-2800 220
.17 AcBeotohBoc:

Mohi pakakse 1600 0.85

Mahaxig 1800 1.10

Hyigxhnpog 2000 1.40

Exhnpdc 2200 1.70

b Mahi oxhpég 2600 2.30
1.1.8 Wappirng [nupime) 2600 2.30
» 1.1.9 Buaik sioonaig 400 0.12
1.1.10 | Tegwnw Aiflag 1750 1.30
T2 | Ao
1.2.1 MhivBos oupnayeic wpoi 0.93
1.2.2 Mhivor per’ dyupou wyoi 1300 0.70
13| Toifho fopyduns]
13.1 200x300x100 1000 0.40 1.00
1.3.2 Tupna 1600 070 1.00
1.4 Snpa fﬂ.ﬁ nhnpioensg TonoBeroipeva gudny
Sizva b,
1.4.1 Appog Siopétpou wkkou S Smm 0.58
1432 Wnaideg dopetpou xdkxou 5-10 mm
oubhéxres kol Bpaiioreg 0.81

1.4.3 b xigonpig 0.19
144 Spatopara onménhnoy ko kepdpuy 0.41
1.4.5 Mephitng Sioykmpévog 0.064

[N ”' ’ ‘
/e
YMHPEZIA ENEPTEIAX

Ynoupyeio Epnopiou, Biopnxaviag kai Toupiapol
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35

25

15

Qep LKA AywyLpdtnTa (W/mK)

05

y
J\

["eVIKA KATAYOPIOTTOINCON
»  AUOKOAN TAUTION PE TOTTIKA
TTETPWMATA

|{nuaToyeveic Bpaxol vs.
AcoBeotoMBol/WapuiTeg

2KANPOTNTa a0PECTOAIBWY

= JUOXETION ME BEPMIKA
AyWYINOTNTA;

°

°

. .
e ® a
)
[ A J cest
........ Pt

,,,,,,,,,,,,, PR R L
0 500 1000 1500 2000 2500

Mukvotnta (kg/m?)

~"Kadir et al., 2010

3000

OEPMIKEZ IAIOTHTEZ

MAPAPTHMATA
Mivaxag 1: ILuvtehsoréc Beppinng ayoyipdTnrag dopmedy ukiiv/npoidvrow
1. AOMIKA YAIKA
1.1 Aibor
1.1.1 Puomol Aifior:
1.1.1.1 | Kpuorahhixdg Bpayog 2800 3.50 1.00
1.1.1.2 | linparoyevic Bpayog 2600 2.30
1.1.1.3 | Pnpovoyevic fotyoc Sadpic T500 0.85
1114 | Mopadne ny hafo 1600 0.55
1.1.2 Boadhmng 2700-3000 3.50
1.1.3 Tvioiog 2400-2700 3.50
114 Tpovitne 25002700 | 2.80
1.1.5 Mdappapo 2800 3.50
1.1.6 Iyiorahibog 2000-2800 220
1.1.7 AocBeorahBog:
Mohi paharse 1600 0.85
Mahordg 1800 1.10
Hyioxhnpog 2000 1.40
IxAnpac 2200 1.70
Mohis arhnpéc 2600 2.30
1.1.8 Yappitng [nupimio] 2600 2.30
1.1.9 Ducikn kisonmg 400 0.12
1.1.10 Teywnm) Aibog 1750 1.30
T2 [ Apydos
1.2.1 MhivBos oupnayeic apoi 0.93
1.2.2 Mhivthor pet’ dyupou wypoi 1300 0.70
1.3 Todfha japyihica)
1.3.1 200x300=100 1000 0.40 1.00
il Tupnayn 15600 0.70 1.00
1.4 Znpa uhika nhnpoec TonoBeTalpeva xoSnv
ex; Bidkeva , TOi whn.
T4l Appiog Swapérpou rdkxou S Smm 0.58
1.4.2 Wngideg diopénpou xdkkou 5-10 mm
ouhbhéxTec kot BpaloTeg 0.81
143 Kovbparonsog xiaonpic G.19
T4 Bpaiopars onmbrhnBow ko Kpipm 0.41
1.4.5 Mephitng cloyopévog 0.064
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| SYNOESH KONIAMATON ]

Ny ) 4 C ) 4 N
AETTTOKOKKOL Kovia

adpavn

(aupog)

0-4 mm

\ % \ /

/ Y&pauAkeg kovieg (e.g. NHL, tolpévto KtA.) \
Mnlouv Kal okAnpuvovtal oTnV mapouoia vepoU, HE N XwpLlc TNV mapouacia agpa, LECW
XNUWKAC avtidpaong (evudatwon).
MBavry okAnpuvon Kal eKtoc vepol (LEow evavBpakwaong).

Mn uSpPAUALKEC | AEPLKECG KOVLEC (TT.Y. AEPLKOC N eVUSATWHEVOC aoBEotnc, yuocg KTA.)
\ MAlouv Ko okAnpuvovtal og ertadn He Tov aépa (LEow EvavOpaKkwonc). /
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Figure 1 — Typology of mortars - relationship of components
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Ty-Mawr

Caring for buildings...caring for the environment...caring for health...

Water-born Carbon Dioxide (CO») is absorbed g
over time to form Calcium Carbonate (CaCOg) B 3
Burning limestone in a kiln drives off
Carbon Dioxide (COp) and water (H0)

PEN

%

Limestone
Calcium Carbonate
(CaCOg)

Slaked lime (putty)
is mixed with selected sands to
produce mortars and plasters, or
with water to produce limewash

Slaking Lime
Calcium Hydroxide
(Ca(OH)2

Burnt lime is also known
Burnt Lime as quicklime or lumplime
Calcium Oxide'

(Ca0)

or iii) in damp sand

to produce a hot mix i) an excess of water

to produce a putty

or ii) a shortfall of water to
© Ty-Mawr Lime Ltd, 2008 produce a powder (hydrate)

Ty-Mawr, Llangasty, Brecon, Powys LD3 7PJ Tel: 01874 658000 Fax: 01874 658502 Email. tymawr@lime.org.uk www.lime.org.uk
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Katnyopiotroinon Koviauatwy avaloya JeE Tnv Xprjon Toug:

= 2UVOETIKA KOVIAPATA — QPPOUG

»  Koviduata uTTooTpWHATWY (OTPWOEIG) — OATTEDA, WNPIdOWTA, TOIXOYPAPIES
»  EmiypiopaTta — e0WTEPIKA 1) ECWTEPIKA

KaTtnyoplotroinon kKoviapatwy katd EN 998:
»  GP A G- Koviduarta yeVvIKAG EQAPUOYAGS

* LW L-EA@pokoviduaTta

» CR - Koviduata ye Xpwua

=  OC - Koviduata Jiag oTpwong yia eEWTEPIKN Xpron
» R - Koviduarta atrokatdoTacng

= T — OegpuUOPOVWTIKA KOVIANATA (ETTIXPICHATWY) 1} KoviduaTa AETTTAS OTPWOoNG
(ToixoTrolia)

KarnyoploTroinon KoVIauATwy avaioya Pe TIG IDI0TNTEC TOUG
= 1.X. CS IV A4 M1, M2.5, M5, M10, M15, M20, Md
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* [InAokoviduaTta, yuWoKovIAuaTa, aEPIKA aoBeoToKovIauaTa

=  Koviduata e avapicn acBEoTN-KEPAUIOOOKOVNG
"  ECEIOIKEUPEVEG EQAPUOYES (KOTAOKEUEG UE UDPAUAIKEG QTTAITAOEIG)
= Nepdpuhol, kavaAia vepou, TTnyadia, BOAoI EKKANCIWV. ..
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Spectrum / Si < ' i ¢ | Total
Spectrum 1 y X R 100

MGKF’)OO'KO’HIK&g Kal HIKPOCKOTTIKEG TTAPATNPNOEIS Rpecorin . AL RV
KOVIOUATWY UoTEPNG XAAKOKPATIOG ATTO KATOOKEUEG ME

UOPAUAIKEG ATTAITACEIG
Theodoridou et al., 2013. J. Archaeol. Sci. Vol. 40 pp. 3263-3269

Mikpd, ywviwdn, utTtToywviwdn ) oTPoyYUAEUEVa
KOKKIVWTTA eYKAEioMATA (KEPAUIKO)

\_ J
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Ca MKaIAEviTNG

250
Theodoridou et al., 2013. J. Archaeol. Sci. Vol. 40 pp. 3263-3269

H mmapouacia Tou gival XapaktneioTikn TNG xprions NHL 1Tou
TTapAXOn HETd atTd OTITNON 0€ XapNnA£g Beppokpaaieg (<1200 °C)

200 n/kal Kepapikou TTou €Tuxe OTITNong oToug 800-900 °C.

2 150
8
C Ca c c
. a d
= Q Ca Ca
1000 F Ge Ca Ca Ca
| A
500 pTTIAY \enaemeiionn et g A e, T e ww-ww-/v".‘-—owxv"'mxu"s-ﬁw-m
0
30 40 50 60 <
2 Theta - Scale
AE> MO

ANAINTY=HZ



interreg &
EANGSa-KUTtpog

EYPONAIKH ENDEH

Eupwrtaiké Tapeio Nepupeperakrig Avarcugng

e T~
~———

EUROPEAN STANDARD DRAFT .
NORME EUROPEENNE prEN 17187
EUROPAISCHE NORM

July 2019

10597.195

English Version

Conservation of Cultural Heritage - Characterization of
mortars used in cultural heritage

Conservation du patrimoine culturel - Caractérisation
des mortiers utilisés dans le patrimaine culturel

Erhaltung des kulturellen Erbes - Charakt:
von in kulturellem Erbe verwendeten Morteln .

This draft European Standard is submitted to CEN members for second enguiry. It has been drawn up by the Technical
Committee CEN/TC 346.

Ifthis draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations ]
which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN In three official versions (English, French, German). A version |
language made by translation under the responsibility of a CEN member into its own language and notified to the CE
Management Centre has the same gtatus as the official versions. .

CEN members are the national standards badies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovalda, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

Reclpients of this draft are invited to submit, with thelr comments, notification of any relevant patent rights of which they are
aware and to provide supporting documentation m

Warning : This document is not a European Standard. It ks distribured for review and comments. It ks subject to change without
natice and shall not be referred to as a European Standard
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CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels
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Figure 2 — Chemical, mineralogical and petrographic characterization of mortars: binder amd
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Table 1 — Guidance on the selection of methods for the chemical-mineralogical characterization
of components of mortars used in cultural heritage

Method Binder - organic Binder - Binder - Apgregates
inorganic - inorganic - air
hydraulic
XRD N/A X XX XX
FTIR XXX X X X
Raman XX XX XX XX
spectroscopy
XRF N/A X X X
Atomic absorption N/A X X X
ICP N/A X X X
Specific chemical N/A X X X
determination
GC-M5 pyrolisis XXX M/A N/A N/A
lon N/A X X X
chromatography
Calcimetry N/A X X X
TGA -DTA X XXX bbb X
N/A - not applicable
X - may be used
XX - useful
XXX - wery appropriate

NOTE Additives and admixtures are not included in the table but depending on their composition or nature
[organic or inorganic) the relevant method can be applied.
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= AoBeaTokoviauara (b/a = 1:1-1:4)
= Qaivouevn TTukvoTnTa: 1500-1800 kg/m3
» Méon akTiva Topwv: 0.8-3.3 pm
»  [lopwdec: 30-35%
=  Avroxn o€ epeAkuouo: <0.35 MPa

o ~
( ~———

=  Koviauata aoBéoTtou-kepapiddokovng (b/a = 1:2-1:4)
= QPaivouevn TTukvoTnTa: 1100-1900 kg/m3
»  Méon akrTiva mopwv: 0.1-0.9 um
»  [lopwdeg: 32-57%
=  Avroxn o€ e@eAKUoo: 0.5-1.2 MPa

=  Koviauata pe udpaulikod acBéotn (b/a =1:1-1:4)
= daivéuevn TTukvoeTnTa: 1700-2100 kg/m3
» Méon akTiva mopwv: 0.1-3.5 ym
= [lopwdeg: 18-40%
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=  [uwokoviauara (b/a = 1:1-1:4)
= Qaivopevn TTukvoTnTa: 1000-1800 kg/m3
» Méon akrtiva Topwyv: 0.3-2.3 ym
»  [lopwdec: 19-45%

ull Scale 3223 cts Cursor. 6.827 (2 cts) keV|

=  OpukTOAOVYIKI) OUVBEON
MOwog, AoBeoTitng, XaAadiag
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=  Karnyopiotroinon kata EN 998

tabulated values solri?ia:lerlriitalle::inﬂ masonry testing
[ : T
= T1(s0.1 W/mK) S IR
= T2 (<0.2 W/mK) i e |
p vtz oen A mtoria | | | e [
N R e e
| i dry slabe " "
. EN 1745 _______ "‘fo.dry,mai mmmg :: Recalculatemlhnuslr
, , , ARERE ¥V e mortar
= [lepypda@er 3 O1APOPETIKEG TIPOOEYYIOEIG e | |1 L] g,y | e peiss
yia Tov TTpocdIopIoud TNG BEPUIKAC — 1L ﬂ
7 7 e I
AyWYINOTNTAC (Kal BEPUIKAG avTioTaong) L LR LR B
UAIKWV TOIXOTTOIIAG (GUMTT. KOVIOMATWY) mm"l;i'iﬂﬁi'..:'ﬂ'l;ym
10,dry, umit
» [1a koviauata katd EN 998, cuoTrjvovTtal T ——" -
Ol TTPOCEYYioEIg ST kat S2 o e
= H BepuIki aywyiudTNTa 0€ ENPEC 1 I 1
OUVONKEG UTTOPET va TIPOKUWEL, €iTE HECT wosurscorsconcl | [ Mostescoroctoncr | [ Moskre comstoncr

a1rd £PYACTNPIOKEC UETPNOEIG, EITE HEOW
UTTOAOYIOHUOU aTTd TTiVOKEG (O€
OUOXETIONO PE TNV TTUKVOTNTA), EITE
MEOW UTTOAOYIOMOU TNG BEPMIKNAG
OUUTTEPIPOPAG TNG TOIXOTTOlIAG

thir mortar
ace.toClaused

the masnnny
ace.to Clause®

acc.toClausat

v

¥

'

v

masonry:

design thermal conductivity A gesign,masonry
design thermal resistance R design,masonry

design thenmal conductivity A gesign,unit
design thermal resistance R design,unit

masonry unit:

Figure 1 — Determination of thermal properties of masonry units and masonry
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Table A.12 — Mortar (masonry mortar and rendering mortar)

Density of the material Aso,arymar Water vapour Specific heat
. diffusion coefficient capaci
(net dry density) W/(m-K)] By
[ 5
[kg/m?] P=50%" P=90 % u [J(kgK)]
45
200 0,074 0,081 5/20 1000 E
300 0,088 0,094 5/20 1000 "‘g‘-- 4
400 0,10 0,11 5120 1000 = 35
500 0,12 0,13 5/20 1/000 E 3 :
-
600 0,14 0,156 5120 1000 ‘g_ .
=25
700 0,18 0,17 5/20 1000 5— -
800 0,18 0,20 5/20 1000 3,: 2
900 0.21 0,23 5120 1000 ‘E 15 o
1000 0,25 0,27 5/20 1000 % 1 o
1200 0,33 0,36 5120 1000 8 ’ e Kadir et al., 2010
1400 045 049 520 1000 0.5 .‘___._”.0---' ‘
1600 0,81 0,66 15/35 1000 e Y EELLAS
1800 0,82 0,89 15/35 1000 0 500 1000 1500 2000 2500 3000
2000 111 1,21 15/35 1000 HUKUéTr]TG (kg}’m3)
f,=4 (mIm’)
? Calculations in’support of the Energy. Performance of Buildings Directive are related to buildings and not to
individual-products. U-values used:in such.calculations are based on the mean thermal resistance of masonry
elements. Therefore the recommended material A value is the 50 % fractile.
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H avtiotaon otn xapayn/d1atpnon oXeT(ETAL HE TIG LNXAVLIKEG LOLOTNTEC TOU Selypatog Kal tov komtn/apida.
Mol CUYKEKPLUEVEG TTAPAUETPOUG SOKLUNG, N CUCXETLON EMNPEAETOL ATIO TIG UNXAVIKES LOLOTNTEG TOU SElyaTOC.

= Scratch tool los! v 11 1o
» Em@avelakég xapayEg (Utrd oTaBepEg T_» F T_i
TTapapérpouc) oe BaBo¢ 0.01-2 mm, pe v xprion " ! 4
adAPAVTOKOTITN UTTO KAiOn.
=  Karaypaoen F, kai F, 7
/ ]
»  YTTOAOYIOPOG £yyEVOUG €IDIKNG EVEPYEIQG (€) , ///A I d
=  Evépyeia TToU aTTAITEITAI VIO TV XAPAgn povadag B /
A

OYKOU UAIKOU

= DRMS F,=ewd F, = tan(+0)ewd

= Aiatpnon (uTTé oTOBEPES TTAPAPETPOUG) HE TNV
Xpnon apidag dIauETPOU 5 mMm
»  PuBudg dicioduong: 1 - 80 mm/min
»  Taxutnta mrepioTpo@ng: 20 - 1000 rpm

" 2 UVEXNG KaTaypa®n TnG avriotaong o€ diatpnon
ouvapTAoel Tou BdBoug dicioduong TNG apidag.
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Demo
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Theodoridou et al., 2015. International Journal of Rock Mechanics & Mining Sciences. Vol. 76, pp.98-103.
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(a) 14
12
®

10 @ °
s 3 o a2® y = 0.5718x + 0.5569
S R R? = 0.90
B o P RMSD = 0.76 MPa
= 0 g

13!.05

4 ‘tb*! ..

‘ og%a y =0.5653x + 0.2327

0 ©90

0 5 10 15 20 15

& (MPa)

® Laboratory produced samples @ Historic mortars

Kyriakou et al., 2022. Journal of Cultural Heritage. Vol. 58, pp.219-228.
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Famagusta

Larnaca

. Adobe is the technique found around the Island.
Limassol

Illampas et al., 2011. Kometres 10 0 » »  Kiometres

In Terra Europae. Earthen Architecture in European Union. Wis 5o 7 * B we
pp. 97-99
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= 2TOYOI

XapaKTNPIOUOG TOTTIKWYV WHOTTAIVBWY aTtrd TNV TTpoicTopia NEXP! ORMEPQ
EpyaoTnpiakn avatrapaywyr Kol BEATIOTOTTOINGN WHOTTAIVOWV

=  [lpowBnon yia xprjon oTnv ocuyxXpovn apXITEKTOVIKA

MeAETN SOMIKWYV OTOIXEIWV ATTO WHOTTAIVEOUC Kal WHOTTAIVEOOSOUWYV

=  [leipapaTikn Kal UTTOAOYIOTIKI dlEPEUVNON
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Amnoucia mpotunwy peBOdwV mapaywyng Kot EAEyxou
UALKOU

TotTKoi WPOTTAIVOOI - EIKOVEC OTEPEOUIKPOOKOTTIOU
Illampas et al., 2014. Constr. Build. Mater. Vol. 53 pp. 83-90
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= AgiyyatoAnyia

= [lpoioTopikoi, TTapadoCIaKOoi Kal ouyxXpovol TTAivOol

= EA&yyxol

= XOAPOKTNPIOUOG TTPWTWYV UAWV
= KokkKoueTPIKA d1aBabuion
=  Opia Atterberg
=  OpukToloyikEC avaluoeic XRD
= XnuIKES avaAuoelig XRF

= XApPAKTNPIONOS WHOTTAIVOWY
= OgpUIKA XOpaKTNPIOTIKA
= TpIxocidng amoppoPnTIKOTNTA
= KautrmikA kal OAITTTIKA avToxn
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ANADAU

EYPONAIKH ENDEH

) XAPAKTHPIZMOz QOMOIMNAINOQN

—
Adobe Samples Gravel Sand Clay-5ile
236 mim [ &) 236 mm =d = 75 (%) 73 pmiE)
Pral 10168 2541 B3
Prad 1150 42149 45491
Pra3 &.50 25493 B3.57
Prad 202 3055 B3
PraS . ¥ 3482 5737
Prab 3214 2178 kb 08
FraB 18497 24,50 o 23
OAl 0y 2600 T3H3
OAd 466 2363 711
OA3 149 19.54 THbE
O 0ol 21.38 TH.B0
OAS 12.58 3038 b 74
DAk ] 23.60 b4
Lyl 0.0 s 9112
AthB 12,68 2631 B1.02

= [lpoIOoTOPIKOI VS. GUYXPOVOI WUOTTAIVOOI

= QuoIdTnNTEC OTNV TTPWTN UAN (aoBECTITIKAC ouoTaong €dAgpn)
=  [TiBavr avauign edagwyv KaTtd TNV TTpoicTOoPIA
»  Meiwon ToocooToU AETTTOKOKKWY (apyiAou/IAUOG)

Costi de Castrillo et al., 2017. Journal of Archaeological Science: Reports. Vol. 12, pp. 437-448.
Costi de Castrillo et al., 2020. Journal of Archaeological Science: Reports. Vol. 33:102399.
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Eupwrtaiké Tapeio MNepupeperakrig Avarncugng

ANABAOMIZQ

y 4
J\

AvTtoxn o€ BAipn

»  ETnpeddletan atmmd oxnua/puEyebog dokiyiou

\_

‘Evtovn Trapauépewaon (didykwan) dokiyiou.
KaTakOpu@eg TTEPIPMETPIKEG PNYHUATWOEIG.
2NUAVTIKEG TTOPAPOPPUICEIG META TO PEYIOTO
(POPTIO KaI TIPIV TNV KOTAPPEUCN TNG ECWTEPIKAG
doung Tou deiyuaTog.

( AW 4 N[ I_I . N
KUAIvépol KuBoi ﬁ :(Ovt‘gra
h=d=50mm 50 mm edge
L JAN JAN 50 x 100 x 100 mm )
0.76-1.41 MPa 0.60-1.75 MPa 0.45-3.31 MPa
(" Mop@ni AoToyiag \N( Mopo@ni AoTtoyiag N

J

20vBAiyn dokipiou.
‘EvTOveG TTAPANOPPWOTEIS.
MepipeTpikn atro@Aoiwan.

Atrouagia oAIKAG aoToxiag.
\_ ABIKTOG TTUPAVOG. )

XAPAKTHPIZMOz QOMOIMNAINOQN

AE> MO
ANAINTY=HZ
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EAAGSa-Kompog XAPAKTHPIZMOz QOMOIMNAINOQN

Eupwrtaiké Tapeio MNepupeperakrig Avarncugng

° ~ —~n
ANABAGMIZQ ~—
(a) 30 (c) 90

25 7.5

E 20 = 6.0
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(7)) & 30
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0‘0 . ? y 5 % - 0 0 9 </I T T T T T
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(b) 30 1
2.5 Further consolidation &
increase in strength

= 201 =

% ﬁ Softening

- 1.5 1 7

o =

2 10 Contact adjustment &

@ consolidation lllampas et al., 2014.
0.5 2 Constr. Build. Mater.
- \/A Vol. 53 pp. 83-90

000 005 010 045 020 025 030 035 0.0 o

Axial strain (mm/mm) Normalized axial strain (efz;,)
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EAAGSa-Kompog XAPAKTHPIZMOz QOMOIMNAINOQN

Eupwrtaiké Tapeio MNepupeperakrig Avarncugng

o ~ y =
ANABAGMIZQ ~——

Avtoyn Aoxkipiwv Mo Quoriwvlov e Kapyn Tprov Xnusiov

=
o

e o e o o
ol o ~ ") ©

o
~

Flexural Strength (MPa)

o
w

0,1+

0,0

AthB5
AthC4
AthC5
AthC6
AthC7
AthE1l
AthE2
AthE3
AthE4
AthE5
AthF1
AthF2
AthF3
AthF4
AthF5
LyB3
LyB4
LyB5
LyB6
LyC1
LyC2
LyC3
LyC4
LyC5
LyC6
GeA2
GeA3

Adobe Brick Sample

—Peru NTE E0.80 —— New Mexico State 14.7.4NMAC |

2UyKpIon avtoXAG SOKIWIWY PIoHS WHOTTAIVOoU ( TTAATOG X UAKOG X UWog = 15 X 45 X 5 cm) o€ KAuyn TPIWV CNUEiwy, JE
QVTioTOIXO OpIa TTOU KaBopifouv KWOIKES dIaPOPWY XWPUWV
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OePUIKN aywyIinoTnTa
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OEPMIKEZ IAIOTHTEZ

Oepuiki Aywypotnta (W/mkK)

0&nyog Oepuopovwong 0.70

MNaveniotAplo Kumpou

5
45
4

" Kadir et al., 2010
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EAG8a-KUTtpog OEPMIKEZ IAIOTHTEZ

o ~ —~
ANABAGMIZQ ~—
QuonAwvoog
Mukvotnta 1614 kg/m3
OepULKA AywyLLoTNTA 0.42 W/mK
Eldkn BeppoxwpntikéTnTA 847 J/kgK
U-value (50 cm wall) <l 0.8 W/m2K D
o
;;; %
D s !
R e A e e e —

et
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Fig. 3: Hourly temperature distribution in all sensor locations during 3 days in July 2013.

Malaktou et al., 2018. In 10t International Symposium on the Conservation of Monuments in the Mediterranean Basin. MONUBASIN 2017,
pp. 95-103.
Michael et al., 2018. In Proc. of the XIl World Congress of Eastern Architectures. Lyon, France: World Congress Terra 2016, pp. 1-7.
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EMaSa—Kuﬁnp?C» ANNA XAPAKTHPIZTIKA
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= XaunAn EPTTEPIEXOMEVN EVEPYEIQ
»  PuBuIOTEC OXETIKNG UYPACIAC ECWTEPIKOU XWPEOU
= Agv oxeridovral ue VOCs
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EAAGSa-KUTIPOG AANA XAPAKTHPIZTIKA

Eupwrtaiké Tapeio MNepupeperakrig Avarncugng

° ~ —~
ANABAGMIZQ Sl
=  ATtToucia TTPOTUTTWYV PEBOOWYV TTapaywyng Kal
EAEYXOU

» [laBoAoyia wuoTTAiVBwVY Kal WPOTTAIVEOOdOuWY
»  Mnxavikég KaTaTTovhoEIg

=  ‘EkBeon oTIC TTEPIBAAAOVTIKEC OUVONKEC
*  Yypaocia

Illampas et al., 2013. Int. Journal of Architectural Heritage. Vol. 7, pp. 165-188.
loannou & lllampas, 2019. /n Long-term performance and durability of masonry
structures — Degradation mechanisms, Health monitoring and Service life design. pp.
89-127
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