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BcTtyn

Llen €Bponericbknii cTaHgapT NiAroTOBMEHO TeXHIYHUM
komiTeToMm TC 246 “INpupogHuii kamiHb”, cekpeTapem
SIKOro € |Tanincbka opraHisauia 3i ctaHagapTu3aadii.

Libomy €BponericbkoMy cTaHAapTy HagaeTbCs cTaTyc
HaLioHanbHOro cTaHaapTy WNsSXom nyonikauii
iAEHTNYHOro TeKCTy abo cxBaneHHs He NisHille KBiTHA
2002 poky, a HauioHarnbHi CTaHaapTw, Lo NoMy
cynepeyatb, BTPa4alTb YMHHICTb He Mi3Hille rpyaHs
2002 poky.

Llen ctaHgapT BXOoOouTb 4O Cepii NPOeKTiB CTaHAapTIB,
LLIO BCTAHOBIIOIOTb METOAM BUNPOOYBaHHSA NPMPOOHOro
KaMeH!10.

MeToan BunpobyBaHHS NPMPOAHOrO KaMeHIo
CKINagalTbCH 3 TakKNX YaCTUH:

EN 1925 MeTtoau BunpobyBaHHS NPUPOAHOIO KaMeHIHO.
Bu3HaueHHs koedilieHTa KaninsapHOro BOAONOMMMHAHHS

EN 1926 MeTtoau BunpobyBaHHSA NPUPOAHOIO KAMEHHO.
Bu3HayeHHs rpaHuLi MiLHOCTI Ha CTUCK

EN 1936 MeToau BunpobyBaHHS NPUPOAHOIO KaMEHIHO.
BusHauyeHHs1 hakTUyHOT 1 06’EMHOT ryCTUHK, 3aranbHOT
Ta HasiBHOI NOPUCTOCTI

EN 12370 MeToaun BunpoGyBaHHSA NPUPOLHOr0 KaMeH!HO.
BusHauyeHHs onopy KpucTanisadii coni

EN 12372 MeToam BunpoGyBaHHA NPUPOLHOr0 KaMEHIHO.
BunsHaveHHsA rpannLi MiLHOCTI Npuy 3ruHi nig
KOHLEHTPOBAHOI Barot

EN 12407 MeToam BunpoGyBaHHS NPUPOLHOr0 KaMEH!HO.
MeTporpacivyHmi aHanis3

Foreword

This European Standard has been prepared by
Technical Committee TC 246 "Natural Stone", the
secretariat of which is held by UNI.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by April 2002, and
conflicting national standards shall be withdrawn at the
latest by December 2002.

This standard is one of the series of draft standards for
tests on natural stone.

Test methods for natural stone consist of the following
parts:

EN 1925 Natural stone test methods - Determination of
water absorption coefficient by capillarity

EN 1926 Natural stone test methods - Determination of
compressive strength

EN 1936 Natural stone test methods - Determination of
real density and apparent density and of total porosity
and open porosity

EN 12370 Natural stone test methods - Determination of
resistance to salt crystallization

EN 12372 Natural stone test methods - Determination of
flexural strength under concentrated load

EN 12407 Natural stone test methods - Petrographic
examination



MonepeaHin ctaHgapt prEN 13161 MeTtoam
BMNPOOYBaHHS NPUPOAHOro KameHto. BuaHadeHHs
rpaHuLi MiLHOCTI Npu 3ruHi (Nig NOCTIMHUM MOMEHTOM)

EN 13364 MeTtoaun BunpobyBaHHA NPUPOLAHOro KaMeH!o.
Bu3HaueHHs pyiHIBHOrO HaBaHTaXXeHHS B MOHTaXXHMUX
oTBOpax

MonepeaHin ctaHgapT prEN 13373 Metoaun
BMNPOOYBaHHS NPUPOAHOro KameHto. BusHayeHHs
reoMeTPUYHUX XapakTepucTuk BUpobis

MonepeaHiv ctaHgapt prEN 13755 MeToam
BMNPOoOyBaHHA NPMPOAHOro KameHto. BuaHayeHHs
BOAOMNOMNMHAHHA NPy aTMOCHEPHOMY TUCKY

MonepeaHin ctangapt prEN 13919 MeToaun
BMNPOOYBaHHSI NPUPOLHOro KameHto. BuaHaveHHs onopy
CTapiHHI0 Yyepes BNnmB SO, 3a HAABHOCTI BOSIOroCTi

MonepeaHin ctaHgapT prEN 14066 Metoaun
BMNPOOYBaHHsSI NPUPOLHOro KameHo. BuaHaueHHs onopy
CTapiHHIO Yepe3 Tennosun yaap

MonepeaHin ctaHgapT prEN 14146 Metoaun
BMNPOoOyBaHHSA NPMPOAHOro KameHto. BuaHaueHHs
AVHaMi4YHOrO MOAynNs NPYXHOCTI (3a 4ONMOMOTO BUMIpY
OCHOBHOI 4acTOTU pe30HaHCy)

MonepepaHin ctaHgapt prEN 14147 MeToam
BMNPOOYBaHHS NPUPOAHOro KameHto. BuaHaveHHs onopy
CTapiHHIO Yepes3 CoNbOBUIN TyMaH

MonepepaHin ctaHgapt prEN 14157 MeToam
BUMPOBYBaHHSA NPUPOAHOro KaMeHk. BnsHaveHHst
CTINKOCTi 0 CTUPAHHS

MonepeaHin ctaHgapT prEN 14158 Metoaun
BMMNPOBYBaHHSA NPUMPOAHOro KameHto. BuaHaueHHs cunm

po3puBY

MonepeaHin ctaHgapt prEN 14205 MeToam

prEN 13161 Natural stone test methods - Determination
of flexural resistance (under constant moment)

prEN 13364 Natural stone test methods - Determination
of the breaking load at dowel hole

prEN 13373 Natural stone test methods - Determination
of geometric characteristics on units

prEN 13755 Natural stone test methods - Determination
of water absorption at atmospheric pressure

prEN 13919 Natural stone test methods - Determination
of resistance to ageing by SO, action in the presence of
humidity

prEN 14066 Natural stone test methods - Determination
of resistance to ageing by thermal shock

prEN 14146 Natural stone test methods - Determination
of the dynamic modulus of elasticity (by measuring the
fundamental resonance frequency)

prEN 14147 Natural stone test methods - Determination
of resistance to ageing by salt mist

prEN 14157 Natural stone test methods - Determination
of abrasion resistance

prEN 14158 Natural stone test methods - Determination
of rupture energy



BMNPOOYBaHHSA NPMPOAHOro KameHto. BuaHaueHHs
TBepaocTi 3a KHyrnom

MonepeaHivn ctaHgapT prEN (po6ounin Homep

WI 00246011) MeToan Bunpo6yBaHHsi NPMPOAHOro
KameHto. BusHayeHHs koediuieHTa Tennosoro
pPO3LUNPEHHS

MonepepaHivi ctaHgapT prEN (po6ounin Homep
WI 00246012) MeToan BunpobyBaHHsi NPMPOAHOro
KaMeHI0. BuaHayeHHs LIBNAKOCTi MOLLUMPEHHS 3BYKY

MonepepaHivi ctaHgapT prEN (po6ouunin Homep
WI 00246017) MeToan BunpobyBaHHs NPpMPOAHOro
KameHt. BusHaveHHs KoedilieHTa KOB3aHHS

MonepeaHin ctaHgapT prEN (pobounii Homep
WI 00246018) MeToan BunpobyBaHHs NPMPOAHOro
KaMeHto. BuaHayeHHs1 cTaTU4HOro Moayns NpPYXHOCTi

MepenbavaeTbes, Wo iHWi ctaHgap™ EN
nocunaTMMyTbCs Ha Len EBPONencbKUn CTaHaapT SK Ha
OCHOBY AN ouiHkK BignosigHocTi. [MpoTe perynspHe
BMNPOOYBaHHs BCiX BUPOGIB i3 NpUpOaHOro KameHto
BCiMa HaBefeHNUMWN MeTo4aMu He nepenbadvaeTbes.
TexHi4Hi yMOBM B iHLLIMX CTaHAApTax NOBUHHI MaTn
NOCUNaHHA NULLE Ha BigNOBIAHI MeToan BUNPOGYBaHHS.

Llei €Bponeiicbkuin cTaHgapT Mae goaatok A
(nosigkoBun).

3rigHo 3 BHyTpiwHiMn npasunamu CEN/CENELEC
3anpoBagXXyBaTu Len €BpONencbKUin cTaHaapT
3000B’A3aHi HaLUioHanbHi opranisadii 3i ctaHgapTM3auii
Takux kpaiH: ABcTpii, benebrii, Yexii, Oanii, ®iHnaHaii,
DpaHuii, HimeuunHu, Mpedii, lcnanaii, lpnangii, ITanii,
JTiokcembypry, Hinepnangis, Hopserii, MNMopTyranii,
Icnanii, Weeuil, WBernuapii Ta Cnony4eHoro
KoponiscTBa.

prEN 14205 Natural stone test methods - Determination
of Knoop hardness

prEN ...(WI 00246011) Natural stone test methods -
Determination of thermal dilatation coefficient

prEN ...(WI 00246012) Natural stone test methods -
Determination of sound - speed propagation

prEN ...(WI 00246017) Natural stone test methods -
Determination of slip coefficient

prEN ...(WI 00246018) Natural stone test methods -
Determination of static elastic modulus

It is intended that other ENs should call up this European
Standard as the basis of evaluation of conformity.
(Nevertheless it is not intended that all natural stones
products should be subjected regularly to all the listed
tests. Specifications in other standards should call up
only relevant test methods).

This European Standard contains Annex A (informative).

According to the CEN/CENELEC Internal Regulations,
the national standards organizations of the following
countries are bound to implement this European
Standard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.



HALIOHATNIbHUA CTAHOAPT YKPAIHU

BbyaiBenbHi maTtepianu

MeToaun BunpobyBaHHA NpUPOAHOro
KamMeHo. BusHauyeHHAA MOpPO30CTIUKOCTI

CTpouTenbHble MaTepuanbl

MeToAbl UCNbITaHUWA NPUPOAHOIO
KaMHs. OnpepeneHue
MOPO30CTOMKOCTU

Building materials

Natural stone test methods —
Determination of frost resistance

YuHHum Big 2008-07-01

1 Cchepa 3acTocyBaHHA

Llein €Bponeiicbkuini cTaHgapT BU3HA4Yae MeTOA OLLHKU
BNAMBY LMKNIB 3aMOPOXYBaHHA—PO3MOPOXYBaHHS Ha
NPUPOAHUIA KaMiHb. TepMiHONOrio AMB. y nonepeaHbLoOMy
ctaHgapTi prEN 12670, HaiMeHyBaHHS AuB. y CTaHOapTi
EN 12240. ns OuiHKM BNAMBY LMKNIB 3aMOPOXYBaHHA—
PO3MOpPOXYBaHHS Ha BiAMOBIOHI ekcrnyaTauiniHi
XapakTePUCTUKN A0 HbOr0 BXOAUTb OMUC SIK CKOPOYEHOTo
TEXHOMOri4YHoro BMNpobyBaHHs (BUNpobyBaHHs A), Tak i
ineHTMikauinHoro BunpobyBaHHs (BunpobysaHHs B).

2 HopmaTuBHiI nocunaHHA

Llen €Bponencbknii ctaHgapT 06’eaHye B cobi LLNAXOM
MOCWMaHHSA Ha HUX MOMOXEHHS [HWUX ny6nikauin i3
HaBefeHHsiM abo 6e3 HaBegeHHs gaTtu. Lli HopmaTtusHi
NMOCUMaHHS LIMTYIOTbCS Yy BiAMOBIAHUX MiCUSX TEKCTY 3
HaBedEeHHAM nicna HWX nepeniky nybnikauin. Konwn
nocunaHHsa aaTtoBaHe, noAarblli 3MiHW, AONOBHEHHSA abo
nepernag uux nybnikaudin € YMHHUMK  Ans UbOoro
€BPONENCLKOro CTaHaapTy NuLe TOAI, KoMK iX BKITFOYEHO
[0 HbOro LUMSIXOM YHECEHHS 3MiHW, OOMOBHEHHs abo
nepernagy. SAKWO MOCUNaHHS He AaToBaHe, YMHHOK €
OCTaHHs pefakuis nybnikauii, Ha $Ky HaBedeHo
nocunaHHs (B TOMy YMCri 3MiHW 1 JONOBHEHHS A0 Hel).

EN 1926 MeTtoau BunpobyBaHHSA NPYPOAHOIO KaMeHIHO.
BunsHa4yeHHA MiLHOCTI Npu CTUCKY

EN 12372 MeToau BunpoGyBaHHsS NPUPOAHOIO KaMeHHO.
BuaHaueHHs rpaHuui MiLHOCTI NpK 3ruHi nig
KOHLIEHTPOBAaHOI0 Baroto

EN 12440 MNpupopHun kamiHb. KpuTepii HariMeHyBaHHS

MonepeaHin ctaHgapT prEN 12670 MNMpupoaHuin KaMiHb.
TepmiHonoris

EUROPEAN STANDARD
NORME EUROPEENNE
EUROPAISCHE NORM

EN 12371

This European Standard was approved by CEN
on 17 August 2001

ICS 73.020; 91.100.15

English version

Natural stone test methods — Determination of frost
resistance

October 2001

1 Scope

This European Standard specifies a method to assess
the effect of freeze/thaw cycles on natural stones — refer
to prEN 12670 for terminology, and EN 12440 for
denomination —. The standard contains provision for both
a shorter technological test (Test A) to assess the effect
of freeze/thaw cycles on the relevant performance
characteristics and an identification test (Test B).

2 Normative references

This European Standard incorporates by dated or
undated reference, provisions from other publications.
These normative references are cited at the appropriate
places in the text and the publications are listed
hereafter. For dated references, subsequent
amendments to or revisions of any of these publications
apply to this European Standard only when incorporated
in it by amendment or revision. For undated references,
the last edition of the publication referred to applies
(including amendments).

EN 1926, Natural stone test methods — Determination of
compressive strength

EN 12372, Natural stone test methods. Determination of
flexural strength under concentrated load

EN 12440, Natural stone — Denomination criteria

prEN 12670, Terminology of natural stone



MonepeaHin ctaHgapt prEN 13161 MeToam
BUMPOBYBaHHSA NPUPOAHOTro KaMeHio. BusHaveHHs
rpaHuLi MiLHOCTI Npu 3ruHi (Nig NOCTIMHUM MOMEHTOM)

MNonepeaHin ctaHgapt prEN 13364 Metoam
BMNPOOYBaHHS NPUPOAHOro KameHto. BuaHaveHHs
PYWHIBHOrO HaBaHTaXKEHHS1 B MOHTaXHUX OTBOpax

MonepeaHin ctaHgapT prEN 14066 Metoaun
BMNPOOYBaHHS NPUPOAHOro KameHto. Bu3HaueHHs onopy
CTapiHHIO Yepes Tennosun yaap

MonepeaHin ctaHgapt prEN 14146 Metoam
BMNPOOYBaHHS NPUPOAHOro KameHto. BuaHaueHHs
AVHaMIYHOro MOoAyns NPYXHOCTI (3a 4ONOMOTOK BUMIPY
OCHOBHOI 4acTOTU pe30HaHCy)

3 MpuHUMN
Mopo3socTinkicTb BUpo6iB i3 NpMpOAHOro KaMeHto
BM3HAYaETLCA 3a LONOMOroK BUNPobyBaHHS, Lo
CKNagaeTbCs i3 LUMKNIB 3aMOPOXYBaHHA B NOBITPI 1

PO3MOPOXYBaHHS y BOA.

4 MNo3HauyeHHsA

Mdo  Maca cyxoro 3paska 4O 3aHypeHHS y Bogy 1 0o
3aMOpOXYBaHHS y rpamax

Mso  Maca HacuM4eHOro Bogo 3paska nicrisi 3aHypeHHst
y BOOY 1 0O 3aMOPOXYBaHHSA y rpamax

Mho TeopeTuyHa Maca 3paska y Bofi 40
3aMOPOXKyBaHHA y rpamMax

Mdn Maca cyxoro 3paska nicnsi n uukniB y rpamax

Msn  Maca HacMyeHoro Bogow 3paska micnsg N uMkniB y
rpamax

Mhn  TeopeTuyHa Maca 3paska y BoAi micrs n UMknis y
rpamax

Vho  TeopeTuyHuin o6’eM 3paska nepen
3aMOpOXKyBaHHAM Y MinimeTpax

Vpn  TEOpeTudHuin 06’em 3paska nicns n uuknie y
MinimeTpax

AVp  3miHa TeopeTnyHOro o6’eMy 3paska, B

NPOLEHTHOMY CMiBBIAHOLLEHHI

Eo ANHaMIYHUA MOZYNb NPYXHOCTI CyXOro 3paska
nepes 3amMopoXyBaHHAM y Meranackansax

En  AvMHaMiYHMIA MOAYMb NPYXHOCTI CyXOro 3paska
nicna n uMKniB y Meranackansx

AE  3miHa gMHamiyHOro Moayns NpyXHOCTi B

NPOLEHTHOMY CMiBBIAHOLLEHHI

5 O6nagHaHHA

5.1 Bak gocTtaTHbOi EMHOCTI ANsi 3aMOPOXYBaHHS
HeobXigHOI KiNbKOCTi 3paskiB, MOXIMBO 3 aBTOMATUYHO
CMCTEMOHO KOHTPOJtO, WO 3anporpamyBaT LUKIN
3aMOpPOXYBaHHS! | PO3MOPOXYBaHHS BCEPEAMHI Kamepu 3
ToyHicTio £ 1,0 °C.

prEN 13161, Natural stone test methods —
Determination of flexural resistance (under constant
moment)

prEN 13364, Natural stone test methods —
Determination of the breaking load at dowel hole.

prEN 14066, Natural stone test methods —
Determination of resistance to ageing by thermal
shock

prEN 14146, Natural stone test methods — Determination
of the dynamic modulus of elasticity (by measuring the
fundamental resonance frequency).

3 Principle

The frost resistance of natural stone units is determined
by a test comprising cycles of freezing in air and thawing
in water.

4 Symbols

Mdo mass of the dry specimen before immersion in
water and before freezing, in grams

Mso  mass of the saturated specimen after immersion
in water and before freezing, in grams

Mnho apparent mass of the specimen in water before
freezing, in grams

Mdan  mass of the dry specimen at n cycles, in grams

Msn  mass of the saturated specimen at n cycles, in
grams

Mnn  apparent mass of the specimen in water at n
cycles, in grams

Vpo apparent volume of the specimen before freezing,
in milliliters

Vpn apparent volume of the specimen at n cycles, in
milliliters

AVy change in apparent volume of the specimen, as a

percentage

Eo dynamic elastic modulus of the dry specimen
before freezing, in Megapascals

En dynamic elastic modulus of the dry specimen at n
cycles, in Megapascals
AE change in dynamic elastic modulus, as a
percentage.

5 Apparatus

5.1 A freezing tank of sufficient capacity to hold the
required number of specimens, possibly with an
automatic control system to programme the freezing and
thawing cycles within the chamber with a precision of
+1,0 °C.



MPUMITKA. Y pasi BigcyTHOCTI BignoBigHol
aBTOMATMYHOI CUCTEMU BUNPOOYBAHHS MOXYTb
NPOBOAUTUCS BPYYHY.

5.2 Cwuctema peecTpalii TemnepaTypwm, WO 34aTHa
BMMiptoBaTV Temnepatypy go £ 0,1 °C.

5.3 lMpunag ons BMMiptoBaHHA AUHAMIYHOIO Moayns
NPY>XHOCTI BiANOBIAHO A0 nonepeaHbOro cTaHaapTy
prEN 14146.

5.4 Bara 3 TouHicTio npuHavimHi 0,01 % Big macw, o
3BaXKyBaTUMETbLCS.

5.5 [yxoea wada 3 BeHTunsuieto, Lo 3aaTtHa
nigTpumysatu TemnepaTtypy (70 £ 5) °C.

6 MNMiaroToBkKka 3pas3kiB
6.1 BinGip 3paskiB

Binbip 3pa3skiB He BxoauTb 40 060B’'s13kiB AocnigHOT
nabopaTopii, SKLLO Npo Lie HEe AOMOBIIEHO OKPEMO.

Onsa ineHTndikauinHoro BunpobyBaHHs obupaeTbes
NPVUHaNMHI CiM 3pa3KiB, O BBaXalTbCA NMOKa30BUMM
LLIOA0 OCHOBHOI YaCTUHWN KaMEHI0, SIKNiA BUNPOBOBYETLCS.
3a 40NoMOrot 04HOro 3paska KOHTPOMETLCS
BHYTPILLUHS TemnepaTypa.

[ns npoBedeHHs TEXHOMNOTMYHNX BMNPOOYBaHb KinbKiCTb
3paskiB  MOBMHHA  Y3roKyBaTtucsi 3  BiOMNoOBiAHUM
cTaHgapToMm (Takox ame. Tabnuuyto 1). HeobxigHi gpa
KOMMNNEKTW 3paskiB, OAMH 3 AKUX BMNPOBOBYETLCS Micns
BMMMBY Ha HbOIO umknis 3aMOPOXyBaHHS—
pPO3MOPOXYBaHHs1, a iHWWIA BUNPOOOBYeTbLCS 6e3 LuKniB
3aMOpPOXYBaHHA—PO3MOPOXyBaHHA.  KoxeH  komnnekTt
3pas3kiB 0OMpaeTbCsl 3 OCHOBHOI Macu KaMeHt, LWo
BMNPOBOBYETLCSH, BMNagkoBum MeTodoM. Kpim  Toro,
HeoOXiogHWA OOWH [OOOATKOBWUMA 3pasokK, 3a LOMOMOror
SIKOrO KOHTPOJIOETLCS TEMMepaTypa 3paskiB.

NOTE The tests can be executed manually if no suitable
automated system is available.

5.2 Atemperature recording system capable of
measuring temperature to + 0,1 °C.

5.3 A device for measuring dynamic elastic modulus in
accordance with prEN 14146.

5.4 A weighing instrument with an accuracy of at least
0,01% of the mass to be weighed.

5.5 A ventilated oven capable of maintaining a
temperature of (70 £ 5) °C.

6 Preparation of the specimens
6.1 Sampling

The sampling is not the responsibility of the test
laboratory except where specially requested.

For an identification test, at least seven specimens,
which are considered representative of the body of stone
being tested, shall be selected. Use one specimen to
monitor the core temperature.

For technological tests the number of specimens shall be
in accordance with the appropriate standard (see also
Table 1). Two sets of specimens are required, one to be
tested after being subjected to the freeze/thaw cycles,
the other to be tested without freeze/thaw cycling. Each
set shall be randomly selected from the body of stone to
be tested. In addition, one extra specimen is used to
monitor the temperature of the specimens.



Ta6nuusa 1 — MNigcymok npoBegeHHsi BUNPOGYBaHHSA Ha 3aMOPOXYBaHHA—PO3MOPOXYBaHHSA

Table 1 — Summary of the application of the freeze/thaw test

TexHonoriyHe BUNpobyBaHHs (BUNpoOyBaHHS A)
Technological test (Test A) N
loeHTUikauinHe
HaBaHTaxeHHs B Mpanuua BMNPobyBaHHSA
paHnusa MiLHOCTI MOHTaXHMX . MiLHOCTI Npun (BunpobysaHHs b)
npw 3ruHi oTBOpax Eﬂ:&ﬂ?ggﬂ?ﬁ CTUCKY Identification test (Test
Flexural strength Load at a dowel Compressive B)
hole strength
200 x 200 x t;
abo
Po3awmip 3paska 200 x 200 x t,
B MM (amB. npym.1) (avB. npum. 2) (amB. npum. 4)
Specimen size (see Note 1) 200 x 200 x t1 200x 200 x 20 (see Note 4) 50 x50 x 300
in mm or
300 x 300 x t2
(see Note 2)
MiHimanbHa
KiNbKiCTb 5a6o7
3paskis 21 (ame. npum. 3) 15 13 13
Minimum S5or7
number of (see Note 3)
specimens

MPUMITKA 1. Po3wmip 3paska BignosigHo ao EN 12372 a6o prEN 13161.

NOTE 1

MPUMITKA 2. 30 MM < t; < 65 MMm; 65 MM < t, < 80 MM.
NOTE 2 30 mm < t; <65 mm; 65 mm < t, <80 mm.

Specimen size according to EN 12372 or prEN 13161.

MPUMITKA 3. KinbkicTb 3paskiB 3anexuTb Bif HAsiBHOCTI aHi30TPOMHUX puC.

NOTE 3

MNMPUMITKA 4. Po3mip 3pa3ska BignosigHo go EN 1926.
NOTE 4 Specimen size according to EN 1926.

The number of specimens depends on the presence of any anisotropic features.

6.2 Po3mip 3paskiB

6.2.1 TexHonoriyHe BUNpoOyBaHHA
(BunpobyBaHHsA A)

Mpun npoBeaeHHi BUNpobyBaHHSA ANst BU3HAYEHHS BNBY
LMKNiB 3aMOPOXYBaHHA—PO3MOPOXYBaHHS Ha
eKkcnnyaTauinHi xapaktepucTuku (Hanpuknag, EN 12372
a6o prEN 13161 — rpaH1us MiLHoOCTI npu 3ruHi, prEN
13364 — pynHiBHE HABaHTAXEHHS1 B MOHTaXXHUX OTBOPaXx,
prEN 14066 — onip Tennosomy yaapy 1 EN 1926 —
MILIHICTb NpW CTUCKY) 3pa3ku 0bmparoTbCs 3rigHo 3
BMMOramMmu BignoBigHOro ctaHaapTy.

6.2.2 |peHTUdpikauiiHe BUNpo6yBaHHA
(BunpoG6yBaHHsA B)

3paskn matoTb hopmy NPSIMOKYTHOT NPU3MK 3 po3Mipamu
50 mm x 50 mm x 300 mm. [JoBra Bicb napanenbHa
NAoLMHaM aHi3oTponii.

6.2.3 HaHeceHHs1 Ha 3pa3KN KOHTPOJSIbHUX NO3HA4YO0K

[nsi 3a6e3neyveHHs1 NPOBEAEHHS BUMIPIB AMHAMIYHOro
MOAYNS NPYXHOCTI A0 1 NiCNsi LUKMiB 3aMOPOXYyBaHHA—
PO3MOPOXYBaHHsSI B TUX CaMMX TOYKax 3paskiB HeoOXiaHO
HaHeCTW Ha Bi4NOBIAHI MOBEPXHi 3pa3kiB HE3MMBHI
BiAMITKM Y hOPMI KpanKu.

[MpoBecTn HE3MMBHY NiHil0 B3JOBX OCi ABOX ONOpP, Ha
SIKMX 3pasku OyayTb po3MiLLEHi Nig Yac BU3HAYEHHS

6.2 Size of specimens

6.2.1 Technological test (Test A)

Where the test is carried out to determine the effect of
freeze/thaw cycles on performance characteristics (for
example EN 12372 or prEN 13161 — flexural strength,
prEN 13364 — breaking load at a dowel hole, prEN
14066 — resistance to thermal shock, and EN 1926 —
compressive strength) the specimens shall be in
accordance with the appropriate standard.

6.2.2 Identification test (Test B)

The specimens are in the form of rectangular prisms with
dimensions of 50 mm x 50 mm x 300 mm. The long axis
shall be parallel to the anisotropy planes.

6.2.3 Putting reference marks on the specimens

To ensure that the various dynamic elastic modulus
measurements performed before and after the
freeze/thaw cycles are done at the same points on the
specimens, make indelible marks, in the form of points,
on the relevant faces of the specimens.

Trace an indelible line at the point of the axis of the two
supports on which the specimens will be placed during




ANHaMIYHOro MOAYNS NPYXKHOCTI.

6.3 KoHTponb BHYTpiWHbLOI TeMnepaTypu

Ha oaumH 3pa3ok i3 KOXHOrO KOMMMEKTY 3paskiB
YCTaHOBNIOETLCA Npunag (Hanpvknag, tepmonapa) Ans
BMMIpY  TemnepaTypu 3pas3ka nig 4ac  UMKniB
3aMOpPOXyBaHHA i PO3MOPOXYBaHHS. Mpunag
pO3MilLyETECA B OTBOPi, NPOCBEPANIEHOMY B340BX
AoBLWOi  oci 3paska. [iameTp UbOro OTBOPY Mae
Bignosigatn  giametpy npunagy. LeHTp  oTBopy

piBHOBIAAANEHUN BiA KPOMOK 3paska W Mae MiHiManbHy
rmnbuHy 50 MM Big Bepxy. AKWO BUKOPUCTOBYHOTLCHA
3pas3km y dcopmi kyba, rmubuHa OTBOpPY CTaHOBUTb
(25 £ 5) mm. MNpunapg posMilyeTbCa B OTBOPI, NiCnsA YOro
OTBIp 3anMLIAETLCA HE3aNOBHEHNM.

6.4 BucywyBaHHA 3pa3kKiB

3pasku BucyLytoTbes npu Temnepartypi (70 + 5) °C go
nocTirHoi macu. Maca BBa)kaeTbCs NMOCTINHO, KON
Pi3HMLUA MiXK ABOMa 3BaXyBaHHAMYW Yepes3 NPpOMIXOK (24 +
2) rog He nepeswuwye 0,1 % Big nepLuoi i3 ABOX Mac.
Bumip Macu cyxux 3paskiB — Lie noyaTKoBe 3Ha4YeHHs Mqo.
AKLIO 3pa3ku BUKOPUCTOBYBATUMYTLCS ANst
ineHTMiKaLinHOro BUNpoOyBaHHs, BUMIpATM MOAyIb
npy>xHocTi. BuMip, 3HATUIA Ha LbOMY eTani, BBaXaeTbCs
No4YaTKOBUM 3HAYeHHAM Eg.

6.5 3aHypeHHs 3pa3KiB y Boay

MomicTnTh 3paskm B 6aK y BepTMKanbHOMY MOSOXKEHHI Ha
BiACTaHi NnpuHanmHi 15 Mm oguH Big ogHoro. Hanutu
BOZOMNPOBiAHY Boay TemnepaTypoto (20 + 10) °C go
NMOMOBMHN BUCOTU 3paskiB (Yac tg). ¥ vac to + (60 + 5) xB.
AONUTU BOAOMPOBIAHY BOAY A0 PiBHSA TPbOX YETBEPTUX
BMCOTWM 3paskiB. Y yac tg + (120 + 5) xB. gonuTn
BOZOMPOBIAHY BOAY A0 PiBHSI MOBHOMO 3aHYPEHHS 3pas3kiB
Ha 25 + 5 mm nig Bogoto. Micnsa uboro 3pasku
3anvLWwaloTbCA MOBHICTIO 3aHYpeHMM y Bogy Ha 48 + 2
roa.

AKLWo 3pasku BUKOPUCTOBYBATUMYTLCS ANS
iAeHTMIKaLiNHOro BUNPOOYBaHHS, BUMIPATU TEOPETUYHY
Macy y BoAj 1 Macy B MOBITpi (ANs Lboro 3pa3ok
NOBEPXHEBO BUCYLLYETLCS MICINA BUITYYEHHS 3 BOOM).
Bumipu, 3HATI Ha LbOMY eTani, BBaXatTbCs NO4aTKOBUMMU
nokasHukamm BignoBigHo Mng i Mso.

6.6 KinbkicTb uuknie

6.6.1 TexHonoriyHe BUNpo6yBaHHA (BUNpobyBaHHA
A)

[nsi TexHonoriyHMx BMNpobyBaHb HeEOOXiaHAa KinbKiCTb
LUMKNiB HABOAUTLCA Y BiANOBIAHOMY cneuianbHOMY
cTaHaaprTi.

MPUMITKA. MoxHa npoBecTu BUNPOOyBaHHs 3 BinbLLO
KifbKICTIO LUMKIIB, NPOTEe pe3ynbTaTu Takoro
BMNPOOYBaHHSI HE MOXYTb BUKOPUCTOBYBATUCh SIK OCHOBA
Ans MmapkyBaHHsA 3Hakom CE.

6.6.2 |lpeHTUdpikauiiHe BUNpo6yBaHHA
(Bunpo6yBaHHsA B)

the determination of the dynamic elastic modulus.
6.3 Monitoring core temperature

One specimen in each set of specimens shall be fitted
with a device (for example a thermocouple) to measure
the temperature of the specimen during freezing and
thawing cycles. The device shall be placed in a hole
drilled parallel to the long axis of the specimen. The
diameter of this hole has to be appropriate to the
diameter of the device. The centre of the hole shall be
equidistant from the edges of the specimen to a
minimum depth of 50 mm from the top. If cubes are
being used, the hole shall be (25 +5) mm deep. The
device shall be placed in the hole which is then left
unfilled.

6.4 Drying the specimens

The specimens are dried at a temperature of (70 = 5) °C
to constant mass. This is assumed to have been
attained when the difference between two weighings at
an interval of (24 + 2) h is not greater than 0,1% of the
first of these two masses. The measurement of the dry
specimens is the initial value Mqo. If the specimens are to
be used for an identification test, make measurements of
the modulus of elasticity, the measurement taken at this
point is regarded as the initial value, Eo.

6.5 Immersion of the specimens

Place the specimens upright in a container at least 15
mm from adjacent specimens. Then add tap water (20 +
10) °C up to half the height of the specimens (time to). At
time to+ (60 + 5) min add tap water until the level of the
water reaches three—quarters of the height of the
specimens. At time tp + (120 + 5) min add tap water until
the specimens are completely immersed under

(25 = 5) mm of water. The specimens are then left
completely immersed for (48 + 2) h.

If the specimens are to be used for an identification test,
make measurements of the apparent mass in water and
the mass in air (the specimen is surface dried after
removal from the water). The measurements taken at
this point are regarded as the initial values, Mno and Msg
respectively.

6.6 Number of cycles

6.6.1 Technological test (Test A)

For technological tests the number of cycles is given in
the appropriate specific standard.

NOTE A great number of cycles can be carried out but
this cannot be used as a basis for CE marking.

6.6.2 Identification test (Test B)



Ons ineHTudikauinHoro BuNnpobyBaHHS MakcumarbsHy
KifbKICTb LMKIIB YKa3ye 3aMOBHUK. AKLLO Lier MOKa3HUK
He BM3HAYeHui, BUNpoOyBaHHS NPOBOAMTLCSH, NOKU
3pasok He BuIrAe 3 nagy, ane He binbwe 240 yuknis.
Kputepii Buxony 3 nagy HaBefeHi B 7.3.2.4 (OuB. Takox
7.3.2,7.3.2.1-7.3.2.3). Kpim TOro, noganbLui BKa3iBku
ANst KOHKPETHUX TUNIB eKkcnnyarawii MicTATbCS Y
BiANOBIAHMX HaLiOHaNbHNX goaaTkax abo TEXHIYHMX
yMOBaXx.

7 NMpoueaypa BUNpoodyBaHHA
7.1 Po3milleHHA 3pa3kiB y 6aKy Ansa 3amopoXyBaHHA

3pasku po3milLlyoTbcsa B 6aky JOBrow BiCCHO
BepTUKarbHO abo ropM3oHTanbHO B Takui crnocib, wob
BOHW He JOTopKanvcsa oauH Ao ogHoro abo oo 6okis
6aka. 3pasku po3miLLytoTbCsl Ha BigcTaHi npuHariMHi 10
MM oauH Big ogHoro 1 20 mm Big Gokie 6aka.
KOHTpOnbHUI 3pasok, y AKOMY 3HaxoauTbCs npunag ans
BMMIpIOBaHHSA TemnepaTtypu, PO3MILLYETLCS B LIEHTPI MixX
3paskamu, Lo BUNpPo6oBYOTLCS.

Micna koxHux 14 uuknis ga6o MeHLUE, SKLLO Lie 3py4HO)
obepTaTty 3pasku Ha 180" HaBKOMO rOpPM3OHTasNbHOI OCi.

7.2 Onuc umMKniB 3aMOpPOXXYBaHHA | PO3MOPOXYBaHHSA

KoxeH Lmkn cknagaeTbes i3 LWeCTUroanHHOro nepiogy
3aMOpOXyBaHHSA B MOBITPi 1 LLECTUIOAMHHOIO nepiogy
PO3MOPOXYBaHHs, Mif Yac sIKOro 3pasku 3aHyproTbCS Y
BoZy. LIMknn noBTOpHOKOTLCS, MOKM 3paskn He BUNAOYTH i3

nagy abo [0 BM3HAYeHOI MakCMMarbHOI KiNbKOCTi LINKITIB.

Mig 4yac umkny TemnepaTypa B LEHTPI KOHTPONBHOMO
3paska NMOBUHHA 3anuLIATUCA B MeXax, HaBeJeHMX Ha
pucyHky 1. [liana3oH gonyctumux TemnepaTyp €
pe3ynbTaToM Pi3HMX TEMMIB OXONOMXKEHHS,
3aMOPOXyBaHHA I PO3MOPOXYBAHHS, AKi NOB’sA3aHi 3
06’€MHOI0 IYCTUHOO, MOPUCTICTIO | BOAOMNOINUHAHHAM
BMNPOGYBaHOro KAaMeH!O.

KoxkeH LmMkn npoxoauTtb Tak:

For an identification test the maximum number of cycles
is specified by the client. If no value is specified,
continue the test until the specimens are classed as
failed up to a maximum of 240 cycles. The criteria for
failure are given in 7.3.2.4 (see also 7.3.2 and 7.3.2.1 to
7.3.2.3). In addition, further guidance for specific uses
may be found in relevant national annexes or
specifications.

7 Test procedure

7.1 Arrangement of the specimens in the freezing
tank

The specimens are placed in the tank with either the
long axis vertical or horizontal and in such a way that
they do not come into contact with each other or with the
sides of the tank. They are positioned at least 10 mm
apart, and at least 20 mm away from the tank sides. The
reference specimen containing the temperature
measuring device is placed in the middle of the
specimens to be tested.

After each 14 cycles (or less if convenient), turn the
specimens through 180° around the horizontal axis.

7.2  Description of the freezing and thawing
cycles

Each cycle consists of a six hour freezing period in air,
followed by a six hour thawing period during which the
specimens are immersed in water. The cycles shall be
repeated until the specimens fail or up to the given
maximum number of cycles.

During the cycle, the changes in the temperature at the
centre of the monitored specimen shall remain within the
zone shown in Figure 1. The range of permitted
temperatures is the result of different rates of cooling,
freezing and thawing which are related to the apparent
density, porosity and the water absorption of the stone
under test.

Each cycle is as follows:

TemnepaTypa B LeHTpi 3paska, Lo
KOHTPONIETLCSH Yac
Temperature at the centre of the Time
monitored specimen

MoyvaTtok umkny o o
Start of cycle 2+5°C=+20°C To
Etan 1 o o Tot+ 2,0 roa
Stage 1 <0°C=2-8°C To+2,0h
Etan 2 o o To+ 6,0 rog
Stage 2 <-8°C2-12°C To+6,0h
Etan 3 [MoBHe 3aHypeHHs Tot+ 6,508
Stage 3 Total immersion To+6,5h
Etan 4 o o Ha To+ 9,0 rog
Stage 4 2+5°C<+20°C By To+9,0h
Etan 5 o o To+ 12,0 rog
Stage 5 2+5°C=<+20°C To+ 12,0 h

SAKLlo TemnepaTypa KaMeHI0 BUXOAUTL 33 MeXi Liboro
[liana3oHy, kamepy HeoGXifHO cKkopuryBaTu Tak, o6
TemnepaTypa 3anuiianacs B Mexax ykasaHoro

If the temperature of the stone does not remain within
the zone, the chamber shall be adjusted so that it does
and any deviations noted in the test report, if the test is



AianasoHy, a 6yab—ski BiaxuneHHs 3apeecTpyBaTi B
3BiTi. AKLLO BMNPOOYBaHHS NPOBOANTLCA BPY4HY, eTan 5
MOXHa NpogoBXuTn o To + 24,0 roa.

[nsi npoBeaeHHs ineHTudiIKaLinHoro BunpobyBaHHA
MOXHa BMKOPWCTOBYBATM iHLLY KiNbKICTb LMKNIB i
pexmMiB, SKLLO 3aMOBHVKOM BUCYHYTi KOHKPETHI BUMOT#N
(ave. pogatok A). Byab—aki 3MiHW pexnmMiB HeobxigHO
3a3Ha4nTK B 3BITi NPO BUNPOOYBaHHS.

MPUMITKA. Baxnunso po3mopoxyBaTuh 3pasku y BOAI,
OCKirnbKM Lie 3abe3neymnTb X HacKuyeHicTb BoAoto Ha
noyaTKy HacTyMHOro nepiogy 3aMOpOXKyBaHHS!.

Axwo sunpobysaHHA Mae ByTu nepepsaHe B OyAb-AKUiA
yac (kpiMm siKk Anst npoBeAeHHs BUNpobyBaHHs), 3pasku
HeobXigHO 3aHypuTK y BOAY Npu TemnepaTypi (20 £ 5)
°C.

7.3 KOHTpONbHi BUMiptOBaHHSA ANs BU3HAaYE€HHA
MOPO30CTiINKOCTi

7.3.1 TexHonoriyHe BUNpobyBaHHA (BUNpobyBaHHA
A)

7.3.1.1 BizyanbHuii ornsag
BisyanbHuit ornsg BUKOHYETbCA BignosigHo ao 7.3.2.1.

7.3.1.2 |Hwi meToamn (Hanpuknag, 3miHa rpaHuli MiLHOCTI
npu 3ruHi)

Micna 3aBepLUeHHs1 HeObXiQHOT KINbKOCTI LMKIIB 3pasku
BMNPOBOBYIOTLCSA 3rigHO 3 BiAMOBIAHUM CTaHAAPTOM.

7.3.2 |peHTndpikaudiiHe BUNpobyBaHHA
(BunpobyBaHHs B)

[nsi oUiHK1 BNAMBY Ha 3pa3ku LMKMIB 3aMOPOXKYBaHHS—
PO3MOPOXXYBaHHsI BUKOPUCTOBYHOTLCSA TPU KpUTEPIl:
- Bi3yanbHui ornag;
- BUMIp TEOPETUYHOrO 06’EMY;
- BUMIp AMHAMI4YHOrO MOAYnNs NPYXHOCTi (MoAynb
Awra).

KOHTpOmnbHI BUMIpIOBaHHSA BUKOHYIOTBCA Micns nepiogy
pPO3MOPOXYBaHHsi. [Ans poO3MOpPOXyBaHHS HeobXigHWN
CTPOK MpUHaVMHI 4 roguHW NiCNS 3aHypeHHs Yy BoOAy.
Micna npoBedeHHA BUMIpPIB 3paskym HeramHO 3HOBY
3aHyprooTbCH y Boay. BisyanbHuin orngag i BuMip macu B
MoBiTpi W TEOpPeTWYHOi Macu y BOAI MNPOBOAATHCS
NPUHaNMHI KOXHI 14 UMKNiB, a AMHAMIYHOro MOAyns
NPYXHOCTi (MoAynb FAHra) — NpMHanNMHi KOXHi 28 umkniB.

Yci pesynbTati peecTpytoTbCs Y BignNoBiaHIN dopmi.

7.3.2.1 BigyanbHui ornag
Micna ynkniB 3aMOPOXXYBaAHHSI—PO3MOPOXXYBAHHS 3pasku

ornagatTbes 3 YCix OOKIB | Ha YCiX MOBEPXHSIX, a iX CTaH
OLiHIOETbCS B Banax 3a TaKoHo LLUKaroto:

0 3pa3soK HEMOLUKOAKEHUN;

1 Ayxe He3HayHe NOLUKOOXKEHHS (He3Ha‘—|He

being carried out manually, then Stage 5 can be
extended to To + 24,0 h.

For the identification test, different numbers of cycles
and conditions may be used if particular requirements
are specified by the client (See Annex A), Any changes
in the conditions shall be noted in the test report.

NOTE It is important that the specimens are thawed in
water as this ensures that they are water impregnated at
the start of the next freezing period.

If the test is to be interrupted, other than for testing, at
any time then the specimens are to be immersed in
water at (20 £ 5) °C.

7.3 Control measurements to determine the
freeze/thaw resistance

7.3.1 Technological test (Test A)

7.3.1.1 Visual inspection

A visual inspection may be carried out in accordance
with 7.3.2.1 (above).

7.3.1.2 Other methods (for example change in flexural
strength)

After the completion of the required number of cycles,
the specimens shall be tested in accordance with the
appropriate standard.

7.3.2 Identification test (Test B)

Three criteria are used to assess the action of freezing
and thawing cycles on the specimens:

- visual inspection

- measurement of the apparent volume

- measurement of the dynamic elastic modulus
(Young's modulus)

The control measurements are performed after the
thawing period. A period of at least 4 hours after
introduction of the water is necessary to achieve
thawing. The specimens are re—immersed immediately
after the measurements have been performed. The
visual inspection and the measurements of the mass in
air and the apparent mass in water shall be performed at
least every 14 cycles and the dynamic elastic modulus
(Young's modulus) at least every 28 cycles.

All results shall be recorded in an appropriate form.
7.3.2.1 Visual inspection

After the freeze-thaw cycles, the specimens are
examined on all faces and sides and their behaviour
scored using the following scale:

0 specimen intact

1 very minor damage (minor rounding of corners and



3aKpYrMeHHa KyTiB | KPOMOK), LLIO He CTaBWTb Nifg
CYMHIB LiMiCHICTb 3pa3ska;

2 opHa abo gekinbka He3Ha4YHUX TPILMH (3aBLUMPLLKK
< 1 Mm) abo BiZOKpPEMINEHHSA HEBENMKUX OCKOJIKIB
(KOXHUiA ockonok < 10 Mm?);

3 opaHa abo gekinbka TpiwuH, oTBOpPIB abo
BiJJOKPEMIEHHS OCKOMKiB BinbLui HixX 3a
BM3Ha4eHHaM 6any ,2”, abo 3MiHa maTepiany B
NPOXMIKax;

4 3pa3ok po3nascs HaaBoOE abo Mae BENVIKi TPILLMHY;

5 3pasok po3nascs Ha YacTku abo 3pyNHOBaHWN.
HeobxiaHO 3apeecTpyBaTH KinbKiCTb LMKNIB, MiCNA sKOi B
pesynbTaTi BidyaneHoro ornsgy 6yde BuctasneHo 3
6anu (ouB. Takox 7.3.2.4).

7.3.2.2 BuMiptoBaHHS TeopeTuyHOro ob’emy
BumiptoBaHHs 3miHWM TeopeTuyHoro o6’emy nig vac
LMKIiB 3aMOPOXXYBaHHA—PO3MOPOXYBaHHSA 403BONAE
nigpaxyeaTtu BTpaTn MaTepiany BHACMNigOK NOLIKOAXEHHS

3paski..

KoxeH 3pa3sok nicns 3aHypeHHs y BoAy W A0 novaTky
LUMKNiB HeobXxigHo:

- 3BaXXMTW Y BOAi 1 3apeecTpyBaTh TEOPETUYHY Bary Mig;
- MOBEPXHEBO BUCYLLUWNTW 3BOSTOXXEHOI FaHYipKoHo i
BU3HAYMTU Macy HacM4YeHoro BoAoK 3paska Mso.
MoBTOpPMTK Wi BUMipW Micna n LmkniB (BignoBiaHO My i

Msn).

MouaTkoBuWiA TeOPETUYHUIA 06’eM BU3HAYAETLCA 3a
hopMyrnoto:

edges) which does not compromise the integrity of
the specimen.

2 one or several minor cracks (£ 0,1 mm width) or

detachment of small fragments (< 10 mm? per
fragment).

3 one or several cracks, holes or detachment of
fragments larger than those defined for the 2
rating, or alteration of material in veins

4 specimen broken in two or with major cracks

5 specimen in pieces or disintegrated

The number of cycles at which the score of the visual
examination attains 3 shall be noted (see also 7.3.2.4).

7.3.2.2 Measurement of apparent volume

Measurement of changes in apparent volume during the
freezing—thawing cycles makes it possible to calculate
the losses of material due to the deterioration the
specimens undergo.

For each specimen, after immersion in water and before
the start of the cycles:

- weigh the specimen in water and record the apparent
mass: Mno

- surface dry the specimen with a dampened cloth and
determine the mass of the saturated specimen: Mso.

Repeat the same measurements at n cycles (Mn, and
Msn respectively).

The initial apparent volume is expressed by:

Vo = (MSO_M hO) .

Micna n umkniB TeopeTUYHUIA 06’'eM BU3HAYAETLCH 3a
dopmyroto:

At n cycles, the apparent volume is expressed by:

Von = (Msn_Mhn) .

NMPUMITKA. Ons uinen uboro BI/II'IpO6¥BaHH$| ryctuHa
Boau npunmaeTtbes pisHoto 1000 kr/m™.

3miHa TeopeTnyHOro o6’emy B NpoLieHTax Micrs N UuKniB
(AVy) po3paxoByeTbCS 3a Tako HOPMYIIOH:

AL

NOTE For the purposes of this test the density of water
is assumed to be 1000 kg/m3.

The percentage change in apparent volume (AVy) at n
cycles is calculated as follows:

_{(My — M) - (M, — M,,)) x100

BBaxaeTbcs, WO 3pa30K 3a3HaB MOLLKOAXKEHHS, KOnn
3MeHLUEeHHs TeopeTuyHoro o6’emy gocsrae 1% Big
no4aTkoBOro TeopeTnyHoro o6’emy. HeobxigHo
3apeecTpyBaTy KinNbKiCTb UMKNIB, KONW BnepLue 6yno
BUMIpsiHE MOLLKOOXXEHHS.

7.3.2.3 BuMiptoBaHHS ANHAMIYHOIO MOAynS MPYXHOCTI

(M, —M,)

Deterioration is considered to have occurred on a
specimen when the reduction in apparent volume
reaches 1% of the original apparent volume. The
number of cycles at which this is first measured shall be
noted.

7.3.2.3 Measurement of the dynamic elastic modulus



[eski NOWKOMDKEHHS, TaKi K MIKPOTPILLMHW, MOXHA
BUSIBUTU 3a JOMOMOrOK BUMIPY 3MiHM AMHAMIYHOro
MOAYNS NPYXHOCTI Mg Yac LUKMiB 3aMOPOXYBaHHSA—
po3mMopoxyBaHHA. Moaynb AMHAMIYHOT NPYXHOCTI
(Mogynb AHra) BUMIpIOETHECA BIANOBIAHO A0
nornepeaHboro craHaapTy prEN 14146.

BumiptoBaHHS NpoBOAATLCA NICNA BUCYLLYBaHHS 3paskiB
[0 nocTiiHoi Macu (guB. 6.4). lMicns uporo 3pasku
HeobXigHO 3HOBY 3aHypWUTW y BOAy BignoBigHo Ao 6.5 i
BiHOBWTU LMK 3aMOPOXXyBaHHA—PO3MOPOXXYBaHHSI.

3MEHLLEHHSA Y NPoLeHTax AMHaMiYHOro Moy ns
NPYXHOCTi (MoAyns fHra) po3paxoByeTbCH 3a TaKo
hopMyroto:

ap_ (Ea-

By measuring the change in the dynamic elastic modulus
during the freezing—thawing cycles it is possible to detect
some deterioration, such as microcracks. The dynamic
elastic modulus (Young's modulus) is measured in
accordance with prEN 14146.

It is necessary to dry the specimens to constant mass
(see 6.4) and then perform the measurement. The
specimens are then re—-immersed in water in accordance
with 6.5 before the freeze/thaw cycle is resumed.

The percentage decrease in dynamic elastic modulus
(Young's modulus) is calculated as follows:

E_}x100

ae Eo— ue noyaTkoBuMIN BUMIp Y CyXOMY CTaHi
6.4), 3HATMI 0 NoYaTKy LIMKNIB;

(ovB.

En — BUMip B cyxoMmy cTaHi (amB. 6.4) nicnsi n umknis.

HeobxiaHO 3apeecTpyBaTH KiNbKiCTb LIMKNIB, MiCNsA sKOT
3MEHLLEHHS AUHAMIYHOTO MOAYNS NMPYXXHOCTI AOCArHe
30%.

7.3.2.4 TowkogXeHHs

BunpobyBaHHSA NpoAoBXKYETLCS, NOKM ABa abo GinbLue
3paskiB He OyayTb BU3HAHI TakMMMU, LLO BUALLNK 3 Nagy,
3a Oyab—sKMM i3 Takunx KpuTepiis:

- pe3ynbTar BidyanbHoro ornagy gocsirae 3 6anis;

- 3MeHLLEHHs TeopeTuyHoro o6’emy gocsrae 1%;

- 3MEHLLEHHS UHAaMIYHOro Moayns NPY>XHOCTI JocArae
30%.

8 lNopaHHA pe3ynbTaTiB
8.1 TexHonoriyHe BUNpob6yBaHHA (BUNPoOyBaHHs A)
3MmiHa ekcnnyaTtauifnHMX SKOCTEeN BU3Ha4YaeTbCs 3a
OKpeMuMHK pesynbTaTamu MeTofiB, HaBedeHNX B

cTaHgapTi Ha BignoBigHi BUpobu.

8.2 lpeHTndikauiiHe BUNpo6yBaHHA (BUNPOGYyBaHHA
B)

PeecTpyeTbca KinbKiCTb 3aBepLUEHUX LUKNIB, NPUYMHA

BUXOAY 3 naay i pesynbTaTh BCiX BUMIPIB, BUKOHAHUX [0
BMXoay 3 rnagy.

9 3BiT Npo BUNpobyBaHHA

[o 3BiTy Npo BUNpobyBaHHA NOBUHHA ByTU BKMOYEHa
Taka iHpopmauis:

a) YHikanbHUR igeHTUdikauinH1iA Homep 3BITY;

b) Homep, Ha3Ba i JaTa BUNYCKY LIbOro €BPONENCHKOro
cTaHaapty;

Eq

Where

Eo is the initial measurement in a dry condition (see 6.4)
performed before cycling starts and E, the measurement
in a dry condition (see 6.4) after n cycles.

The number of cycles at which the decrease of dynamic
elastic modulus reaches 30 % shall be noted.

7.3.2.4 Deterioration

The test continues until two or more of the specimens
are classed as failed using any of the following criteria:

the score of the visual inspection attains 3;
the decrease of apparent volume reaches 1%;

the decrease of dynamic elastic modulus reaches 30 %.

8 Expression of the results
8.1 Technological test (Test A)
The change in performance is determined from the
individual results using methods given in the relevant
product standard.
8.2 Identification test (Test B)
The number of cycles completed, the reasons for failure

and the results of ail measurements prior to failure are
recorded.

9 Test report
The test report shall contain the following information:
a) unique identification number of the report;

b) the number, title and date of issue of this European
Standard;

¢) the name and address of the test laboratory and the



C) Has3Ba 1 agpeca gocnigHoi nabopaTopii | Micue
npoBefeHHs BUNPOOyBaHHS, AKLLO BOHO BiAMiHHE
Big agpecw gocnigHoi naboparopii.

d) HasBa (iM'q) i agpeca 3aMOBHMKa;

€) 3aMOBHWK Hafae Taky iHpopmadito:

- neTporpadiyHa Ha3Ba KaMeHIo;

- TOproBefnbHa Ha3Ba KaMeHIo;

- KpaiHa i paiioH BUoobOyBaHHS;

- HasBa nocTavarnbHuKa;

- HanpsM iCHYIYOI NNOLWMUHKM aHi3oTponii (FKLWO
Lie Mae 3Ha4yeHHs Ans BUnpobyBaHHS), AKe YiTKO
BKa3yETbCS Ha KOMMMNEKTi 3pa3kiB abo Ha KOXHIl
OAVHULI 3pa3ka ABOMa napanenbHUMU MiHISMu;

- iM’s1 ocobu abo Ha3Ba opraHisadii, Wo nposena
Biabip 3paskis;

- TvMn 06pobku NoBEpXxHi 3paskiB (KO Lie Mae
3Ha4YeHHs1 4N BUNpobyBaHHS);

f) parta nocTtaBky kOMNNeEKTy 3paskiB abo 3paska;

g) OaTa niaroToBkM 3paska (y BiAMOBiAHUX BUMNagKax) i
Jara npoBeeHHsi BUNPOOYBaHHS;

h) KinbkicTb 3paskiB y KOMNNEKTi;
i) po3mipu 3paskis;

j)  Bnga TexHonoriyHoro BuUNpobyBaHHA —
3MiHa ekcnnyaTtauiiHuxX SkocTen y
npoueHTax B pe3ynbTaTi 3acTOCYBaHHs 40
3paskiB LUKMiB 3aMOPOXKyBaHHS—
PO3MOpPOXYBaHHS N KiNbKiCTb NpoBeAeHNX
LMKIIB;

ANS igeHTMdikauinHoro BunpobyBaHHs —
MaKCUmMmarnbHa KinbKiCTb LMKITIB, yKasaHa
3aMOBHMKOM, i KiNbKiCTb LUMKMIB 40 NOSIBU
MOLUKOXKEHb;

k) 3acTepexeHHs npo Noxnbky BUMIpIB (Y BignoBigHMX
BMnagkax);

[) yci BiaxvneHHs Big cTaHAapTy 3 OOr'pyHTYBaHHAM;
m) NPUMITKN.

3BiT Npo BUNpobyBaHHSA MICTUTL NigNMCcK 1 060B’A3KK
ocib, BianoBiganbHMX 3a NpoBeAEHHS BUNPOOYBaHHs, Ta
AaTty cknagaHHs 3BiTy. KpiMm Toro, BkasyeTbcs, WO 3BIT He
MO>Xe 4acTKOBO BigTBOptoBaTUCA 63 NMCBMOBOTrO
003BONy gocnigHoi naboparopii.

address where the test was carried out if different
from the test laboratory;

d) the name and address of the client;

e) it is the responsibility of the client to supply the
following information:

- the petrographic name of the stone;

- the commercial name of the stone;

- the country and region of extraction;

- the name of the supplier;

- the direction of any existing piane of anisotropy
(if relevant to the test) to be clearly indicated on
the sample or on each specimen by means of
two parallel lines;

- the name of the person or organization which
carried out the sampling;

- the surface finish of the specimens (if relevant
to the test);

f) the date of delivery of the sample or of the
specimens;

g) the date when the specimens were prepared (if
relevant) and the date of testing;

h) the number of specimens in the sample;
i) the dimensions of the specimens;

i) for the technological test —
the percentage change in performance as a
result of subjecting the specimens to
freeze/thaw cycles and the number of
cycles performed,;

or for the identification test —
the maximum number of cycles given by
the client, and the number of cycles before
deterioration occurred.

k) a statement on measurement uncertainty (where
appropriate);

I) all deviations from the standard and their
justification;

m) remarks.

The test report shall contain the signature(s) and role(s)
of the person(s) responsible for the testing and the date
of issue of the report. It shall also state that the report
shall not be partially reproduced without the written
consent of the test laboratory.



Dopatok A

(noBigkoBwuin)

[nsa neBHMX TUNIiB ekcnnyaTtadii moxe 0yTn OouinbHUM
BMKOPUCTaHHS iHLUUX LMKNiB BUNPOBYBaHHS, Hanpuknaga,
3aMOPOXyBaHHSA Y BOAi, 3aMOPOXYBaHHSA 0 BinbLu
HM3bKOI TemnepaTypu abo BUNpobyBaHHs 3pas3kis,
3aHYpPEHUX Y HEMOPUCTI KPEMHIEBI rpaHynu. Y umnx
BMNagKkax MOXHa AOTPMMYBATUCH HaUiOHamNbHMX
cTaHaapTiB, ane Ui BiAMIHHOCTI MOBUHHI ByTK YiTKO
3a3HayeHi y 3BiTi Npo BUNPOOYBaHHS.

Annex A
(informative)

For some specific uses it may be appropriate to use
different test cycles, for example freezing in water,
freezing to a lower temperature, or testing specimens
embedded in non—porous siliceous granules. In these
cases national standards may be followed, provided
these variations are clearly stated in the test report.

——

Mo3HauyeHHs

1 T=16,5roa.; Temnepatypa = +20 °C
2 T=5,5ro4.; Temnepatypa =0 °C

3 T=0,5roa.; Temnepatypa = -7 °C
4 T=8,5roa.; Temnepatypa = -12 °C
A Etan 1

B Etan 2

C Etan 3

D Etan 4

E Etan 5

F 30Ha BMCOKOI MOPUCTOCTI

G  30Ha HM3bKOi MOPUCTOCTI

D
<

T=6,5h; Temp. =+20 °C
T=55h; Temp.=0°C
T=0,5h; Temp.=-7°C
T=8,5h; Temp. =-12 °C
Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

High porosity stone

Low porosity stone

OTMOOT>wWwNEX

PucyHok A.1 — [liana3oH gonycTUMOi TemnepaTypy B LIEHTPi 3pa3kKa, Lo KOHTPOMIETLCS, Nig Yac LUKy
3aMOPOXXYBaHHA—PO3MOPOXXYBaHHA
Figure A.1 — Zone of permitted temperatures at the centre of the monitored specimen during a freezing and
thawing cycle



Odopatok HA

(noBigkoBuin)

AnbTepHaTUBHUWN peXUM BMNPOOyBaHHA 3pa3ka Ha MOPO3OCTINKICTb
HA.1 [JonoBHeHHs 3pobreHo BignoBigHO A0 KniMaTWYHMX yMOB YKpaiHu. HauioHanbHui ctaHgapT nepenbavae
BMNpOOYBaHHsS NPoAyKLii Ha MOPO3OCTINKICTb NPV TeMnepaTypi MOBITPA Y MOPO3UIbHiIl kamepi MiHycC (18+2) °c.

HA.2 3icTaBneHHst MiXKHapogHOro Ta HalioHanbLHOro cTaHaapTiB HaBedeHo B Tabnumui HA.1

Tabnmus HA.1

MMyHKT (NianyHKT) Moaudikauii

3aminntn: «Temnepatypa B LeHTpi 3pas3ka, o

7.2 Temnepatypa B LeHTpi 3paska, Lo KOHTPOMOETLCA» Ha « TemnepaTtypa noBiTPS Y MOPO3UIbHIN
KOHTPOSOETLCSA KaMepi BUMIpIOETbCA Y LIeHTpi iT 06’emy y 6eanocepeaHin
6rn3bKOCTI Bif 3paska, L0 KOHTPOIOETLCS»

3aMiHuTn: «< —8°C =2 —12°C» Ha «[NoyaTkom
3aMOPO>XXyBaHHsI BBaXalTb MOMEHT YCTaHOBMEHHS Y Kamepi
Temnepartypu MiHyc 16 °c. TemnepaTypa noBiTps Y Kamepi
nia Yac BUNpobyBaHHs MiHyc (1822) °C»

7.2 (eTan2) <-8°C=-12°C

lNosicHeHHs:

Bu3HayeHHs MOPO30CTIMKOCTi MPMPOOHOr0 KAMEHH0 NMOBUHHO NPOBOAUTUCS BiANOBIAHO 4O KNiMATUYHMX YMOB
Ykpainu. HauioHanbHui ctaHgapTt nepegbavae BunpobyBaHHSA NPOAYKLUii HA MOPO3OCTINKICTL NpW TemnepaTypi MiHyC
(18+2) °C.

[nsi BMNpobyBaHHA NpoaykKLii, npu3HaveHoi Anst ekcnopTy B 3oHi aii EN 12371, Bumoru 3rigHo 7.2 i 7.2 (eTan 2)
3anuwatroTbes 6e3 3MiH.




Kog YKHA 19.020; 91.100.15

Knio4yoBi cnoBa: npnpoaHui kamiHb, MeToan BUNPOOYBaHHsi, MOPO3OCTIMKICTb, AMHAMIYHWUIA MOAY b MPY>KHOCTI,
Maca 3paska.



