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1 Scope

This European Standard specifies a method for determining the compressive strength of masonry.
Guidance is given on the preparation of the specimens, the conditioning required before testing, the
testing machine, the method of test, the method of calculation and the contents of the test report.

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 latest edition of the publication referred to applies.

prEN 772-1 Methods of test for masonry units - Part 1: Determination of compressive
strength
prEN 772-10 Methods of test for masonry units - Part 10: Determination of moisture content

of calcium silicate and autoclaved aerated concrete masonry units
prEN 998-2 Specification for mortar for masonry - Part 2: Masonry mortar

prEN 1015-3 Methods of test for mortar for masonry - Part 3: Determination of consistence
of fresh mortar (by flow table)

ptEN 1015-7 Methods of test for mortar for masonry - Part 7: Determination of air content of
fresh mortar
prEN 1015-11 Methods of test for mortar for masonry - Part 11: Determination of flexural and

compressive strength of hardened mortar
3 Principle

The compressive strength of masonry perpendicular to the bed joints is derived from the strength of
small masonry specimens, tested to destruction. The materials, construction and bonding pattern should
correspond to those used in practice

The specimens are loaded uniformly in compression. The maximum load (F..) achieved is recorded.
The characteristic compressive strength of the masonry is derived from the strengths of the individual
specimens.

If the units, or the mortar, do not achieve the exact strengths specified, then it is permissible to adjust the
measured values in accordance with Annex A within the specified range. Any such adjustment should
be clearly indicated in the test report.
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4 Definitions and symbols

4.1 Definitions
For the purpose of this standard the following definitions apply:

4.1.1 masonry: An assemblage of masonry units laid in a specified bonding pattern and jointed together
with mortar

4.1.2 compressive strength of masonry: The strength of masonry in compression without the effects of
loading restraint, slenderness or eccentricity of loading
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4.2 Symbols

A; is the loaded cross-section of an individual masonry specimen, (mm?)

E is the mean modulus of elasticity, (N/mmz)

E; is the modulus of elasticity of an individual masonry specimen, (N/mm2 )

Fi ma is the maximum load reached on an individual masonry specimen, (N)

f is the mean compressive strength of the masonry, (N/mm?”)

f is the compressive strength of an individual masonry specimen, (N/mm°)

£ min is the smallest compressive strength of an individual masonry specimen, (N/mmz)

f is the adjusted individual masonry compressive strength, (N/mm®)

S min is the smallest adjusted compressive strength of an individual masonry specimen,
(N/mm’)

f is the characteristic compressive strength of the masonry, (N/mm?)

o is the mean compressive strength of masonry units at the time of the masonry test,
(N/mm?°)

Soa is the specified mean compressive strength of the masonry units, (N/mm®)

fa is the mean adjusted compressive strength of the masonry, (N/mm®)

o is the mean compressive strength of the mortar at time of the masonry test, (N/mmz)

fnd is the specified mean compressive strength of the mortar, (N/mm?®)

h is the height of the specimen, (mm)

h, is the height of the masonry unit, (mm)

[ is the length of the specimen, (mm)
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1, is the length of the masonry unit, (mm)
L is the thickness of the specimen, (mm)
t, is the width of the masonry unit, (mm)
& is the mean strain in an individual masonry specimen at one third of the maximum

strength achieved.

5 Material
5.1 Masonry units
5.1.1 Sampling

All of the masonry units for individual tests and for making the masonry specimens shall be taken from
the same consignment.

5.1.2 Conditioning of the units

The conditioning of masonry units shall be as specified:

Record the method of conditioning the units prior to laying. Record the age of non autoclaved concrete
units at the time of testing the masonry specimens. Measure the moisture content by mass of
autoclaved aerated concrete and calcium silicate masonry units in accordance with prEN772-10.

5.1.3 Testing

Determine the compressive strength of a sample of masonry units, using the method given in
prEN 772-1.

NOTE: Where the strength of the masonry units will change with time, the compressive
strength test should be carried out on the same day as the masonry test.

5.2 Mortar

The mortar, its mixing procedure and its flow value shall conform with the requirements of
prEN 998-2, unless otherwise specified, and these shall be reported in the test report.

Take samples of mortar from the mason's board to make mortar specimens and determine the flow value
of fresh mortar in accordance with prEN 1015-3, the air-content of the fresh mortar in accordance with
prEN 1015-7 and the compressive strength of mortar in accordance with prEN 1015-11 at the time of
testing the masonry specimens
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A testing machine that will apply load to a specimen such that displacements are uniform across the
loaded surfaces. If the platens of the testing machine are shorter than the specimen to be tested, loading

6 Apparatus

GJ beams having a length greater than the length of the specimen and a depth greater than or equal to the

length beyond the edge of the platens shall be used. The testing machine shall be fitted with a self-
locking ball-seating.

Table 1: Requirements for testing machines

Maximum permissible
repeatability of forces as
percentage of indicated force | of indicated force

Maximum permissible mean
error of forces as percentage

Maximum permissible error
of zero force as percentage of
maximum force of range
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% % %
20 +2,0 +04
7 Preparation of specimens
7.1 Masonry specimens
Use at least three specimens having the sizes given in table 2 and figure 1
Table 2: Small specimen sizes for testing the compressive
strength of masonry
Face size of unit Masonry specimen size
Length Height Thickness
l, (mm) h, (mm) [ hy L
<150 > 5h, 23 t, and < 15¢,
<300 >(2x1) and >/,
2t,
> 150 >3h,
<150 > 5h,
> 150 2 3h,

If the expected height of the specimen in accordance with table 2 is greater then 1000 mm, it is
allowable to reduce the dimensions of the specimen (except for those made with units having
perforations perpendicular to the direction of loading) by cutting the units used to make the bottom and
the top courses provided that:

a) [, 2400 mm and [, >,




CuUrHanbHbIN 3K3eMNNAP

EN 1052-1:1998

b) The specimens include at least one head joint in the central course centraily placed
c) The height of the cut portions of the units in the top and bottom courses is not less than the
thickness of the specimen (z,)
d) The original faces of the units shall be used for mortar joints.
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Figure 1: Masonry specimen
7.2 Construction and curing of the specimens

Build the specimens on a flat horizontal surface. Take appropriate steps to prevent the test specimens
from drying out during the first three days after construction e.g. by covering them with polyethylene
sheets, after which time leave them uncovered in a laboratory environment.

Ensure that the load distribution faces of the specimens are flat and parallel to one another and at right
angles to the main axis of the specimen. This may be achieved for example by using steel plates, at the
top and the bottom of the specimen, which have been milled flat on the machine side together, if
necessary, with a thin compensating layer of a suitable material e.g. gypsum plaster or an appropriate
mortar. If each plate is not applied at the same time as the specimen is built, e.g. when the specimen is
put into the testing machine, the mortar used for this purpose shall achieve at least the same strength as
the mortar in the masonry at the time the masonry is tested.

Test the specimens at an age at which the mortar compressive strength falls within the range of values
given in column 3 of table 3. Determine the compressive strength of the mortar in accordance with
prEN 1015-11 at the age at which the specimens are tested.
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Alternatively if the masonry specimens are to be tested at a set time, e.g. 28 d, the strength of the mortar
shall be determined at that age of testing.

Table 3: Permissible ranges of mortar strength within which masonry may be tested

Mortar class Specified compressive Mean compressive strength at time of testing
strength (f,.)) ()
N/mm’ N/mm’
M1 1,0 1,0<f, <25
M2,5 25 25<fn<5,0
MS 5,0 50<f. <175
M7,5 7,5 7,5 <f.< 10,0
Mi10 10,0 10,0<f, <125
M12,5 12,5 12,5<f. <150
MI5 15,0 15,0 <f,, < 20,0
M20 20,0 20,0 <f£,,<30,0
M30 30,0 30,0 <f.,<40,0

8 Procedure
8.1 Placing the specimens in the testing machine

Place the specimen centrally in the testing machine. Ensure that both the top and bottom of the specimen
are in full contact with the testing machine, if necessary using a thin compensating layer.

8.2 Loading

Apply the load uniformly to the top and bottom of the specimen. Increase the load steadily so that failure
is reached after 15 min to 30 min from the commencement of loading.

Note: The loading rate required in order that failure occurs in the recommended time depends
on the strength of the masonry concerned. The time taken to fail the first specimen tested will be
a guide as to the required rate. As a guide, rates will vary from about 0,15 N/(mm’.min) for low
strength units to 1,25 N/(mm”.min) for high strength units.

If the modulus of elasticity is to be determined, proceed as follows: the masonry specimens shall be
fitted with measuring devices as shown in figure 1 in order to measure the change in height. Apply the
compressive force in at least 3 equal steps until half the probable maximum force is attained. After each
step, the compressive force shall be kept constant for 2 min + 1 min in order to determine the changes in
height. After completion of the measurements of the last step, increase the compressive force at a
constant rate until failure. If measuring devices are available that can measure the displacement whilst
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applying the force continuously, select the constant loading or displacement rate so that the maximum
force is attained after 15 min to 30 min.

8.3 Measurements
Record the following:
- the dimensions of the loaded cross-section of the specimen with an accuracy of + 1 mm
- the maximum load F; .. in Newtons to the nearest 1 kN
- the load at which visible cracks occur
- the length of time from the start of loading until the maximum load is achieved
If the modulus of elasticity is to be determined, displacement measurements with an accuracy on the
strains of + 25 . 10° shall be taken at the four measuring points shown in figure 1 up to about 50 per
cent of the maximum load.
9 Calculations
9.1 Expression of strength results

Calculate the compressive strength of each masonry specimen to the nearest 0,1 N/mm’, using the
following formula:

f, = %‘“ﬁ N/mm’ (1)

9.2 Expression of modulus of elasticity results

Calculate the modulus of elasticity E; as a secant modulus from the mean of the strains of all four
measuring positions occurring at a stress equal to one third of the maximum stress achieved

E, = _ Fim N/mm’ (2

3X€i><Ai
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10 Evaluation of results

10.1 Mean compressive strength

Calculate the mean compressive strength (f) of the masonry specimens to the nearest 0,1 N/mm’. Where
the compressive strength of the masonry units and of the mortar at the time of testing deviate from the
specified values the test results shall be converted in accordance with Annex A.

10.2 Characteristic compressive strength

Calculate the characteristic compressive strength of masonry, to the nearest 0,1 N/mmz, from a) or b),
whichever is the greater:

a) fk = f/l’z or fk = fi,min N/mm2 (3)

whichever is the smaller;

or using adjusted values as calculated from Annex A

fe=1a /1’2 or fi = fitmin N/mm’ . (4)

whichever is the smaller.

b) When there are five specimens or more calculate the 5% fractile value based on a
confidence level of 95%.

10.3 Mean modulus of elasticity
When required, calculate the mean modulus of elasticity E to the nearest 100 N/mm®.
11 Test report
The test report shall contain the following information:
a) the number, title and date of issue of this European Standard;
b) name of the testing laboratory;
¢) number of specimens;
d) date of building the specimens;
e) curing conditions (time, temperature, humidity);
f) date of testing the specimens;

g) description of the specimens, including dimensions, number of courses, loaded cross-
sectional area, bonding pattern of the specimen in the testing machine;
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h) description of the masonry units and the mortar (to include also details of the mortar mixing
procedure, flow value, air content and compressive strength), preferably consisting of the
appropriate test reports, or of extracts taken from these reports;

1) age of non autoclaved concrete units at the time of testing the masonry;

j) moisture content by mass of autoclaved aerated concrete and calcium silicate units or, for
other types of unit, the method of conditioning prior to the time of laying;

k) maximum loads reached by the test specimens;
1) the length of time from the start of loading until the maximum load is achieved

m) mean compressive strength of the masonry units in N/mm?’ to the nearest 0,1 N/mm’ and the
coefficient of variation;

n) mean compressive strength of the mortar in N/mm? to the nearest 0,1 N/mm® and the
coefficient of variation, at the time of testing the masonry;

o) individual values of the compressive strength of the masonry specimens in N/mm’ to the
nearest 0,1 N/mm’;

p) mean and characteristic compressive strength of the masonry in N/mm’ to the nearest
0,1 N/mm’;

q) statistical treatment of the results where relevant
r) adjusted values of mean and characteristic strength of masonry (if appropriate)
s) stress in N/mm? at which the first visible crack occurred;

t) mean and individual values for the modulus of elasticity in N/mm’ (where specified) to the
nearest 100 N/mm?;

u) remarks, if any.

11998
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Annex A (normative)
Adjustment of mean compressive strength

If the compressive strength of the masonry units, and/or the mortar, at the time of masonry testing
deviate from the specified strengths of the masonry units (f,;) or mortar (f,s), then the masonry
compressive strength determined from the testing shall be converted to the equivalent masonry strength
relevant to the specified unit and mortar strengths using the following equation:

025
f md

fbd 0,65
—) (—)
7. Uy

fa = fix !
Calculate f, as the mean of the individual values f,.
Conversion of compressive strength values for units shall only be carried out when the tested mean

strength of the units is within £ 25 % of the specified strength and the mortar strength falls within the
range given in table 3 and the mortar is of the General Purpose type.

10
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Mpunoxexnue A.A
(cnpaBo4HoE)

MepeBoa esponenckoro craHgapta EN 1052-1:1998 Ha pycckui A3bIK

1 O6nacTtb npumeHeHus

Hactoswun ctaHgapT yctaHaBnvMBaeT METOA onpedeneHns NnpoYHOCTM Mpu Cxa-
TMM KaMeHHoW knagku. B ctaHpapte copgepkatcs pykOBOACTBa MO M3rOTOBMIEHUIO UC-
NbiTbiIBAEMbIX 00pa3LOoB, MO MX HEOOXOAMMOMY KOHAMLMOHMPOBaAHMUIO Neped uchnbiTa-
HMeM, No ucnblTaTenbHOMY 060pyAOBaHMIO, MO METOAY UCMbITaHUS, N0 MeToAuKe pac-

4yeTa M no coaepxaHmto rnpoToKkosia NcnbITaHUN.

2 HopmaTtuBHbI€ CCbINKU

Hactoawmn ctangapT COaepXuT OaTUpOBaHHbleE U HeOaTUPOBAHHbIE CCbIKA Ha
cTaHOdapTbl, NMOMNOXEHUA OPYrux OOKYMEHTOB. HopmaTuBHbIE CCbINKW, MepedncrieHHble
HWXe, NpMBeaeHbl B COOTBETCTBYHOLLMX MecTax B TekcTe. [ns AaTMpoBaHHbLIX CCbINTOK
nocneaywLwme Mx U3MEHEHUS WM NepecMoTp MPUMEHSIOT B HacTosWeM cTaHgapTte
TONBKO MPU BHECEHUN B HETO M3MEHEHUIN unn nepecmoTpe. [Ona HegaTMpoBaHHbLIX CCbINIOK
NPUMEHSIOT UX NnocregHne u3gaHus (BKNovas NSMeHeHns ).

prEN 772-1 MeToabl ucnbiTaHna ctpouTenibHbIX 6riokoB. Yacte 1. OnpegeneHve
MPOYHOCTU NPU CXaTUK

prEN 772-10 MeToabl ucnbiTaHna cTtpouTenbHbix 6nokos. Yactb 10. Onpegene-
HWe BnarocodepXXaHnsa cunumkaTHbix 6MO0KOB M BIOKOB M3 aBTOKABHOrO syencrtoro be-
TOHa

prEN 998-2 TpeboBaHusa K pacTBopy Af9 KameHHoW knagku. Yactb 2. PactBop
Knago4vHbI

prEN 1015-3 MeToab! ucnblTaHua pacTBopa Ans KameHHon knagku. Yacte 3. On-
pefeneHne KOHCUCTEHLMU CBEXen pacTBOPHOW cMecu (Mo ocagke KoHyca)

prEN 1015-7 MeToapbl ucnbiTaHns pacteopa Ansa kameHHown knagku. Yacte 7. On-
pefeneHne cogepxaHna Bo3gyxa B CBeXen pacTBOPHOW CMecu

prEN 1015-11 MeTtogbl ucnblTaHNA pacTBopa A KameHHon knagku. Yactb 11.
OnpegeneHve NPOYHOCTU Ha pacTsXKeHue npu u3rnbe n NPOYHOCTM NMpU CKaTum TBEp-

[l0ro pacTeopa

3 CywHocTb MeToaa ucnbiTaHusi

11
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rlpO'-IHOCTb npn cxatmm KaMEHHOW Knaaku nepneHauKynAapHoO ropm3oHTalribHbIM

wBam ornpenendroT no npo4YHOCTU HeBONbLNX UCMNbITbIBAEMbIX O6pa3Ll,OB Knagku, Ha-

rpy’kaembix 0o paspyluieHuns. MaTepuarnbl, CTPYKTypa U PUCYHOK NEPEBSA3KN KaMEHHOM

Knagky OormKHbl COOTBETCTBOBATb o6pa3u,aM, MCnoJyib3yeMblM Ha MNMpakTuke.

NcnbiTbiBaeMble obpasubl NMogBepratoT paBHOMEPHOMY cxaTuto. MakcumarbHyo

Harpy3ky (Fuax) permcTpupytot. HopmaTuUBHYO MPOYHOCTb MPU CKaTUM KaMEHHOW Knag-

K1 onpenenaroT no npovYHOCTU OTAENbHbIX UCTMbITbIBAEMbIX O6pa3LI,OB Knagku.

Ecnn ucnbitbiBaemble 06pasubl inbo ob6pasubl CTPOUTENBHONO pacTBopa He [0C-

TUratT 3a4aHHOW BESNTNYUHBI NPOYHOCTU, OO0NyCKaeTCA KOPPEKTUPOBKaA U3MepAeMblX

BeJIM4YNH B COOTBETCTBUUN C |_|pI/IJ'IO)KeHI/18M AB npegenax 3agaHHoOro ananas3oHa. 3710

YKa3bIBaOT B MPOTOKOJI€ UCMbITAHUA.

4 TepMMHbI, onpeaeneHnsa n CMMBOIbI

4.1 TepMuHbI 1 onpegeneHus

B HacTosileM cTaHgapTe NPUMEHSIIOT TEPMUHbI CO CreaylowmMy onpeaeneHus-

MW.

4.1.1 kameHHasa knapgka (masonry): CTpoeHue 13 CTpouTenbHbIX 6rokoB, yro-

XXEHHbIX B onpeneneHHoM rnopdaake n cBA3aHHbIX apyr ¢ Apyrom pactsopom

4.1.2 NnpoOYHOCTb NPMU CXKaTUM KaMeHHOW Knaaku (compressive strength of ma-

sonry): ConpoTMBRNEHNE KaMEHHOWN Knaaku cxaTuio 6e3 acppekToB orpaHMyYeHus Ha-

rpy3Kku, TMBKOCTU 1 SKCLEHTPUCUTETA Harpy3Kku.

4.2 CumBonbl

A
E
Ei

Fi,max

~

[Mnowaab nonepeyHoro ceyeHnsa oTAENbHOro MUCMbiTbiIBAEMOro obpasua
KNaaKu, B KBaApaTHLIX MUIMMETPax (MM?)

CpegHee 3Ha4yeHne Moaynsa ynpyroctu, B HeloTOHax Ha KBagpaTHbIv
munnumeTp (H/mm?)

3HayeHne moaynsa ynpyroctu OTAEeNbHOro McnbiTbiBAEMOro obpasua
knaakw, B HbloToHax Ha KBagpaTHbI Munnumetp (H/mm?)
MakcumanbHas Harpyska, HaHOCMMasi Ha MCMbiTbiBaeMbli obpasel, B
HbroToHax

CpenHee 3Ha4yeHne NPoOYHOCTU NpU CxKaTuu, B HblOTOHax Ha KBagpaTHbIN
munnumeTp (H/mm?)

3HayeHne NPOYHOCTU NPU CXXaTUM OTAENbHOro UcCnbITbiBaeMoro obpasua
knaakw, B HeloToHax Ha kBagpaTHbIi Munnumetp (H/mm?)

MwuHMManbLHOe 3Ha4YeHne MPOYHOCTM MpU CXKaTUM OTAENbHOrO UCMbITbI-
BaeMoro obpasua knagku, B HblOTOHax Ha KBagpaTHbIi MUMMMETP
(H/Mm?)

CKOpPPEKTUPOBAHHOE 3HAYEHME MPOYHOCTM MPU CXKaTUM OTAENBbHOrO UC-
I'IbITbIBZaeMOFO obpasua knagku, B HetoTOHax Ha KBagpaTHbIN MUNAUMETP
(H/mm%)

12
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fiamn  MWHMManNbHOE CKOPPEKTMPOBAHHOE 3HA4YeHWe NPOYHOCTU MPU CXaTuu
OTAEenNbHOro McnbITbiBaeMoro obpasua knagkv, B HetoToHax Ha kBagpar-
HbIi MunnumeTp (Himm?)

fx HopmaTuBHas NpoYHOCTb NpU CxXaTum Knagku, B HetoTOHax Ha kBagparT-
HbI MunnumeTp (Himm?)
fy CpeaHee 3Ha4yeHne NPOYHOCTU MPU CXKaTUK UCNbITbIBAEMbIX 0O6pa3LOoB B

Xo4e UCMbITaHMS KaMeHHOW Knagku, B HbloTOHax Ha KBagpaTHbIM MWUII-
numeTp (H/mm?)

fod 3apaHHOe cpefHee 3HaYeHne NPOYHOCTU MpU CxaTum 0bpasLoB Knagku,
B HbloToHax Ha kBaapaTHbIi MunnumeTp (H/mMm?)

fq CpeaHee CKOppeKTUPOBAHHOE 3HAYeHME MPOYHOCTU MPU CKATUN KNaaKu,
B HbloToHax Ha kBaapaTHbIii MunnumeTp (H/mMm?)

fm CpegHee 3HavyeHMe MPOYHOCTU MPU CKaTUM CTPOUTENBHOrO pacTBopa B

X04e WCMbITaHUSA KaMeHHOW Knaakun, B HbloTOHax Ha KBagpaTHbIM MU-
numeTp (H/mm?)

fmd 3afjaHHoe cpefHee 3HayeHue MNPOYHOCTU NPWU CXaTuM CTPOUTENBHOro
pacTBopa, B HbloTOHax Ha kBagpaTHbI munnumeTp (H/mm?)

hs BbicoTa ucneiTeiBaemoro obpasua, B MunnmmeTpax (Mm)

hy BbicoTa cTpouTtenbHoro 6noka, B MunnimmeTpax (Mm)

ls AnuHa ncneiTeiBaemoro obpasua, B MunnmmeTpax (Mm)

ly [nuHa cTtpouTtenbHoro 6noka, B MunnmMmeTpax (Mm)

ts TonwwmHa ncneiTelBaemoro obpasua, B MunnmmeTpax (Mm)

tu LLinpuHa anemeHTa KaMeHHOM Knagku, B MuUnnmMeTpax (Mm)

£ CpegHas pedopmaumnsa oTaernbHbIX UCMbITbIBAEMbIX 006pasuoB Knagku

npu JocTmxkeHnn 1/3 MakcumaribHOro 3Ha4eHUst NPOYHOCTH.

5 MaTepuansl

5.1 CtpouTtenbHblie 6510KH

5.1.1 OT60p Npo6

CtpouTtenbHble 6NM0KN ANa OTAENbHbIX UCNbITAHUA U ONS U3rOTOBMEHUS UCTbITYe-
MbIX 06pa3LoB Krnagkn oTbupatoT n3 ogHoun npodobi.

5.1.2 KoHaMunoHupoBaHMe CTpouTerbHbIX ONOKOB

KoHAMUMOHMPOBaHNE CTPOUTENBHBLIX GITOKOB NPOBOAAT, KakK YCTAHOBIEHO.
YKasbiBaloT MeTo, KOHANLIMOHNPOBAHNSA CTPOUTENBHBLIX ONOKOB Nepe/ 3a4enkol B

Knagky. YkasblBaloT BO3pacT HeaBTOKNaBHbIX 6ETOHHbIX 65TOKOB HA MOMEHT UCMNbITaHUSA
obpasuoB knagku. B cootBetctBum ¢ prEN 772-10 onpegensaioT BnarocogepXaHue no
Macce CTPOUTENbHbIX 6NTOKOB 13 A4ENCTOro 6eToHa 1 CUnNMKaTHbIX GIIOKOB.

5.1.3 UcnbiTaHue

MpoYHOCTb NpU CXaTun BbIDOPKM CTPOUTENBHBIX GNTOKOB ONpeaensitoT B COOTBET-
CTBUM C METOLOM, YCTaHOBMEHHbIM B EN 772-1.

MPAMEYAHUE - Mpn nameHeHnn NpoYHOCTM CTPOUTESbHBIX GITOKOB CO BPEMEHEM, MPOY-

HOCTb Mpwn cXXaTnn onpenenatnT Ha MOMEHT UCNblITaHNA o6pa3u08 Knagku.

13
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5.2 PacTtBOp

Ecnn He ycTaHOBNEHO MHOro, pacTBop, MeTo CMEeLIMBaHUS U pacTekaemMocCTb
pacTBopa [AOSIKHbl COOTBETCTBOBaTL TpeboBaHmsam prEN 998-2. 3710 ykasbiBaloT B nNpo-
TOKOSE UCMbITaHKS.

[na n3rotoBneHus MCNbITbiIBAEMbIX 00pa3uoB U3 pacTBopa OTOMpalT nokasa-
TenbHble 0bpasubl. PacTtekaemMoCTb CBeEXen pacTBOPHOM CMecKu onpenensatT B COOT-
BetctBun ¢ prEN 1015-3, cogepxaHue Bosgyxa — B cooTtBeTcTBuM C¢ prEN 1015-7,
NPOYHOCTb Npu cxaTtum - B cootBeTcTBMM C prEN 1015-11 Ha MOMEHT mcnbITaHna 006-

pasLOoB KNaaku.

6 UcnbiTaTenbHoe obopyaoBaHue

NcnblTaTenbHy0 YCTaHOBKY NPUMEHSAIOT AN NPUNOXKEHUA Harpys3kM Ha UCMbITbI-
BaembI obpasey, Takum obpasom, 4Tobbl gedopmauuns Obina paBHOMEPHOW MO BCEWN
noBepxHOCTU. Ecnun cTonbl ucnbitatensHoro o6opygoBaHNA KOpOYe UCMbITbIBAEMOro
obpasua, ncnonb3yT ONOPHYH Banky ¢ ASIMHOW, NpeBbilatrowen AfvHy UCbITbiBae-
Moro obpasua, u BbICOTOW, NPEBbILIAOWEN N PaBHOW ANvHe cTonoB. McnbiTatens-
HYIO YCTAHOBKY OCHAaLLalT camMobBIoKMpYHOLLENCS ONOPHOW MOBEPXHOCTLIO.

Ta6bnuua 1 — TpeboBaHMA K UCNbITaTeNIbHbIM YCTaHOBKaM

MakcnmansHo agonyctnMmas
NOBTOPAEMOCTb BO34ENCTBUSA
%

MakcnmansHo gonyctmmoe
OTHOCUTENbHOE OTKIIOHEHWE
nokasaHun
%

MakcmnmansHo gonyctmmoe
OTHOCUTENbHOE OTKINOHEHME
OT HyfeBOW OTMETKMU
%

2,0

+2,0

+0,4

7 U3roTtoBneHune ucnbiTbiBaeMbIX 06pa3L|.OB

7.1 U3roToBneHue ucnbiTbiBaeMbiX 00pa3uUoB Knagku

[na ncnblTaHns M3rotTaBnMBalOT HE MEHee TPEX UCMbITbiIBA€MbIX O6pa3LI,OB C pas-

Mepamu, ykaszaHHbIMKU B Tabnuue 2 n Ha pucyHke 1.

Ta6bnuua 2 — Pasmepbl o6pa3uoB ANA UCNbITAHUA NPOYHOCTU KaMEeHHOM KIaaKku npum

cXKatum
Pa3smepbl cTpou- Pasmepbl ucnbiTbiIBAEMOro 06pasua KaMEHHOW KIaaKu
TenbHoro 6noka
Iy hy OnuHa BbicoTa TonuwmHa
MM MM I hs ts
<300 | <150 >(2xl,) > 5h, >3t u <15t u >,

> 150 3h, >t,
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>300] <150 >(15x1,) | =5h
> 150 >3h

Ecnu BbicOTa ucnbiTbiBAEMOro obpasua B COOTBETCTBUM C Tabnuuen 2 npesbllla-
eT 1000 MunnMmeTpoB, AOMNYCKAETCA YMEHbLUATb pa3mep UCnbiTbiBaemoro obpasua (3a
NCKMoYeHnem obpasuoB, MMEKLWMM B COCTaBE 3IEMEHTbI C NepdopaLMOHHbIMU OT-
BEPCTUAMUN NepneHaNKYNsSpHO HanpaBrieHUIO HaNOXEHUa Harpysku) mnyTemM ycedeHus
3N1EMEHTOB, UCMONb3yeMbIX ANS OPMUPOBAHUSA HUXKHETO U BEPXHEro CIosi Knagku npu
yCnoBMWW, YTO:

a) |, >400mm u | =1,

6) ucnbiTbiBaeMble 06pa3ubl cogepXaT XoTa Obl 04MH BEPTUKANbHbIV LIOB KNaaky,
pacronoXeHHbIN B LEHTPe OCHOBHOW YacTu

B) BbiCOTa BbIPE3aHHON YaCTW 3NIEMEHTOB HMXKHEro M BEPXHEro Crosi Knagkm He
MeHbLLUEe TOMWMHbI UCnbITbiBaemoro obpasua (fs)

I UCXOOHblE MOBEPXHOCTU 3NIEMEHTOB MCMNOSb3YIOT Af1S1 LWWBOB C 3arnofiHEHUEM

CTPOUTENBHBLIM PACTBOPOM.

1./2

hS
hy/3
\\\_

1 ‘°°¢

.!5 » g 's -
| Key : l 1 Displacement measurements ]
Figure 1: Masonry specimen

11 - pasamep cmeLleHus

PucyHok 1 - UcnbiTbiBaeMbIn 06pa3seL; KaMeHHOM Knagku
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7.2 N3roToBrneHue U BblaepXMBaHMe MUCNbITbIBaeMbix obpasuoB

NcnbiTbiBaemble 06pasubl MOMELaroT Ha MOCKY roOpU30OHTasnbHYH NOBEPXHOCTb.
[na npegoTBpalleHnsi BbICbIXaHUS UCMbITbIBAEMbIX O0OpasLOB B TeYyeHue Tpex OHen
nocne U3roToBneHns npeanpvHMMaloT COOTBETCTBYIOLLUME MEPbI, HAanNpumep, YKpbIBatoT
o6pasLbl NONNITUIIEHOBOW MIIEHKOM, NOCME Yero OCTaBMST packpbiTbiMi B nabopa-
TOPHbIX YCITOBUSIX.

[MpoBepsAT, YTO NOBEPXHOCTU pacnpedeneHnsa Harpysku UcnbiTbiBAeMbIX 0bpas-
LOB MIIOCKME, N pacnofioXeHbl napannenbHO Apyr Apyry nog npsiMbiM YriioM K OCHOB-
HOW OCMK MCMbITbiIBAEMOro obpasua. JTOro AOCTUratT, Hanpumep, nNpu NOMoLM UC-
NONb30BaHNA B BEPXHEM U HUXKHEM CIOSIX UCMbITbIBAEMOro obpasua ToNCTONIMCTOBOM
cTtanu, npu HeobxoAMMOCTU OT(Ppe3epoBaHHOM TOHKUM YpaBHWBAIOLLMM COEM COOT-
BETCTBYIOLLIErO0 MaTepuarna, Hanpumep, rmncoBOro LITyKaTypHOro pacTtBopa Wnun cooT-
BETCTBYIOLLIEr0 CTPOUTENBHOrO pacteopa. Ecnu nuctoBon maTtepuan He MUCMonb3yoT
cpasy nocre n3roToBreHnst UCnbiTbiBaeMoro obpasua, Hanpumep, nNpu NnomeLleHnn ob-
pasua B ucnbiTatenbHoe obopyaoBaHWe, NPUMEHSIEMbIA AN OAHHOM Lenn pacTeop
AO0BOAAT A0 MPOYHOCTU pacTBopa Knagkv B MOMEHT UCMbITaHMS KNnagku.

O6pasubl UCNbITLIBAOT B MOMEHT AOCTMXKEHUS PAacTBOPOM BEMUYUHbI NPOYHOCTU
npu cxaTum, HaxoOswenca B npegenax 3HadYeHun, NpuBEAEHHbIX B cTonbue 3 tabnu-
ubl 3. Mpo4YHOCTL NpU CcxaTum pacTeopa onpeaenstoT B cooteeTcTBum ¢ prEN 1015-11
B 3TO Xe BpeMs.

B cnyyae HeobxogmMmocTu ncnblTaHna 06pasLoB Knagku B onpeaeneHHoe Bpems,
Hanp. Yepes 28 cyToK, NPOYHOCTb pacTBopa OnpeaenstoT B MOMEHT UCMbITAHNUS.

Ta6bnuua 3 - D,OI'IyCTVIMI:Ie npepenbl NPO4YHOCTU pacTBoOpa AnA npoBeneHUA uUcnbli-

TaHusa

Knacc 3apgaHHoe 3HayeHne npoyvHocTM | CpepgHee 3HayYeHWe NPOYHOCTU MPU CxXaTum

pacteBopa | npu ckatmn (f,q) , B HbloTOHax Ha | B MOMeHT ucnbitTanus (fy,), B HbloTOHax Ha
kBagpaTHbI munnumeTp (H/mm?) kBagpaTHbIi MunnumeTtp (H/mw?)

M1 1,0 L0<f, <25

M2,5 2,5 25<f, <50

M5 5,0 50<f, <75

M7.,5 7,5 7,5< f,<10,0

M10 10,0 10,0< f, <125

M12,5 12,5 125<f <150

M15 15,0 15,0< f,, <20,0

M20 20,0 20,0< f, <30,0

M30 30,0 30,0< f,, <40,0
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8 NpoBeaeHue ncnbiTaHUA

8.1 NomelyeHne ucnbiTbiBaeMbIX 0Opa3LoB B UCNbITAaTeNIbHYH YCTaHOBKY

NcnbiTbiBaembin 0bpasel nomewaroT B LEHTP MUChbiTaTenbHOW ycTaHoBKU. [po-
BEPAIOT COMNPUKOCHOBEHME BEPXHETO U HMXKHErO CIIOEB UCMbITbIBAEMOro obpasua c uc-
NblTaTeNbHOW YCTAHOBKOW, NPU HEOOGXOANMMOCTM WMCNONb3YIOT TOHKUA YpaBHUBAIOLLMIA

cron.

8.2 MNpunoxeHue Harpy3ku
PaBHOMepHO pacnpefensarT Harpy3ky Mo OCHOBaHUKO U MOBEPXHOCTU MUCMbITbI-
Baemoro obpasua. [locteneHHO yBennumMBaoT Harpy3Ky, 4Tobbl 4OCTUYL paspyLleHns B

npegenax ot 15 Ao 30 MUHYT OT Hayana HanoXeHust Harpy3ku.

NMPUMEYAHWE - YpoBeHb Harpysku, Tpebyembln gns paspylleHns obpasua B peKoMeH-
ayemoe BpeMs, 3aBUCUT OT NMPOYHOCTU MCMOSIb3yEMOWN KaMeHHOW knagku. Bpems paspy-
LLEHNSA NepPBOro UcCnbITbiIBAEMOro obpasua Mcnonb3yT B Ka4ecTBe opueHTmpa Tpebyemo-

O YPOBHSI Harpy3ku. 3HaueHWst ypoBHeil U3MeHsitoTcs B npedenax oT 0,15 H/(MM*MuH)

AN CTPOUTENbHbLIX BMOKOB HWU3KOW MPOYHOCTM A0 1,25 H/(MM*MUH) NS CTPOUTENbHbIX

©MOKOB BbICOKOW MPOYHOCTMW.

Mogaynb ynpyroctu onpeaensoT cnegyowmmMm obpa3om: UcnbiTbiBaemMble 06pasLubl
Knagku ocHawaT U3MepuTesibHbIMU YCTPONCTBAMU OS5 U3MEPEHNS U3MEHEHNS BbICO-
Tbl B COOTBETCTBUM C PUCYHKOM 1. Cuny cxxaTus NpUMEHSIOT HE MEHEE YeM B TpU paBs-
Hble 3Tana 4O OOCTWXKEHUS NOMOBUHbI BO3MOXHOIO MakCcuMarnbHOro 3HadeHus. locne
KaXgQoro atana Ha nNpoTsKeHUU 2 MUH. = 1 MUH. cuny cxaTusa NoaaepXXmBatoT NoCTOSH-
HOW OnA onpefeneHuss U3MeHeHUn BbICOTbl. 10 OKOHYaHWW nocnefHero atana cuny
CKaTnA yBENUYMBAKOT Ha NMOCTOAHHYIO BEMUYNHY OO0 paspylieHuns. Npu Hanuyumm name-
pUTENbHbLIX YCTPOWCTB, (PUKCUpyowmnx gedopmaumio B rnpouecce npUMeHeHUs1 Cunbl,
yCTaHaBMMBaOT MOCTOSAHHLIN YPOBEHb HArpy3ku Ansa nosiy4eHus MakcMmarbHOW CUIbl B

npeaenax ot 15 go 30 MuH.

8.3 UamepeHus

Pernctpupyort:

- pasMepbl MOMEPEYHOro CeYEeHUsi MUCMNbITbIBAEMbIX 0OPasLOB C MPUITOXKEHHOWN
Harpy3kon ¢ TOYHOCTbIO 40 £ 1 MM;

- MakcumarnbHas Harpyska F; max B HblOTOHax ¢ TOMHOCTbIO A0 1kH;

- Tpy3, NpU KOTOPOM MPOUCXOAUT BUANMOE pa3pyLUEHUE;
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- BpeMdA OT Hayana HarnoXeHusi Harpys3kum OO0 OOCTUKEHUS MaKCMMalibHOW Ha-
rpy3Ku.

[na onpeneneHns Moayns ynpyroctm CHUMaroT NOKas3aHUs CMELLEHUST B YeTbIpex

TOYKax C TOYHOCTbIO A0 + 25 10 B cooTBETCTBUM C pucyHkom 1 no poctmkenus 50 %

MaKCMalibHOro 3Ha4eHmna Harpyaku.

9 PacuyeThbl
9.1 OnpepeneHne NPOYHOCTHU MPU CXKATUN
[MpOYHOCTb NMpK CXXaTuUK OTAENBHOrO MUCMNbITbIBAEMOro obpasua Knagku paccumTbl-

BaKOT C TOYHOCTbIO A0 0,1 H/MM? no cnegytwouien gopmyne:

F
fi=—"2 g H/MM® (1)
A

9.2 OnpepgeneHue Moaynsi ynpyroctu
Mogynb ynpyroctn E; onpegensioT Kak CeKkyLwmin Moayfib OT CpeaHero 3HayeHus
aedopmMauumn B YeTbipex TOYKax WU3MEpPEeHUs Npu Harpyske, paBHOW OOHOW TpeTbewn

MaKCUMalribHO BOSMOXXHOIoO 3Ha4Y€HUA Harpy3ku.

i,max

= B H/MMm? (2)
Ixex A

10 O6paboTKa pe3ynbTaToB
10.1 CpegHee 3Ha4YeHMe NMPOYHOCTU NPU CXKaTUMU
CpepnHee 3HayeHne NpoYvHOCTU npu cxaTum (f) ncnoiTbiBaemMbiXx 06pa3LoB Kraaku
PaCCUMTBLIBAIOT C TOYHOCTbIO A0 0,1 H/MM?. Tpn OTKMOHEHWUM 3HAYEHUI MPOYHOCTM Ka-
MEHHOW KNnagKku n pacTtBopa npu cxaTnm BO BPEMS UCMNbITaHUS, pe3ynbTaTbl UCMbITAHUS
npeobpas3oBbLIBaOT B COOTBETCTBUM C [NpunoxeHmnem A.
10.2 HopmaTuBHaA NPOYHOCTbL NPU CXKaTUU
HopmaTtrBHY0 NPOYHOCTb NPU CKATUN KaMEHHOW KINafKu pacCYMTbIBAOT C TOYHO-
cTbto 4o 0,1 Himm? o dopmynam a) n 6), BbibpaB 13 Nosy4yeHHbIX borbllee 3Ha4YeHne:
a) fi=f/1,2 unn fi=fymin  HiMM? (3)
NCNOMb3ys MEHbLUEe 3Ha4YeHE;
NN UCNOMb3Yst CKOPPEKTUPOBAHHBLIE B COOTBETCTBMM C [punoxeHmnem A 3Hade-
HUS
fi=fd1,2 vnm f=fgmin  HIMM? (4)
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NCNomnb3ya MeHbLLEee 3Ha4YeHme.
b) MNpu Hanuuuu nNatm n Gonee ucnbiTbiBaeMbiX 06pasLoB paccunTbiBaloT 5 %

3HayeHne KBaHTUIb C ypoBHEM AgoctoBepHOCTU 95 %.

10.3 CpeaHee 3Ha4yeHUe moayns yrnpyrocTtu
Mpu Heob6xoouMOCTU cpefHee 3HavyeHwe mMoaynst ynpyroctM E  paccuyuTbiBaloT C

TOYHOCTbI0 Ao 100 H/mm2.

11 MpoTokon ucnbiTaHUN
[MpoTokon ncnblTaHUM OOSMKEH CoAepXaTb CreayoLLyo MHopmaLmio:

a) HoMep, 3arnasue u gaty u3gaHna HacToswero EBponenckoro ctaHaapTa;

b) HanmeHoBaHMe ncnbiTaTensHOM NabopaTtopuu;

C) KONN4eCTBO MCMbITbIBaeMbIX 06pasLIoB;

d) oaTy M3roToBfeHNs UCNbITbIBAEMbIX 06pa3LOB;

€) yCNoBUus XpaHeHna (Hanpumep, CpoK, TemnepaTypa, BNaXXHOCTb BO34yXa);

f) maty ncnbitaHnsa obpasuos;

g) onucaHue ucnbiTbiBaeMblx 06pa3yoB, BKNOYAsA yka3aHWe pa3MepoB, pasmepa
NMOMEPEYHOro CEYEeHUs C Harpy3koW, PUCYHOK NEepeBsA3KM KaMEHHOW Knagkm MCnbiTbl-
Baemoro obpasua B ucnbitatesibHOM 000py40BaHUM;

h) onncaHme cTpouTenbHbIX GSIOKOB M pacTBopa (BKM4asi onucaHue crnocoba
CMeLLMBaHUA pacTBopa, pacTeKaeMoCTb, CoAepXaHMe Bo3ayxa M NMPOYHOCTb NpU Cxa-
TMM) NPEeMMyLLLECTBEHHO B hOpMe npuraraemblX MPOTOKOMOB UCMbITAHUSA UNu Bblgep-
XeK N3 HUX;

i) BO3pacT HeaBTOKNaBHbIX GETOHHbIX 61TOKOB HA MOMEHT UCMbITaHMUst 06pa3LoB;

j) MeTog KOHOMUMOHMPOBAHNA CTPOMTENbHbIX 6NOKOB Nepea yKnaakon u Bnaroco-
AepXXaHne no macce CTpouTenbHbIX 6MOKOB M3 s4encToro 6eToHa 1 CUIMKaTHbIX 6no-
KOB;

K) MakcumanbHyl Harpysky, AOCTUTHYTYHO AN UCMbITbiIBAEMbIX 06pa3LOB;

|) BpeMsi OT Havyana HanoXeHUst Harpy3knm 40 AOCTUXKEHUS MaKCUManbHO BO3MOX-
HOro 3Ha4YeHWNs Harpysku;

M) CPEAHIO NPOYHOCTb MPU CXATUM CTPOUTENbHBIX 6r10KOB B H/MM? ¢ TOYHOCTbIO
no 0,1 H/MM? 1 KOahpuumeHTOM Bapuauuu;

N) CPEAHIO MPOYHOCTL NPU CXXaTun pacTeopa B H/Mm? ¢ TouHocTbio Ao 0,1 H/Mm?

7 KOS(b(bMU,I/IeHTOM Bapmnaumm Ha MOMEHT UCMbITaHUA PaCTBOpPAa,
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0) OTAEeNbHble 3HAYEHUS NPOYHOCTU MPWU CXKaTUM UCNbITbiIBAaeMbIX 06pasLOB Ka-
MEHHOW KNnaaku B H/MM? ¢ TOYHOCTBIO po 0,1 H/MMZ;

P) CPEQHIO N HOPMATUBHYIO MPOYHOCTbL MPU CKaTUM KaMeHHOI knaaku B HiMMm? ¢
ToYHOCTbI A0 0,1 H/MM?;

g) cTaTUCTUYECKYtO 06paboTKy pe3ynbTaToB;

r) CKOPPEKTUPOBAHHbIE 3HAYEHNA cpegHeNn 1 HOPMaTUBHOWM NPOYHOCTM NPU CXaTun
Knagkw;

s) rpy3 B H/MM? ,ip1 KOTOPOM MPOUCXOANT NEPBOE BUAMMOE Pa3pyLUEHUE;

t) cpeaHne 1 OTAenbHbLIE 3HaYeHUst MOAYNS yNpyrocT B H/MM? ¢ TOYHOCTBIO A0
100 H/MM? ;

r) Nnpyu Heo6XoAMMOCTN NPUMEYAHUS.
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MpunoxeHune A
(o6sa3aTenbHoe)

KoppekTupoBKa cpeQHero sHauyeHuUs NPOYHOCTU NpU CXKaTumn

Mpn OTKMNOHEHMW 3HaYeHUN MPOYHOCTU KaMEHHOW Knagakn wu/unn pacTteBopa npu
cXaTum OT 3afaHHbIX 3HAYEHUN NPOYHOCTU KameHHon knagku (frg) nnn pacteopa (fmq)
BO BPEMS UCMbITAHUS, 3HAYEHUA NPOYHOCTU MPU CXKATUM KaMEHHOW Knagku, nonyyeH-
Hble B XO4€ MCMblTaHus, Npeobpa3oBbiBalOT B PaBHO3HAYHbIE 3HAYEHMS MPOYHOCTU

Knagkun u pacteopa no cneaytowen oopmyne:

; 0,65 ; 0,25
f,=1f x| 2 x| —md
fb fm

fy paccunTbIBalOT Kak cpeaHee 3HaYeHne OTAeNbHbIX BENUYMH fi.

lMpeobpasoBaHne 3HAYEHUN NPOYHOCTU CTPOUTESbHBIX BFOKOB NPU CXXaTun Npo-
N3BOAAT TOMbKO TOrga, Korga uamepsieMoe cpegHee 3HavyeHue NPOYHOCTU CTpoUTeSlb-
HbIX 6riokoB coctasnseT + 25 % OT 3agaHHOM MPOYHOCTU, M MPOYHOCTbL pacTBOpa Haxo-
ANTCca B Npeaenax 3HadeHun, npuBefeHHbIX B Tabn.3, n Tun pactBopa ABMSETCS YHU-

BepcalJibHbIM.
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