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National foreword

This British Standard is the English langusge version of EM 1062-1:1998, Tt is
intended that. it will padially supersede BS 5628, Code of prociice for wee of
sy BES GE2E- 1100, Srtruetuind wse of wnretiforos! mosedy, the equivalent
miasonry test method of which will be withdrasm on 30 September 2000 if all of the
Ewropean Standards included in the proposed package of standards, upon which
EN 10621 is reliant. are ayvailable.

The UK partbcipation in s prepasation wias entrested by Technbeal Commbttes
BG18, Masonry and associated testing, to Subcommittes BG LS, Tesis, which has

the responsability to
— aid enpuirers o understand the text;
— present to the responsible Exmopsan committes any enquiries on the
inferpredation, or proposals for changie, aod keep the UK imtorests infommed;

— meonitor related international and Evxropean developmenis and promuolgate
thiem im the TTE

A L=t of organizations represented on this subeormomittee can be obtained on request
to its secTetany.
Cross-referenees

The Britksh Standards which implement intermational or European publbcations
referred o in this document may be found in the BS] Sandards Catalogue under the
section entitbed “[Intermational Standards Correspondence Index”, or by using the
“Find™ Fawility of the BS1 Standards Ebectronic Catalogue,

A Brdtish Standard does ot purport @0 inclode all the necessary provisions of a
coniract. Users of Brtish Standands ave responsible for their comect application.

Compliance with n British Standard does not of itself confer immunity
Irom legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 8, an inside back cover and & hack cover.

Amendments issued sinee publication
Amud, Mo, Drate Text affected
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Forewaord

This European Standard has been prepaved by
Technical Committes CEMTC 126, Masonry, the
Seeretariat of which s held by BSL

This European Standand shall be given the status of a
national standard, either by puhlication of an identical
text or by endorsement, at the latest by March 1K,
anch conflictiog mstional sandrds shall B withdrmn
al the latest by September 2000,

This European Standard has been prepaved under a
mandate given to CEN by the Europesn Commission
and the Ewropean Froe Trade Association amd supgsoris
e essendial requiremients of the EU Constroction
Products Directive (BVIGEEC) and includes the
perfommance requirements referred to in the Eumoeods
for masonry strctures,

According to the CENCENELEC Intermal Eegulations,
. the mational standands organizations of the following
coumiries are bound to implemeent this European
Standdard: Austria, Belgiom, Crzech Republic, [enmark,
Finlane, Framee, Germany, Greece, beeland, [reband,
Taly, Luemboirg, Nethedands, Morway, Portugal,
Spain, Sweden, Switzerkand and the United Kingdom
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1 Scope

This Europesan Standard specifies a method for
determining the compressive strength of masonry.
Guidanee is given on the preparation of the specimens,
the conditboning vequired before festing, the testing
meachine, the method of test, the method of calculation
andl the contents of the test report.

2 Normative references

This Europesan Standard incorporates by dated or
unekated meferenee, provisions fmom other publicadions.
These normative references are cited at the
appropriate places in the text and the pablications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply o this European Siandard only
when incorporated n i by amsendment or revision. For
undated references the latest edition of the publication
referred to applies,

priEN T72-1, Methods of tesid for weoasonry wnils —

Pagt 1: Delermdnation of compesssioe shiviagii,

prEN TT2-10, Methods af fegi for masonry wiils —
Part 1k Determipation of woisture conlend gf ealeivm
silioate oned patocloeed aermebed comerele snesTnry
WRilR,

prEN HE-2 Spoci ffeation for mortar for masoniy —
Part 20 Masonry mortar

priEN 1016-F, Methods of fest for worfar for

wensanry — Part 3 Delevidaation of conpsisteer of
Seah weortar (Ty fow tabla)

prEN 10156-7, Methods of fest for moriar for

weasmey — Pard T Delevindnation of afe condend of
Sl wreorton

prEN 1015-11, Metlhods of test for peoriar for

masarry — Part 11 Determination of Jerwreal and
compressive stremgth of Romlered morian

3 Principle

The comgaresssive strenglth of masonry perpendicular to
the bed jodnis is derved from the sirength of small
neEAsonEy specimens, tested to destruction. The
cormespoaud 0 those used in practice.

Ther specimens are loaded aniformly in eompression.
The masimim Iosd {Fg ) achieved is recorded. The
characteristic compressive sirength of the masonry is
derved from the strengths of the indvidwal specimens.
IF the umits, or the modar, do not achievw: the exact
strengths specified, then it is permissible to asdjust e
rneasured valwes in accordance with annex A within
the specified range. Any such adjustrment should be
cleardy indicaded in the test eport,

@ BS101-1E
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4 Definitions and symbaols

4.1 Definitions

For the purpose of this stamderd the following
defindtions appdy,

4.1.1

MASDNTY

o pssemblage of masoney unils bid oo specilied
Thoreding pattern and fointed together with mortar
4.1.2

compressive strength of masonry

the strength of masonry in compression without the
effects of bhading restraint, slendemess or eccentricity
of loading

4.2 Symbuls

A; 15 the loaded cross-sectbon of an indivicdol
MASONEY Apecimen, {mm?)

E i the mean modulus of elasticity, (mm>)

B i the modulus of dasticity of an individaad

asonEy specimen, {Pmm)

Fimae 18 the maxinum load reached on an
inadividual masonry specimen, {3

F is thi: mwem mm_{.ln:ﬁiw strength of the
nieRonry, (NAnm=]

T is the compressive strength of an indibdadual
masonry specimen, {Mmm®)

Jirnn is the smuallest compressive strengith of an
individial masonry specimen, (Pomms)

Sid is the adjusted individeal masonny
compressive strength, (Nmm?)

Sibgin 18 the smallest sdjusted compressive strength
of an individual masonry specimen, (Kmm®)

Mk is the charmcterstic compressive sirengih of
the masonry, (N/mm?)

T is the mean compressive strengith of masonry
uniks at thae tirme of the mesonny lest,
(M)

St is the specified mean mm_];ureasdm strength of
the masonry units, [MNimm=)

S is the mesn adjusted compressive stremgth of
the masoney, (Mam=)

- is the mean compressive sirength of the
mortar at time of the masonry test, (N/mm®)

i is the specified mean compressive strength of
the mortar, (MAam®)

Ty is the height of the specimen, {mm})

Ty is the height of the masonry unit, {mom}

[ is the length ol the specimen, (mm)

I, is the lengih of the masonry unkt, (i

[ is the thickness of the specimen, (mm]

iy is the widih of the masonry unit, (mm}

& is the mwesin strain in an individoal masonry
specimen at one third of the masimem
strengih achieved.
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5 Material
&1 Masonry unils

G110 Scempling

All of the masonry uniis for individual tesis and for
making the masonry specimens shall be taken from the
smne consgnment,

5.1.2 Conditioning of the units

The condifioning of masonry units shall be &s
specilied:

Record the method of conditioning the units prior to
laying. Revornd the age of non-autoclaved conerete
umiis at the tinee of testing the masony specimens.
Messure the moisture content by mass of autoclaved
acrated copemete amd caleivm silicate mesonny undts in

accordanee with prEN T72-10.

5.1.3 Teating

Dtermine the compressive strength of o suomple of

- masonry units, using the method given in prEN 772-1.
MNOTE  Where the strenpth of the masonry anigs will chamge wath

Ligrises, (Hve commpreasnoe sipemEth (esl shouk] Be carriex] ool cn b
afime iy 48 Uie WEsETy s,

5.2 Mortar

The mortar, its mixing procedure and its flosw value
shall conform with the requirements of prEN #8582,
unless otherwise specified, and these shall be reported
in tha test report

Take samples of mortar from the mason's board o
make mortar specimens and determine the flow value
of fresh mortar in accordance with priEN 10053, the
aircontent of the Tresh mortar in accordanee with
prEM 1015-7 and the compressive strength of mostar in
accordanee with prEN 1015-11 at the time of testing the

f Apparatus

A besting machine that will agply losd to o specimen
such that displacements ane unifornm across the loaded
surfaces. I the platens of the testing machine are
shorter than the specimen to be tested, loading beams
having a length greater than the length of the specimen
andd & depth greader than ar egual to the length boyond
the edge of the platens shall be used. The testing
machine shall be fitted with a self-locking ball-seating.

Table 1 — Beguirements for testing machines

Maximum Maximum Maximum
permissibile permissible mean  permissible error
repealability of  ervor of Torces as of gero force as
Tirreis &n perceniage al rEreEnlape of
pereentage of Imiicated maximum foree
Indicated Foree foree of range
W W Wy
20 2.0 104
7 Preparation of specimens

T.1 Masonry specimens

Use af beast thres specimens having the sizes given
i Tahle 2 and Frgure 1,
If the expected height of the specimen in accordanee
with Table 2 is greater than 1 (00 mm, it is allowable to
msduee the dinsensions of the specioen (exeept Tor
those made with unbts having perforations
perpendicular to the direction of loading) by cutting
thee units used to make the botiom and the top courses
prrondded thad.
ap L, = 400 wow and 1, = 1.
b} The specimens include at least one head joing in
the central course centrally placed.
o) The height of the cof portions of the units in the
top and bottom courses s nol less than the
thickness of the specimen (1.
d} The orginal faces of the units shall be used for
mesrtar jodnts,

Table 2 — Small specimen sizes for testing the compressive strength of masonry

Face size of anit

Masonry specimen size

Lemgth Height Thickmess
1, [} LN (T ] [ i, I

= 150 = B, =31, and = 16t, and =1,

= 300 = (2 % L)
= Iy

= 160 = Hy,

= 150 = Gy,
= 300 = (15 X 1)

= 160 = h,

£ HE - 1558
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Figure | — Masonry specimen

7.2 Construction and curing of the specimens

Build the specimens on a flat horizontal surface. Take
appropriabe steps to prevent the best specimens from
drying ot during the first three days after constretion
ef by covering them with polyethydene sheets, after
which time leave them uncovered i a laboratory
environment.

Ensure that the lomwd distribation Gsces of the
specimens are flai and parallel to ome another and ai
right angles to the main axis of the specimen. This may
be pehieved for excample by using steel plates, at the
oy aed Lhe Beobboan ol the specimen, which have been
rilled flat on the gechine side together, §if necessay,
with a thin compensating lager of a suitable material
e gypsum plaster or an appropriate mortar, I each
plate s not applied at the same me & the specimen
is build, ¢ when the specimen is put o the testing
raching, the mortar used for this panrpose shall
achieve at least the same strength as the morar in the
masonry at the time the masonry is tested.

Tt the specimens of an age ab which the morar
compressive strengih falls within the range of valoes
given in oolurmn 3 of Table 3. Determine the
compressive strength of the mortar in accordance with
prEXN 1015-11 at the age at which the specimens are
Lisstesdl,

@ BS101-11E

Alternatively if the masonry specimens are (o be fested
at a set Hme, &g 28 days, the sirength of the mortar
shall be determined at that age of testing.

8 Procedure

B.1 Placing the specimens in the testing
machine

Flace the specimen centrally n the festing machine.
Ensure that both the top and botiom of the specimen
e i full contact with the besting machine, if
necessary nEng a thin compensating bayer,

8.2 Loading

Apply the load uniformly to the top and bottom of the
specimen. Increase the bood steadily soothat ilore is
regched after 15 min to 30 modn from the
commencement of boading.

MOTE  The lasdivg mate requiied in arder that Tallire Gecirs in
b recoonmended time depends on the sioength of the masoney
cancemed. The time taken oo fall the first specinsen tested will be
a puice as to the _m[lm\-.-d rafe. A= o gule, rates wall vary from
sl 1,15 WA mue-min) for low strecgth unils o 1,26 N5 mm®-ndn]
Tor bagh strength units
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Tahle 3 — Permissible ranges of mortar strength within which masonry may bhe tested

Mortar class Specified compressive strength (1} Mean campressive strongth at time of testing ()
Bimm® iman®
Mi ] 102 fus 25
M2.5 2h 25= fn= 80
M5 a0 Bl=s fme To
M75 7.5 TA= fiy < 100
M0 LI 100 = fig = 125
MIZ5 125 125 = [y = 15,0
Mi5 15,0 150 = fy < 30,0
M2n 200 M0 = o = 300
Man iy 00 = fy = b

If the moduales of elasticity is o be determined,
procesd a8 follves: the masonry specimens shall be
fitted with measuring devices &s shoemn in Figure 1 in
orcker Lo sy the change in height. Apply the

o eranpressive foroe in ot least 3 equal steps until balf the
probable maxivmim foroe is attaimed. After each step,
the compressive foree shall be kept constant
for 2 min £ 1 min in omder to determine the changes in
berighl. Alter completion of the measurements of e
last step, increase the compressive force af a constant
rate unfil failure. If measuring devices are available
that can measure the displacement whilst applying the
force continuously, select the constant bosding or
displacement mbe so that the maximum foree is

attained after 15 min fo 30 mimn.

5.3 Measurements

Lo the Fodlovvingt:
— the dimensons of the loaded cross-section of the
specimen with an accuracy of £1 o
— the maxirmum load F; o, in Newtons to the
neanest 1 kNG
— the load at which visible cracks oocur;
— the length of time from the start of loading unil
the maximum load is achieved.

IF the modhalus of elasticity is 0 be determined,

digplacement measirements with an accuracy on the
strains of 25 % 109 shall be taken at the four

measuring points shown in Figure 1 up to abowt G0 per
cenb ol the maximum Fod,

9 Caleulations

9,1 Expression of strength resalis

Calculate the compressive sirength of each masonry
specimen to the nearest 0,1 Ninrm®, using the following
Tormula:

F; Bl

j:i- i IV
A;

(1)

9.2 Expression of modulus of elasticity results
Caleulabe the modulus of elasticity £; as a secant
mosiulis from the mean of the strains of all four
messuring positions ocowring at g stress eoqul 1o ome
ihilnd of the maximum stress achieved
N

e R @

L= 3% g % Ay

10 Evaluation of results

10.1 Mean compressive strength

Caleulate the mean comprossive strength (5 of the
masHryY specimens to the nearest 0,1 Minm?, Where
the compressive sirength of the masonry units and of
thee mortar af the time of testing deviate from the
specified values the test results shall be converted in
acoordanee with annex A,

102 Characieristic compressive sirength
Caleulate the characteristic compressmve strength of
masonry, to the nearest 0,1 Nfmm?, from &) or b,
whichever is the greaten

a) fi =FL2 or fi = fi nun N {3
whichever is the smaller;
oF usng adjusted values as caleulated firom
ANMER A
fie = fa'L2 or f; = Fidmin Nimm= £}

whichever is the saaller,

b} When there are five specimens oF more calculate
the 5% fractile value based on a confidense level
of 96 %,

103 Mean modulus of elasticity

When required, calculate the mean modulus of
elasticity £ to the nearest 100 Mmm?,

£ HE - 1558



11 Test report

The test repaort shall contain the following information:

aj the puumbaer, Githe and date of s of this
BEuropean Standard;

b} namee of the testing laboratory;

) number of specimens

db divte af baribding Lthe specimens;

&) curing conditions (fime, femperaiure, nmmbdity;

) date of testing the specimens;

) descripion of the specimens, inchuding
dimensons, number of courses, loaced
crosssectional area, bonding pattemn of the
gpecimen in the testing machine;

h} description of the masonry units and the mortar
(e inchude also details of the mortar miking
procedure, fow value, alr content. and compressive

strength), preferably consisting of the appropriate
test reports, oF of exiracts taken from these reports;

i) gge ol noseautoekyved conemete units b g time
af testing thie massonny;

1 moisiure content by mass of autoclaved aerated
concrete and calcium silicate units or, for other

types of unit. the method of conditioning prior to the

tirne of lying
K} maximim Ioads reached by the test specimens;

1) the lengih of time from the stant of boading uniil
the maztimum load is achieved:;

) mesn compressive strengih of the mesonry units

i M to the nearest 0,1 Mo and the
coefficient of variation;

nj mean compressie strength of the mortar in
Mo o the nesrest 0,1 NS and the coeMicient
of varkation, at the tme of testing the masonry;

o} individual valwes of the compressive sirength of
the masonry specimens in Mmne to the

nearest 0,1 Mamm®

) mean and charactenstic compressive sirength of
the masonry in Nmm? to the nearest 0,1 Nimm?:

q) statistical treatment of the resulis where relevant;

) sdjusted values of mean and charmeteristic
strength of masonry (if appropriaie )

5) stress in Nmm? at which the first visible crack
ooeurred;

L) mean and individual valoes for e owocdulus of
elasticity in Mim® (where specified) o the
nearest 100 Nimm:

u} remarks, if any.

@ BS101-1E
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Annex A (normative)
Adjustment of mean compressive

strength
If the compressive strength of the masonry units,
anckionr the maoriar, af the time of masonry testing
deviate from the specified sirengihs of the masonry
units (fug ) OF ortar (fyg), teen the masonry
compressive strength determined from the testing shall
b comverted to the equivalent masomry strength
relevand to the specificd unil. and morar strengiths
wesing thee Fodlowing eqpetion:
(e ]I:I.l]:'r E;_,_,d ]u:u".

.ﬁlf-Jlx[In K 2
Calculate f; as the mean of the individual valies .
Conversion of compressive strength values for units
shall only he carvied out when the tested Tean
strength of the units is within 225 % of the specified
strength and the mortar strength falls within the range
given in Table 3 and the mortar is of the general
o Bypa,

£ HE - 1558
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