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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 177
nprefabricated reinforced components of autoclaved aerated concrete or light-weight
aggregate concrete with open structure®, the secretariat of which is held by DIN.

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 June 1997, and
conflicting national standards shall be withdrawn at the latest by June 1997.

In order to meet the performance requirements as laid down in the
product standards for prefabricated components of autoclaved aerated
concrete and of lightweight aggregate concrete with open structure,
a number of standardized test methods are necessary. '

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

This European Standard specifies a method of determining the
longitudinal long-term strains (creep strains) of test specimens
taken from prefabricated components of autoclaved aerated concrete
(AAC)l) or lightweight aggregate concrete with open structure (LAC)
according to prEN 1520 due to a constant compression stress
sustained over a long period of time.

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.

EN 678 Determination of dry density of autoclaved
aerated concrete

EN 679 Determination of compressive strength of auto-
claved aerated ‘concrete

EN 992 Determination’ of dry density of 'lightweight
. aggregate concrete with open structure

EN 1354 - Determinationof compressive strengthiof lightweight
aggregate concrete’ with copen structure.

prEN 1520 Prefabricated components of lightweight aggregate
concrete with open structure

3 Principle

Creep strains are determined on test specimens taken from prefabri-
cated components.

The creep strain at a given age t (€.c ¢) is defined as the total
strain under compression at that age (ecg tot,t) s less the instanta-
neous strain under the same stress occur?ing 'during the application
of the load (€o; ¢g)- less the strains due to shrinkage from the

time of loading td the considered age (€cg, t)-

The strains due to shrinkage are determined on unloaded control
specimens identical to those used in the creep test which are taken
from the same component and stored under the same conditions.

1) A European Standard for nprefabricated reinforced components of
autoclaved aerated concrete" is in preparation at CEN.
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Apparatus
a) any saw suitable for cutting reinforced AAC or LAC components;

b) calipers, capable of reading the dimensions of the test speci-
mens to an accuracy of 0,1 mm;

c) a straight-edge, feeler gauges (0,1 mm for AAC, 0,5 mm for LAC,
and 1,0 mm for both) and a square;

d) a balance, capable of determining the mass of the test speci-
mens to an accuracy of 0,1 %;

e) (only in the case of LAC) equalizing layers of soft fibreboard
with a thickness of (12 * 2) mm and a density of (250 to 400)
kg/m3 to be inserted between the loadbearing surfaces of the test
specimens and the platens of the compression testing machine (not
required in the case of levelling the loadbearing surfaces by

grinding or capping);

f) a loading frame capable of applying and maintaining the re-
quired compressive load on the test specimen(s) for the required
period of time (in general at least one year), despite any length
change of the test specimen(s) (see note 1). :

The header plates of the loading frame shall have sufficient
stiffness, and their bearing surface shall not depart from a plane
by more than 0,1 ‘mm per 100 mm.' In any ‘loading frame several test
specimens may be stacked for simultaneous -loading.

Means shall be provided for measuring the load to the nearest 3 %
of the total applied load. ! This ‘may be a permanently installed
pressure gauge! oriuaic’hydraulicdjack:or:: load- cell inserted

temporarily in the frame when the ' load is applied or adjusted.

When a hydraulic load-maintaining element is used, several frames
may be loaded simultaneocusly through a central hydraulic pressure-

regulating unit.

When springs are used, care shall be taken to provide a spherical
seated head, or a ball joint and end plates rigid enough to ensur
uniform loading of the test specimens. :

g) a measuring device for the determination of the longitudinal
length changes (strains) of the test specimens. The apparatus may
be portable or attached (see note 2).

If a portable apparatus is used, gauge points shall be attached to

the test specimen in a positive manner which is normally done by

glueing with rapid hardening glue.

The gauge length shall be not less than 100 mm. The gauge points
shall be provided accurately on the longitudinal axes of the four
longitudinal surfaces of the prismatic test specimens, and they
shall be attached equidistant from the ends, the distance from the
adjacent end being not less than 50 mm.

The device shall be capable of measuring strains to the nearest
10 x 1078 (0,01 mm/m) for at least one year without change in

calibration;

h) a room, capable of maintaining a temperature of (20 % 2)°C and
a relative humidity of (60 * 5) %.
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j) a ventilated drying oven capable of maintaining a temperature
of (105 % 5)°C (see note 3).

NOTE 1: A usual frame consists of header plates bearing on
the ends of the loaded test specimens, a load maintaining
element, that may be either a spring or a hydraulic capsule
or ram, connected with a cylinder of high pressure nitrogen
and a hydraulic pressure regulating unit, and threaded rods
to take the reactions of the loaded systen.

NOTE 2: Systems in which the varying length changes or
strains are compared with a constant-length standard bar are
considered most reliable.

NOTE 3: In addition a ventilated drying oven capable of
maintaining a temperature of (40 to 60)°C can be helpful for
conditioning of test specimens.

5 Test specimens

S.1 Sample

The sample for the preparation of the test specimens (usually at
least one prefabricated component) shall be taken in such a manner
that it is representative/of 'the product| to\be investigated. ‘
S.2 Shape and size of test specimens

The reference test.specimens shall. be prisms with a square Cross-
section of 100 mm x 100 mm and a height of 300 mm. ,

Test specimens of other sizes or shape may be used, provided that
the correlation to the results of tests on the above reference test
specimens is established.

$.3 Number of test specimens

At least two test specimens for determination of creep (creep
specimens) and two control specimens for determination of shrinkage
shall be prepared from the central part of the component (see figure
1). ' '

Direction of rise (for AAC) __
o

~

Figqure 1: Sampling scheme
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5.4 Preparation of test specimens

The specimens shall be cut not less than 2 4 after autoclaving or
casting, respectively. The dust or the slurry of the process shall
be removed.

They shall be taken in such a way that their longitudinal axis is

- in the case of AAC: perpendicular to the rise of the mass during
the manufacture;

- in the case of LAC: in the plane of the compression force acting
in the component when used in the structure.

The specimens shall contain no reinforcing bars within the gauge
length. (If unavoidable, bars which are perpendicular to the
longitudinal axis may be accepted in exceptional cases. This shall
be mentioned in the test report.)

The loadbearing surfaces of the creep specimens shall be plane,
parallel to each other and perpendicular to the longitudinal
surfaces of the specimens.

Planeness of loadbearing surfaces shall be checked across the two
diagonals using a straight-edge and, if necessary, a feeler gauge.
Deviations exceeding 0,2 mm shall be adjusted by cutting and/or
grinding or by capping.) In| the\ case of) LAC, (deviations up to 0,5 mm
may be tolerated, provided that equalizing layers of soft fibreboard
according to 4 e) are used. peviations (from planeness of the other
surfaces shall not exceed 1 mm.

The angle between, the loadbearing surfaces and the adjacent longitu-
dinal surfaces of the creep specimens shall not deviate from a right
angle by more than 1 mm per 100 mm. This shall be checked along both
orthogonal middle axes of the loadbearing surfaces by means of a

square and a 1 mm-feeler gauge or similar instrument. Larger devi-
ations shall be corrected by cutting or grinding.

5.5 Measursment of test specimens

The dimensions of the creep specimens and control specimens shall be
measured to an accuracy of 0,1 mm, using calipers.

Length and width of the cross-sectional area, Ag, shall be measured
at mid height at two opposite longitudinal sides. The cross-
sectional area shall be calculated using the mean values of the
results of the measurements.

The height of the specimens shall be measured in the middle of two
opposite longitudinal sides.

The volume V of the specimen shall be calculated by multiplying A,
by the mean value of the results of the height measurements.
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5.6 Conditioning of specinmens

The test specimens shall be conditioned at a temperature not exceed-
ing 60 °C until their mass related moisture content is (6 * 2) %.
This may be estimated by comparing their moist density with the dry
density determined in accordance with EN 678 for AAC or with EN 992
for LAC, respectively, on companion specimens extracted from the
same area of the same component (see note) .

After reaching the specified moisture content, the test specimens
shall be stored, protected against moisture changes, for at least
72 h prior to the test at (20 £ 2)°C for ensuring uniform moisture
distribution within the test specimen and thermal equilibrium with
the temperature in the laboratory. During the creep test the test
specimens shall be exposed to the sourrounding air with a tempera-
ture of (20 # 2)°C and a relative humidity of (60 = 5) #%.

Conditions other than the above reference conditions may be chosen
if required. This shall be indicated in the test report.

The actual moisture content of the specimens at the beginning and at
the end of the creep test and the dry density shall be determined.
For this purpose the specimens shall be weighed prior to the creep
test - Dbefore applying of any devices for measurement of deforma-
tions - and after completion of the creep test - after removal of
gauge plugs etc. Finally, they shall be dried to constant mass at
(105 + 5)°C (see (clause 7)1 )If | the [ removal|of ' the adhesive fixed
gauge plugs is likely to remove concrete, the initial mass of the
test specimen with and‘withouti gauge plugs shall be taken, and the
appropriate correction shall be made in the calculations.

NOTE: The expected. moisture content of 'a test specimen may be
calculated according to equation (1):

Phum,t ~ Pcomp

Pm, exp = x 100 eee (1)
Pcomp
where:
Fm,exp is the expected mass related moisture content,

in per cent;

Phum,t = mhu?/V is the'mqiqt dgnsity_of the test spec%men,
; calculated by dividing its moist mass Iy by its
volume V determined according to 5.5, inuﬁilograms
per cubic metre;

is the dry density of companion specimens determined
according to EN 678 (for AAC) or EN 992 (for LAC),
in kilograms per cubic metre.

Pcomp

6 Creep test
6.1 Age at loading and duration of sustained load
In the case of AAC the age at loading is optional.

In the case of LAC the creep specimens shall be loaded at an age of
28 d, if not specified otherwise. : - -
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