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'_"Forew'ord -

. This European Standard has beep prepared by the Technical Committee CEN/TC 177 'Pfefabﬁéaied reinforced
. components of autoclaved aerated concrete or light-weight aggregate concrete with open structure”, of which the
secretariat is held by DIN. . 37 ' ' S S

This Eui'opean Standard shall be given the étatuéjt;f a National Sténdara, either by publication of an identical text or
by endorsement, at the latest by November 1995, and conflicting national standards shall be withdrawn at the latest
by November 1995. SO S R . 3 _

in order to meet the performance requirements as.ia T
nemts of lightwsight' aggregate concrete with' open structirs
necessary. - , : ‘ S : -
. According to the CEN/CENELEC Internal. Regulations;. the foliowing countris are bound to implement this European.
Standard: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, lre!and; italy, Luxémbpurg, -
Netherlands, Norway; Portugal, Spain, Sweden, Switzerland and the United Kingdom. T

the product standard for prefabricated compo-
& number of standardized test m’on; are

 1 S-GQP. B . : L A S
This European Standsrd spscifies a mathod of determining the bond behaviour bstween reinforcing bars an.__
autociaved serated concrste (AAC) ') The test may be used for quaiity controi purposes. Values to be used in
‘design cannot be derived trom the test resuits. , : . ‘

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 kisted hereafter.
 For dated references, subsequent amendments to Or revisions of any of these publications apply to this

. European Standard onty when incorporated in it by amendment or revision. qu unda:qd nfm the iatest
edition of the publication referred to appiies.. . . . : . S

EN 678 Datermination of the dry density of autoctaved asrated concrets
EN 679 Determmation of the compressive sirength of autdciaved aerated concrete

3 Principle ‘ ’

Test specimens are taken from reinforced components by . ompress|
force is applied onto the cut end of a renforcing bar while the opposite surface of the test specimen s
supported in such 3 way that pushing-out of the loaded bar is not thered. The forcs is increased at a
. - prescnbed steady rate untit the bond fails and the bar 1s pushed-out. The slip of ghe_t?gr reiative “f t_he concrete
is messured. at the fres ena. and the load-siip curve s recorded. - : T S

cutting them in transverse direction. A compressive

"A standard about "Prefabricated réinforced componéhis of autoclaved aerated concrete” is in preparation
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4 Apparatus

a) a saw for cutting “test specimens from reinforced AAC components “without excessive heatmg,
-vibration or shock . . .

b) a testing machine or a loading dévice capable of applymg a compression force at the requxred steady )
rate without shock and with an accuracy of 2% of the ultimate push-out force;

c) adistance frame to be inserted between the upper surface of the test specrmen and the upper beanng ’
block . of the testing machine. The frame consists of two sufflctently rigid steel platens which are
- connected by bolts long enough to provide sufficient space for the accommodatron ‘of the slip measuring

-device;

d) an mtermedlate layer of soft fibre board (thlckness 10 mm to 20 mm, density 250 kg/m to 300
kg/m?, with four holes of 20 mm dlameterl between the upper surface of the test specimen and the
. distance frame; : . )

e) a hemispherical metal piece, e. g. the head of a cup~headed bolt for centenng and transmlssuon of the
- load to the reinforcing bar; ' : . . ,

f) a devrce for measuring the. slip between the relnforcnng bar and the AAC with an accuracy of
' ,1/1 00 mm and for recordmg the load-shp curve, :

- g) a ventilated drying oven, memtamable ata temperature of (105 + 5) C

h) a balance for weighing test specrmens to an accuracy of 0, 1 %.

5 Test specimens
5.1 Sempl‘mg

The test specimens shall be taken from reinforced. components in such a manner that they are representatlve
of the products to be mvestrgated v

' 5.2 Shepe and srze of tost specrmens

The test specimens are pnsmattc sectlons taken from remforced AAC components in such a wey ‘that the s
- cross. section of the test specxman corresponds to the section of the component :

. ;The length of the test spec:mens shall be 200 mm.. The bond length o be tested shall be (180 + 5) mm '

B, 3 Number of test speclmem .

"The number of test specrmens shall be such that bond behevrour can be determlned on at Ieest fzve sectxons -
- of longrtudnnal reinforcing bars At least three dtfferent longrtudlnal bars shall be tested.

5. 4 Preparet:on ef test specamene

The test specimens are obtained by cutting the component in tranverse drrectlon with a saw .as specrfled in
4 a). ‘Care shall be taken. that there are no cross bars connected w:th the longrtudrnal bars to be tested.

To avoid undue influence of burrs, each end of the bars to be tested shall be separeted from the surroundmg L

_ AAC to a depth of about 10 mm, e. g by means of a core drill of surtable drameter (see flgure 1.

‘ 5 5 Condmonmg of test specxmens

The test speclmens ‘shall be stored in such a manner that, when. tested they have a temperature of
" (20 5) °C (see note 1) and a moisture content of 6 £ 2) % by mass (see note 2).

If necessary, the test specimens shall be dried or moistened until their mass lies within the calculated limits
{see note 2). Subsequently they shall be stored prior to testing for atleast 3din plastlc bags or similar sealmg
to ach:eve a sufflcxently uniform moisture drstrrbutron within the AAC.

The actual moisture content shall be verified by deterrrumng the mess of the test specimens in the humxd state'
" immediately before the test and after drying at (105 £ 5] *C until constant mass has been obtained. The error
in determining the mass shall not exceed 0,1 % of the mass of the test specimen. The mass of the test
spec:men is consrdered constant if after 24 hof further drymg the mass ‘has not changed by more than 0.2 %.

~The morsture content p’ |s calculated as follows
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H'n = (m, = mlimy = m) - 100 S R

' p:.. is the moisture content, in per cant by mass; _ .
om, " is the mass of the test specimen in the humid state, in kilo‘gtems.
E my is the mass of the dried test specimen immediately after removal from the drymg oven, in kllograms

is the mess of the steel remforcement contained in the test specimen, in kilograms.

-NOTE 1: Other temperature may be ohosen in speonel cases. Th:s shall be indicated in the test report

"NOTE 2 In order to achieve the prescribed moisture content wrthm the test specimens the followmg
* procedure -is recommended: The required humld mass of the test specimen is calculated using the'
followmg equetlon

M, = My (1 + y,‘,'./100) lm}' ,,,I‘IOO)
- where _ _ .
'm,u' is the requlred mass of the test specxmen in the humld state, in kllograms,

My is the dry mass of a reference specimen with the same dimensions and the same remfor-
cement taken from the same component, the dry mass, in kilograms, belng determmed
according;to thelast paragraph of/5.5; )

m", is the mass of the reinforcement, determined etther by welghmg or by calculation from the
dimensions _of the reinforcing bars, and’the density of steel (7 850 kg/m?), in kilograms;

K", is the prescribed moisture content, in per cent by mass ({6 + 2) % by mass).
68  Procedure
A suggested testing errengemem is shown in figurs 1.

The hemispherical metal pisce is-fixed on top of the bar to be pushed-out, 8. g. by means of adhesive tape.
. Then the test specimen is placed upside down.on the lower bearing biock:of the testing machine or loading

. _device, respectively, where it rests on the hemispherical metal piece and two or more auxiliary wedges which'
. are used to.hoid the test specimen in position in the beginning of the test. The fibre board is placed on top of
... the test specimen with the hole for the fesler or the transducer over the.bar to be tested. Then the distance

" frame for the accommodation of the slip measuring device is brought into position, the four holes in the
" bottom plate coinciding with the corresponding holes in the fibre board. Tha siip measuring device is appiied, -
. the three legs resting on the concrets surface and the feeler of the transducer being in contact with the end
. of the reinforcing bar. Then a certain preload is applied which is sufficientty high to press the test specimen
and the distance frame firmily enough against the bearing blocks of the testirig machine to hoid them securely
in upright position, The auxiliary wedges are removed and the load is increased at an approximately steady rate -
calculated to achleve rupture after 60 s to 90 s. During the loading procedure the load-slip curve is recorded

-7 Teet resum ,
' -"The bond strength £, is- calculated as follows

= Fu/_ {mr-L-d)
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where
- f, ' |s the bond strength, in newtons per-square mllhmetre,
F, is the maximum load carried by the bar, in newtons,
L is the effective. bond length Itotal length of the test specimen minus the depth of the recesses at
: the ends of the bar), in millimetres, determined to the nearest mm;
T d . is the nominal diameter of the reinforaing bar (not ineluding coating), in millimetres, determined to

the nearest 0,1 mm. . , _

The bond strength f, of the individua! bars tested and the mean value shall be expressed to the nearest
0,1 N/mm?. .

8 Test report

- The test report shall mclude the followmg'

Kl ndentlflcatlon of the product;
b) date of manufacture or other code, ‘ ‘
c). place and date of testmg, testmg institute and person respons;ble for testmg,
d) number and date of issue of thls European Standard;

‘e} dry density and compressxve strength of the product determmed in accordance wnth the relevant -
- standards EN 678 and EN 679, respectxveiy, : .

f) type of corrosion protection; &
g) location in the cross section of the component of(the bars tested {e. g. bottom Iayer or top layer)

h} shape and dlmenslon of bars; .

j) moisture content of the test specimens;

k) for each mdlvudual bar tested: {, d,concrete cover, F), f,, and Ioad sl:p curve,

l) mean value of 7, for all tested bars of the same dlameter
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Dimensions in millimetre

upper Lem-mJ ‘lock ‘
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w0 tawbe.;,.., Block

distance. frame

displacement transducer

hoider for transducer (see flgure 2)

soft fibre board

recess - )

AAC test specimen

reinforcing bar with diameter ¢

concrete cover .

hemispherical metal piece (see figure 3)

Temporary support {wedges) to locate test specimens to be removed after applymg suff:clent pre load
to hold the test specsmens in upright posmon .

. Figure 1 .Suggest-ed:a.rra.ﬁgemont for push-out test -
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