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 Foreword o ' ' o : : S

-,--Thrs European Standard has been prepared by the Technrcal Commmee CEN/TC 177 "Prefabricated reinforced - )
comiponents of autoclaved aerated concrete or ilght-werght aggregate concreta -with open structure”, of whrch the -

secretariat is held by DIN.

Thrs European Standard shall be given the status of a National 'Standard erther by publication of an identical text or
by endorsement, at the latest by November 1995, and conflrctrng national standards shall be withdrawn at the latest )

by November 1995.
in order to meet the porforrnanea redurramams aa lzid ddvm n tha product aundardfar prafabmd compo-
nemts of Irghtwergm aggregt:e concrete wrth opan structurs a8 number of standardized test methods are
necessary. .

According to the CEN/CENELEC lnternal Regulatmns,‘” - - tries.are bound to lmplement this European
Standard: - Austria, : Belgium, Denmark, Finland, France, ‘Germany, Greece, Iceland, lreland, ltaly, Luxarnbourg,,

" Netheriands,’ Norway, Portugal Spam, Sweden, Swrtzerland and the Uruted Kingdom.
.1 Scope - ) . frreeeraenens rnen e
_This European Stangard specifies matndds fdr vanﬁcatron of tha effectwaness of the cdmsron urotecnon of -

reinforcing steel embedded - in autociaved: aerated concrete (AAC) components ' of ‘comnanents of
. lrghtwarght aggregate concrete with open structure (LAC) according to prEN 1520.

" - Tests according to this: standard are not required fdr LAC-cdmpdnants if carrosion protectxon is achieved by -
v Aerndeddrng the renforcing bars cdmplnew ina zdna of concrete with closeg structura accardmg to 4.4, 3 3 .
of prEN 1520, '

" Three different methods of shdrt-term tests (methods. 1 to 3) and.a long-term test (methca 4) are provrded
The corrasion protection systam is considered to be surtable for renforced cdmpdnema 'within the range of

application in accordance with prEN 1520 if it passes-
at ieast one of the short-term tests. the choice of which is free’

or o
. . the long-term test.
In cases of doubt the results of the iong-term test are deersrve (reference test method).

' The test metndds may. be used 10 examme the fundamentai sunabrlrtv of a corfasion protectve system n
compination with a definea manufacturing process for the production of renforced components. Thev may
aiso oe used for current dualrtv control. . .

NOTE: The specrfrcatton of three different short-term test methods s based on histoncal reasons and
estadlished procedures rather than on tecnnical needs. Since ail three short-term tests are mora severe than

" the long-terrn test (reference test methods) manufacturers are free to choosa the one with which thay are
tarmiliar or which. seems to be the most convenient or prac'ncal Expenencs has shown that protection

svstems wmcn das: one of the snort-term tests will alwavs pass}tne long-term test, tdd.

. - standard about "Prefabncated remforced componems of autoc!aved aerated concrata is in praparanon
at EN . . .
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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 mcorporated init by amendment or revusmm For undated references the Iatest o

~ edition of the pubhcatlon referred to applies.

prEN 1520 Prefabricated components of lightweight aggregate 'c_oncrete with open structur'e

3 Pnnctple

_ Test specnmens conmstmg of autoclaved aerated concrete (AAC) or hghtwelght aggregate concrete w:th open

structure (LAC) with embedded reinforcing bars are cut from prefabricated reinforced components or

o manufactured separately. The test specimens are exposed to a defined corrosive environment for a specified
" series of exposure cycles {short-term testlor for a specified period of time (long-term test). Immediately after
.. 'the end of the corrosiva exposure the concrete and the protective coating are removed from the embedded

bars, and the steel surface is examined visuaily for corrosion. The amount of rust present on the steei bars _

N taken from the test specsmens |s recorded. and compared with admissible Ilmns

" 4 Apperatus.

" a) Saw v ;
A saw for cuttmg test specimens from remforced components thhout excessive heatmg, vnbratron or
shock

b) Equipment for short-term test with altemate wettmg with sodium chiloride solution and drymg in alr
(method 1) : .
1) Facility for wetting the test specimens for 2'h'with sodlum chlonde solutron (ccncentratxon 3% by
- mass) by :mmersncn in a tank -orf'by contmuous spraying; ' . ) . ) '
2) Room or cabmet for drying the test specimens in air at15°Cto. 30°C for 70 h The relatxve humldrty
" and the air. movement shail be such’ that the rate of evaporation from a cylindrical beaker of 80 mm
diameter intially filled with water to 20 mm from the top is (756 + 25) ml per 24h. ’

c) 'Equnpment for short-term test with alternate wemng wrth water and drvmg in warm air (method 2)
o '_ 1) Facility for wettmg the specamens with water (water basm or water spray);.

p 2) Ventxlated room or cabinet capable of maintaining an air temperature of (40 % 5) *C and with provu-
sions for circulating air into and out of the room during the drying penod in a umform rmanner so that '
the rate of evaporatton specified in 6.2.1 is attamed _everywhers.

NOTE: 'To enable automation of the wetting and drying cycles it may be convenmnt to accom-
modate the wetting equipment acccrdmg to 1} in the ventilated room and to mstaﬂ an automatnct

temperature control system.
- d) Equipment for short-term test wrth alternatmg temperature {method 3)

A humidity cabinet for the storage of the test specxmens in ‘moisture saturated air- (relatxve humndtty.'
.2 95 %). The air temperature in the cabinet shall alternate every 3 h between (25 * 5) °C and
(55 = 5) - *C. The indicated temperature shall be reached within approxlmetely 1 hand then be mamtamed

constant during the rest of the 3 h period.
e) Equnpment for long-term test {method 4}

A humidity cabinet for the storage of the test specimens in air at a relative humidity of > 95 % and at
normal room temperature of1 5°C 10 30°C for a penod of 1a. . . .
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- fest specimens
5.1, General

The test specimens. shall be 400 mm long prismatic sectnons either cut from prefabncated remforced
components of current production (normal case) or especially manufactured for this purpose under conditions
as close as possible to those of current production. oo )

Each test specimen shall contain at least two remforcmg' bars coated with the protectlve system to be tested.
Where the test specimens are especnally manufactured the bars shall-be free from’ corrosion before applying
the protectwe system.

The wrdth and the height (thickness) of the test specrmens shall be such that the bars are covered on all sndes
with at least the minimum nominal concrete cover. .

if the test specimens are cut from prefabncated reinforced components their hexght shall extend over the full.
height (thickness) of the component. -

*In order to avoid damage due to the cuttmg operatlon the: test specnmens shall be cut from the remforced
'components .

- not less than 2 d after autoc!avmg nn the case of- AAC
- not.less than 7 d after manufacture in the ¢ase of LAC.

If the test specimens are manufactured separately the concrete cover at the bottom shall be equal to the _
minimum cover required in the product standard’ prEN 1520 respectively, and the cover at the top

_'shall be at least equal to that value. Test speclmens representing muitilayer.components shall have the same
structure as the prefabricated components. .

For each corrosion test at least three test specimens are requrred Three additional companion specimens
should be provided to enable comparison of the corrosion phenomena on the surface of the exposed bars with
that of unexposed bars unless it is beyond doubt that the steel surface has been free of any signs of corrosion
before the protection system has been applred . . .

" The compamon specimens sha!l be stored in(a ‘non-corrosive environment (relatlve humrdrty of the air not
“exceeding 70 %) until the end of the corrosxon tests. ,

5. 2 Seehng of the end faces and condfuomng of the test spec:mons

Precautions shall be taken so that corrosion does not enter from the end faces of the test speclmens into the
* interior, e. g. by application of an |mpermeable Iayer on the'end faces. .

" For tests according to method 3 and method ‘4 the test specrmens shall be condmoned prior to the test by
storing them for 2 h under water (tap water, approximately 20 °C) and subseguentiv in air at normal room
temperature of 15 °C to 30 °C and normal humidity of 30 % to 70 % for a penod of 14d. -

) The corrosion testmg shall be startad not less than 7 d after autoclavmg in the case of AAC and not Iess than .
28 d after manufacture in-the case of LAC. . :

6  Corrosion tests

6.1 Short-tarm test with aiternate weftlng with sodlum chlonde eolutron and drymg in air-
(method 1 . . _ _ . . :

' 6.1.1 Exposure ' ‘
The test specnmens shali be exposed to 10 cycles consnstmg of
-2 h wetting with sodium chloride solution with a concentratron of 3% by mass. .
.= 70 h drying in air under conditions indicated in 4. b 2)
NOTE: The drymg period may be extended to a total length of 7d, if requrred e. g. at weekends or

hohdavs Controf of humidity and air movement in order to achieve the prescribed rate of evaporation is .
only necessary for 70 h. A U
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6.1.2 Examination of steel surface and evaluation of results

Immediately-(not more than 4 d) after the fast drying period the concrete and the protective cover are removed
from the reinforcing bars, and the steel surface is examined visuaily from all sndes The end portions of the
bars over a length of 50'mm shall be disregarded. .

" The protectlve system is considered surtab!e for the mtended purpose

- if the.steel surface is free from corrosion or if only first signs of carrosion (no flaky rust or pxttmg) are
vigible in separate places which are approximately unrformly distributed over the bars and cover not more
than 5.% of the surface '

or -

- if the corrosion is not more than that observed on. the bars of unexposed companion specimens (rete‘rence .
" bars) whxch were stored in a non-corrosive atmosphere under the condmons mducated in 5.1, ' :

NOTE 1: in some countnes the effect of the corrosion test is ;udged by the reduction of the rust grade
accordmg to the European Scale for degres of rusting- The rust grade of the reference bars . -
‘and that of the expcsed bars are determined. The reduction in rust grade , :

" number is calculated by subtracting the rust grade of the exposed bars from that of the referance bars The.
effect of the protectrve system is assumed to be sattsfactory if the reduction of the rust grade number 1S

not greater than 1. . . :

NOTE 2: Where protactive coatlngs are used whnch adhere very strongly to the steel surface (such as
- epoxy coatings or modernemuision, systems,it,can, be very difficuit to,uncover the stee surface without

disturbance of tha corrosion phenomena./In such cases the protective 'system may be conardered suitable

if no signs of corrosion are visibie on the surface of the coatxng :

6.2 . Short-term test with alternate wetting with water and drytng in warm air {(method 2)

6.2.1 Exposure , e , .
The test specimens shall be exposed to' 30 cycles of alternate wetting and drynng '
Wetting shall be aohneved by stonng the test spec:men under water for 2 h by exposmg them to sprays of -

- water such that surface adjacent to the reinforcing bars is constantly. kept wet. Tap water with-a temperature

- of {20 +. §) °C shalil be used. Dunng the wamng penod an: air temperature of 15 °C to 30 C shau be
mamtamed ' . o L

: After the wettmg penod the test specxmans shall be dned for 21 h in crrcutated air at (40 = 5) C The air
- movement along the surfaces of ‘the test. spscimens ‘shail be such during the drying periad. that the rate of
evaporation from a cylindrical beaker of 80 mm diameter initiaily filiad thh water to 20 mm from the top is

(250 = 50) mi per 24 h.

.When the cycles have to be interruptad, e. g. at weekends, hohdays, or in the case of breakdown of the
equipment, the test specimens shall be stored in air at 15 °C to 30 ‘Cand any hurmdrty However this does not
replace the prescnbed drying procedure. . : .

Attematwely, the normal drying procedure in cxrculated air at (40 -+ 5} C may be. extended up to7d.

NOTE if wetting and dryvng takes place in tha same room or cabmet it is not necessary to cool the air’
aftér the end of the drying period by amf;oxal means. it 1s sufhcrent to turn the heatmg oft so that tempera- ’
ture’ decreases by natura! heat loss. o

) '8.2._2 Examination of the steei surface an_d e_valuation. of results
See 6.1.2. '
6.3 Short-term test with alternating temperature (method 3)

-6.3.1 Exposure

The test spec:mens shall be ptaced in the hum:drty cabmet according to 4d)’ m mousture saturated anr and
exposed for 28 d every 24 h to four temperature cycles as mdlcated in 4 d)
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When the cycles have to be interrupted, e. g. at weekends, holidays or in the case of breakdown of the
equipment, the test specimens shall be stored in moisture saturated air at 15°C to 30C. If this period is at
‘least 4 h.it may be taken to be equivalent to the regular. (25 £ 5) "C period. Otherwise it may not contribute
to the cycles ' R,

‘ 6.3.2 Examination of the steel surface and evaluation of results
See 6.1.2. ’ ‘ o '

6.4 Long-term test (method 4)
6.4.1 Exposure
The test specimens shall be placed in the humld:ty cabmet accordmg to 4e) for 3 penod of ta.

6.4.2 Examination of steel surface and evaluation of resu!ts

' See 6.1.2.

7' Test report -
'The test report shall inc!dde the following:
a) identification of the product; "
b) date of manufacture or other code;
c) date of samphng, '
-d) place of testing, testing institute and person responsnble for testmg,
e} date of beginning and end of corrosion test;
~ f} number and date of i issue ofithis European Standard
g) applied test method; e
h) general appearance of the test specnmens (defects, cracks),
il type of corrosion protectlon,

k) percentage of corroded surface of the. mduvrdual test specrmens and of the reference speclmens (rf any)

and mean values -
(Altematnvely Reductson m rust grade of each individual test. specnmen and mean value ),

1) descnptlon of corrosion phenomena
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