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Table 3. Requirements for freeze-thaw resistance in accordance with OST D-05.03.04

Concrete pavements [13]

Tabela 3. Wymagania dla mrozoodpornosci betonu zgodnie z OST D-005.03.04 Nawierzchnia

z betonu cementowego [13]

Expo- Factor .  Category PKN-CEN/TS 12390-9:2007 Mass lost after
sure  PN-EN  PN-EN 13877- m,fm
Class  480-11:2008  2:2013 28 cycles (m) 56 cycles (m_)
FT0 - -
average < 1.0 kg/m?,
XF3 <0250 mm FT1 m'ﬁhilenusingle result - -
> 1,5 kg/m®
XF4 <0200mm  FT2  m,average<05kgm? Ms2verage<10kg/m’, while .,

ce presented in LST 1974:2012 [8]. Itis

no single result > 1,5 kg/m* ™

severe climate the requirements are

limited to 5% and defined as: more restricted as the limit value of air
Af = (f_, — f Nevele)f content depending on the aggregate
where el . size is: up to 8 mm =2 5,5%; up to 16 mm

f Nevd= _ compressive strength after N cycles
of freezing-thawing (for XF4 it is
recommended Mcycle = 300);

f ., — 28 days compressive strength.

In BS 8500-1:2006 [1] there is Ta-
ble A.8 that gives concrete properties
and limiting values to resistthe XF
exposure classes. These recommen-
ded concrete qualities are suitable for
an intended working life of both ,at le-
ast 50 years” and ,at least 100 years”.
There are other limits minimum ce-
ment content for lower and higher
strength concrete in specific exposure
classes and they depends on aggrega-
te size. Requirement for minimum air
content is also applicable to lower
strength concrete is specific exposure
classes (Table 4).

Similar concept is in German DIN
1045-2:2008 [3] but due to more

= 4 5%; up to 32 mm = 4,0%; up to 64
mm 2 3,5%. Probably in the nearest

future the same idea will be implemented
in new version of PN-B-06265:2004.

Summary

NPP construction in Poland has to
be based on standards or some techni-
cal guidelines. The only guide that co-
vers almost all aspects of construction
phases is RCC-CW published by
AFCEN. The problem is that it is based
on French experience and European
Norms (EN) but also partially on French
National Standards, that are not always
compatible polish conditions. Resis-
tance to freeze-thaw cycles is, next
to ASR [5], one of the example where
there is a need for to adapt these re-
quirements.

Table 4. Limiting values for composition and properties of concrete to resist freezing and
thawing according to BS 8500-1:2006 |1)
Tabela 4. Wartosci graniczne dla skladu i wlasciwosci betonu z uwagi na mrozoodpornosé

zgodnie z BS 8500-1-2006 [1]
Min. air content and min. cement or combination

32/40 mm 20 mm 14 mm 10 mm
30 35 45 55
C20/25 0.60 260 280 300 3120
XFl
C28035 0,60 260 280 300 320
3.0 35 45 55
C25/30 0.60 ! ; : :
= 260 280 300 3120
XF2
C32/40 0.35 280 300 320 340
3.0 35 45 55
C25/30 0.60 / ; : :
- 260 280 300 320
XF3
C40/50 045 320 340 360 360
3.0 35 45 55
C28/35 0.55 . ; : ’
: 280 300 120 340
XF4
C40/50 0.45 120 140 360 360
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