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We are indebted indeed to researchers in this group, and acknowledge with
gratitude the valuable information we have had access to and been able to
apply in our fight against premature deterioration of our concrete
structutes.

It is difficult for us in our minute community to maintain the contacts that
are so essential for our scientific development endavors; - we have not been
able to attend the two latest alkali-silica congresses. Smallness, however
is not only an obstacle. It is probably easier for us than for most others
to trace back the original compositions of our structures. Because of
smallishness the only cement producer in the country was not restricted
either to the production of portland cement or pozzolan cement under narrow
specifications, but could resort to the production of a special variety of
"portland cement". As scon as we had proven that an addition of 5 or 7 1/2%
silica fume was a remedy for our alkali malady we started doing so.

We now learn that orhers are contemplating a revision of their cement
specifications to allow for the addition of silica fume, to improve the
cement and to safeguard structures.

The harshness of the Icelandic enviromment calls for extraordinary approaches
to solve our problems. Geographically the country is so young that practically
no clay deposits oxr calcarious rocks are to be found, and silicious minerals
are rare. We therefore produce cement out of sea shells and perlitic rock.
This cement consequently is high in alkalies.

Secondly volcanic formations in contact with water quench fast and produce
glassy rocks - which normally are more reactive than chrystalline ones.
Thirdly as a consequence of the geographical location in the middle of the
N-Atlandic, driving rains are common, the frequency and strenght of wich are
not surpassed widely.
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The three parameters govering alkali-silica reactions, high alkalies,
reactive aggregates and high humidity are therefore plentiful in this
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They should therefore dry out.

We know now that low temperatures and the outward temperature gradient do High alkalinity of our concretes is partly derived from poorly washed
not prevent the damages. ' seadredged sand and gravel. In our absorbtive aggregates this can bring the
sodium salt content 1,3% Na0 equivalent or more. Not only does this
increase the alkalinity of the fresh concrete. We also firmly believe that
the C1™-ion has a catalytic effect on the reaction, and we expect this
effect to be relatively greater at lower temperatures. Preliminary test
results shown in fig. 5 support this even though they can not be considered

conclusive.

When the reactivity was detected and the damages became obvious we resorted .
to general use of pozzolanas, and interground with the clinker various i
amounts of rhyolite. Soon, after the ferrosilicon plant was erected in

Iceland, however, we started replacing 5-7 1/2% of our cement with silica

fume. It can be stated that we have harvested excellent results of this

addition in all our tests and endeavors.
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0.0 When NaCl is added to fresh concrete ionic exchanges take place between the

lime freed from the cement hydrolizes and the sodium salt. CaClé is there-
j fore present in the fresh concrete, and its catalytic effect is well known
We cannot avoid altogether the use of reactive aggregates; yet we know that f from empirical tests; but we would like to have the effect better clarified.

the m%neralé react differently (fig. 3){ and we also observe increased ; Analyzes of cores from damaged concrete with sea-dredged attregates have
reactivity in our blended aggregates (fig. 4).

] shown 0,2 -0,5 g NaCl/kg. The average of this content could be introduced in
standard mortarbars by using a 0,7% NaCl solution instead of mixing water.
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This relatively dilute solution which has only 1/5 of a seawater strenght,
has definite influence on mortarbar expansion at lower temperatures. This
can be read from the diagrams in.fig. 5. In this illustration we have
drawn the danger demarketion line which now has been included in our
building regulations, e.g. less expansion than 0,1% in one year.
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Fig. 6 is shown here as an introduction to the climatic condition we have to
cope with. Low temperature, frequent rainfall and strong winds tend to keep
our structures wet most of the time. The comparison between Copenhagen and
Reykjavik is based on a 35 year data for the years 1930-1965. Note that high
winds and much rain coincide in Reykjavik during the winter months. '

Bearing the meteorological data above in mind it will not be surprising to
anyone that there is sufficient humidity in our housing concrete to maintain
wetness for alkali-silica reactions. Moreover 80% relative humidity in the
concrete appears sufficient to maintain the reactivity. This can be read
from Table I and corresponding diagrams (fig. 7).
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Finally we wish to emphasize that the replacement of silica-fume in
relatively small quantities in our alkali-rich cement is simultaneously an
improvement of our cement and a strong safeguarding factor agains deleterious
alkali expansions.






