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Abstract

Both strength and durability of concrete are now considered as significant is:sues for
concrete structures. In BS 8110: Part 1: 1985, the improved durability of coilcrete is
achieved by using mixes with higher strength such as Grades 255 and 30. Hoyvever, a
recent survey has found that volume batched nominal mix of 1:2:4 (20 mm) is sjtill used
in many construction sites in Sri Lanka, especially in the outstation sites. Thdugh this
mix gives 28 days compressive strength of 20 N/mmz, the long term durabilit1y of this
concrete specially when exposed to aggressive environment is questionable. Tfjlis could
be an undesirable situation which should be corrected with both short term and lbng term
solutions. The concrete mixes such as 1: 1.5: 3 and 1: 1: 2 recommended for G;rades 25
and 30 are also not often used since they are expensive. It is shown that these tv;vo mixes
could contain about 375 kg/m’ and 485 kg/m®, fespectively. These are quite higfx cement
contents and hence indicated the possibility for reduction to make them m!ore cost
effective. However, in all these mixes, the fine to coarse aggregate ratio was mLihtained

\
at 1:2 so that the same gauge boxes could be used at the site. ;

In this research, a cost effective short term solut 2d to obtain Grade;:s 25 and
30 concretes based on detailed experimental programme. It is shown that strengiths of 25
N/mm? and 30 N/mm’® could be obtained with volume batched 1:2:4 nominal :mixes by
adding extra cement. For Grade 25, 20% extra cement could be recommcm;ied. For
Grade 30, it is 30%. This can be considered as a quite practical solution since.j an extra
gauge box for the percentage increase in volume of cement could be used. | |

With the aid of sorptivity testing, it is shown that extra cement could give :cnhanced
durability. This study was further extended to determine the effectiveness of sijica fume
with locally available fine and coarse aggregates. It is shown that silica fume cbuld give
strength enhancement with certain mix proportions. It could also give the same

workability at a lower binder to water ratio. It could also reduce the sorptivity thus

increasing the durability. |
i
Key words: Nominal concrete mixes, compressive strength, sorptivity |
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