Abstract

The models for predicting three functional requieats of filling ability of self-
compacting concrete (SCC) i.e. deformability, sggtien and passing ability through narrow
spaces were proposed. Deformability was defineactade deformation capacity indicated by
slump flow and velocity of deformation measuredBycm slump flow time (). Models for
predicting slump flow and sy were developed based on the concepts of free waster
retainability of solid particles, and inter-pamidbrces in the concrete. It was found that slump
flow and Tso varied mainly with free water content and wer® aiffected by volume ratio of
paste to void of compacted aggregate phasewater retainability of solid particles, and
efficiency and dosage of superplasticizer (SP). dibpersion effect of SP was considered to
reduce water retainability of powders as well &diém and cohesion among solid particles.
Since static segregation has relationship with ditge a model for predicting bleeding
capacity which was formulated as a function of fnester content, effective surface area of
solid particles, and average degree of reactiorsnolers was adopted. It was found that the
increases of w/b andincreased bleeding due to the larger free wat@uaimBleeding of the
mixtures with naphthalene and melamine based St?saged with the increase of water
reducing efficiency when all other mix proportioarameters were kept constant. However,
polycarboxylate based SP showed lower bleedinggtinduaving higher water reducing
efficiency than the others. The bleeding capacfty) % was specified as the minimum
requirement for SCC to avoid static segregatiomdtel for predicting volume of aggregate
blocking through bridging at narrow openings wageaed from the previously proposed one.
The parameters considered in the previous moddizeedistribution and volumetric ratio of
aggregates, and clear spacing and size of theoreamhents. The effects of aggregate shape
and viscosity of the concrete were introduced theomodel in this study. It was observed that
the maximum L-box passing ability and width of thgtimum range of & for achieving the
highest passing ability were smaller in cases ghdu irregularity and larger volume of
aggregates. The verification tests confirmed thatgroposed models could be used to predict
slump flow, Tsp and bleeding capacity with satisfactory accuraciesvever, the accuracy of
model for predicting blocking conditions of SCC dhd prediction of bleeding of SCC using
polycarboxylate based SP should be further verified

This study is also aimed to investigate the effeatproperties of SCC of bottom ash
and very fine sand as partial replacement of nofimalaggregate. When using bottom ash in
concrete, water retainability is more practical being used in mix proportioning than water
absorption of the aggregate. A test method forroheteng water retainability was therefore
proposed. Test results of SCC mixtures with botash show that slump flow and L-box
passing ability reduced, whilgylincreased with the increase of bottom ash contéhts use
of bottom ash resulted in the reduction of compvesand splitting tensile strengths and
caused the increase of porosity. However, theggeptes were improved in long term by pore
refinement due to pozzolanic reaction when 10 %obotash content was used. Chloride
penetration, carbonation depth, shrinkage in drgngironment of the bottom ash mixtures
except for the mixture with 10 % bottom ash wergdathan those of the control SCC, mainly
due to higher porosity. On the other hand, thestaste to sodium sulfate was enhanced with
the increase of bottom ash content. It was fouatl ah 10 % very fine sand content, slump
flow and L-box passing ability were slightly hightelan that of the control SCC due to the
compatibility between void content and specificfate area of aggregates and reduced with
the increase of very fine sand content when varg 8and content were over 10 %. The
increase of very fine sand content increasgdlilie to the higher effective surface area of the
aggregates. As a result, it can be concluded Heabptimum replacements for the tested
bottom ash and very fine sand are about 10 % bghwer total fine aggregate.



