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This research project was a comparative study of various properties, which are changed
when cement paste is compared with cement with pozzolanic material and cement without
pozzolanic material. Both of them were examined after applying the double mixing (DM)
method. The study was conducted in order to determine the most appropriate mix ratios. The
experiments tested the bleeding, workability, setting time, autogenous shrinkage and compressive
strengths. Results of the study of the cement paste with pozzolanic material mixed using the
double mixing method revealed that the w/b ratio, quantity of fly ash that replaced cement, and
type of fly ash were the important factors in making positive changes in the properties of the
cement paste using the DM method. For example, the cement with the pozzolanic material
reduces the bleeding of cement paste and fresh concrete. It also increased the fluidity of the

cement paste.
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Standard specification for coal fly ash Class
N F &
Silicon dioxide (8i0,) plus aluminum oxide (ALO,) 70.0 70.0 50.0
plus iron oxide (Fe,0,), min, %
Sulfur trioxide (SO,), max, % 4.0 5.0 5.0
Moisture content, max, % 3.0 3.0 3.0
Loss on ignition, max, % 10.0 6.0 6.0
m‘na‘ﬁ 3.4 Physical Requirements for fly ash
Standard specification for coal fly ash Class
N F C
Fineness:
Amount retained when wet-solved on 45pm (No.325) 34 34 34
max, %
Strength activity index:
With Portland cement, at 7 days, min, percent of control 75 S 75
With Portland cement, at 28 days, min, percent of control 75 73 75
Water requirement, max, percent of control 115 105 105
Soundness
Autoclave expansion or contraction, max ,% 0.8 0.8 0.8
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. L:0.5min " H:ymin H:zmin
DM : W +Cement+Flyash ~ PM. 7 +W2 SM. 7

X : mixing time for SM , y,x : primal and secondary mixing time for DM , x=y+z
C :cement, W : water , Wi : primal water , W2 : secondary water , L: low speed

H : high speed , p.m.: primal mixing , s.m.: secondary mixing
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