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An Experimental Research on the Material Properties
of Super Flowing Concrete
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Abstract

In this study, the properties of super flowing concrete containing fly ash were experimentally
investigated and compared with those of ordinary concrete, Tests were carried out on five types
of super flowing concrete mixes containing fly ash and three types of ordinary concrete mixes
without fly ash. Flow test, O-funnel test, box test, L type test and slump test were carried out
to obtain the properties for flowability and workability of fresh concrete, The mechanical proper-
ties of hardened concrete were also investigated in terms of compressive strength, splitting ten-
sile strength, modulus of elasticity, creep and drying shrinkage.

In fresh concrete, it was found that super flowing concrete had excellent workability and flow-
ability compared with ordinary concrete, and had self-compactable performance, Super flowing
concrete also had good mechanical properties at both early and late ages with compressive stren-
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gth reaching as high as 40 MPa at 28 days. The creep deformation of super flowing concrete

investigated was relatively lower than that of ordinary concrete, but drying shrinkage was much

higher.

Keywords : fresh concrete, flowability, fly ash, self-compactable performance, mechanical prop-

erty, super flowing concrete, workability
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Table 1 Material properties

Properties|  Cement Fly ash Fine aggregate | Coarse aggregate
Type I portland] By-product Sea sand Crushed stone
Type .
cement of power plant Max. size 19 mm
Specifi
PetiE] g5 221 258 261
gravity
Specifi
PERE | misemt/g | a1 et /g - -
surface
Fineness _ _ ' 682
modulus ' ’
Table 2 Superplasticizer
Specific H Solid Quantity Main component
gravity p content (%) | {Cement weight %) 1m0
Sulfonate naphthallene
L18 |7~95 41 0.8~2.0
formaldehyde condensate
2.2 HHEHAA|

Table 39 et uvie} o] SF 1-1, SF 1-2,
SF 1-3, SF 14+ A %A F%2 30%7} Eato]ol
#ola SF 2= AFA T3 40%7}t Feholof
olt}, SF 1-1, SF 1-2, SF 1-3, SF 149 =8 E
ol g #2 A FIH= A7 0.27, 0.31,

2| E8S=FE M 8 A 35 19%.6.



Table 3 Basic mix proportions

. Water — | Volume ratio of
Specific . Water Binder (kg /m’) Aegregate(kg /m') Superplasticizer | Binder coarse
number Classification (kg /m®) . (kg /m®) ratio | aggregate to
Cement | Fly ash | Fine |[Coarse
(%) concrete
SF1-1 195 390 167 814 733 10.0 35 0.27
_§F 1-2 fi) ﬁg 185 370 159 782 820 10.0 35 0.31
SF1-3 175 350 150 739 917 10.0 35 0.35
SF14 | conerete 165 30 | 141 | 678 | 1032 9.9 35 0.39
SF 2 fuxes 190 300 | 200 | 778 | 819 8.5 38 0.31
__I}I_C 1 Ordinary 185 350 0 775 1035 0.0 53 0.39
~_NC2 | concrete 175 400 [ 760 1035 4.0 44 0.39
NC 3 mixes 175 500 0 677 1032 7.5 35 0.39
0.35, 0.390] 3 E- A3 v 2% 35%e|ch w3 2o|A Q8% utAg ol%3}y] $sir e D139
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Fig. 1 Tests of fresh concrete
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Fig. 2
Equipment of creep
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Table 4 Experimental data of fresh concrete

Specific Flow(cm) |O-funnel(sec)| Box(cm) | Ltype [Slump(cm)

number

SF11 65 6.9 2.5 | excellent -

SF12 67 78 2.0 | excellent -

SF1-3 65 closed 45.7 poor -

SF 14 60 31.8 48.5 poor -
SF2 65 7.6 22.5 | excellent -
NC1 40 closed - - 18.7
NC 2 36 closed - - 18.0
NC3 36 closed - - 18.7
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Table 5 Experimental data of splitting tensile strength and elastic modulus

3 days 7 days 28 days 90 days
£ (MPa) | f, (MPa) | f. (MPa) | f, (MPa) |{. (MPa) | f (MPa) | E (GPa) A;CgZde f. (MPa) | f; (MPa) | E (GPa)
SF11 20 2.4 3 35 47 40 2 32 53 47 31
SF12 19 23 k) 3.4 4 37 28 2 54 46 3
SF13 16 2.0 3l 2.9 46 37 28 2 53 44 3
SF14 11 1.0 2% 2.8 k1| 36 23 2 4 40 30
SF2 11 1.1 23 2.5 k" 35 25 27 4 44 2
NC1 8 14 17 2.3 24 31 23 23 27 34 2%
NC2 18 2.6 30 3.7 42 4.0 2 3l 43 42 3l
NC 3 31 36 50 43 61 49 2 37 62 5.2 H
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