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An Experimental Study on the Engineering Properties of High
Strength Flowing Concrete Using Flyash and Silicafume
(Part 1. Workability of Fresh concrete}
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ABSTRACT

Production of high strength concrete requires a low water-cement ratio and this leads to the
high cement content. Mineral admixture like fly ash(FA) is often cheaper than ordinary portland
cement(OPC) and this factor in combination with possible improvement in workability and
moderation of the heat evolution of the cement-rich mixes tends to encourage its use. The other
mineral admixture that its use has been widly advocated is silica fume that increases compressive
strength due to its pozzolanic reaction,

The objective of this study is to assess the contribution of mineral admixtures{FA, SF) to the
workability and the strength of concrete with iow water-binder ratios. In this experimental study
that investigates and analyzes the properties of fresh concrete, it is presented that using
admixtures like flyash and silica fume as binding material increases properties of high strength
flowing concrete having very low water cementitious ratios of 0.23 and 0. 30.
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Table 3. Physical properties and chemical

composition of silica fume

2]3 4L Table 5 Ton, 4% A= | Physical properties
RA} ol o Dae
o Alel RH-10002 Al&351odoni, 2 572 Table Specific Blain surface paCrc;airCslees
4 } "
63} 2l gravity area (cm'/g) (> 44/m. %)
2.2 220, 000 1.0
Table 1. Experimental factors and levels Chemical composition
Factors Levels Si0z | A1203 | FezOs | Cal |Naz0 | K20 | MgO | S | C |
%/CT" () 25 - 30 86 | 0.4 | 0.1 0.1]0.4/0.3]0.3/0.1]0.5
Replacement 3) o 96| 1.0} 1.5/0.5,0.5}/3.0[2.0]0.425
proportion qf 0 - 10 (FA)” - 10 (SF)
admixture(%)

Air content
Compacting factor

Test items Unit weight
of fresh o
concrete Mixing temperature
Time dependent change of
slump, flow, and slump-flow
Compressive strength
: Spritting tensile strength
T?S;a;ézﬁzd Ultra sonic pulse velocity
goncrete Dynamic modulus of elasticity
Static modulus of elasticity
Rebound number
1) ¥/CT : Vater cementitious materials ratio
2) Weight percentage
3) FA : Flyash
4) SF : Silica fume

Table 2. Physical Properties of cement

Table 4. Physical properties and chemical
composition of flyash

Blain surface area (cmz/g) 3376
Fater requirement (% of control) 100
Strength  actvity index  withi T

portland cement, at 28days 30.9
(% of control) {

Specific gravity [ 2.18 B
Silicon dioxide(Si0z) (%) 62.9
Moisture content (%) 0.1
Loss of Ignition (%) 4.6

Table 5. Physical properties of aggregate

IPro. of |Pro. of| Unit

fe . :
1 Ordinary portland T Max. Specificjabsorp- | solid |weight
Type of cement YPe Igize | P gravity [tion volume
_ _ cement{Type 1) ! (%) (%) |(kg/t%)
Specific gravity 3.16 ] Fine
Soundness (autoclave, %) 0. 09 agg. 5 3,2f 2.57 0.81 67.3 1.73
>44m (%) 14.6 Coarse| | T“ N
5 6 . .
Finenoss >88m (%) 41 agg, 15 6. 2.63 l 1.07 63.9 1.60
Blain (em/g) 3,243
Compressive 3 days 118 Table 6. Physical properties of superplasticizer
strength 7 days 249 ] SeciT
(kg/cm ) rinciple pecilic P
_ 28 qays 357 Appearance component | gravity Toxicity
Time of Initial 4:02 -
- Dark brown synthetic ! 117
set(h:m) Final 5:53 liquid polymers | . none
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Table 7. Mix proportion of concrete
| Aimirg | Replacement Vater . . . ]
D of |W/CT slumpg prgmrtion S/A } c:ntﬁnt; Unit volume (L/m’) Unit weight (kg/m)
mix of admixture \ { A ) A .
(%) (cm) (°/wt) NI (kg/m i Cc 1 FA 5A S G C } FA @ SA S G
25PLC_ 0 BN D R I
25FAC | 25 10 (FA) e | 29 - | | 403 Cogo |60 - 6351060
[uidul i S I A Sl i | 540 Fomoee I |
25SFC 10 (SF) - 27 ‘ [ 60 !
21 7 38 ! 150 }, - -4 f - el !
30PLC o | 159 | - - 1 1500 - | - .
30FAC | 30 10 (FA) BTN EIN- 422 | aso 0 666 1110
Rl Al ol | 45 gl I
30SFC 10 (SF) ‘ - 23| L Ts0 L
Rem) 25 PLC
I — PLC : Plam concrete
T Type of concrete —1-— FA(‘ : { ash _concrete
! SFC ica fume concrete
- W/CT{water cementitious mater lals ratlos
Table 8. Properties of fresh concrete.
1D of “/ﬂ Dosage Air | Unit Mixing Initial Initial = Initial Compacting
R (%) of SP content ‘ veight temperature slunp flow - slump-flow factor
mix. %) (%) (%) | {kg/t) (t) {cm) (cm) 1 {cm) (CF}
ZSPLC ! 1.4 2.8 | 2.45 27.0 22.5 53.0 45.0 0 99
zam ; 25 \f 1.5 1.9 2.46 27.5 21.0 51.5 37. o 0 99
ZSGH: | 20 | 1.9 2,47 28.0 | 202 | 330 33,0 0.97
3013,‘ L1027 2.41 270 . 195 50.0 26.0 0.95
BOFA(, 30 f 1.2 2.2 2.42 27.0 1 23,7 61.5 51.0 0.98
- e SR W S
30SFC 1.7 1.8 2.41 26.0 | 207 52.5 35.0 0.98
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Tabie 9. Time dependent change of slump,

slump-flow, and slump-flow

Test Results of Slump, Flow
and Slump-Flow {cm)

15m 30m | 45m GOm
21.2120.1117.5/13.0
37.0(31.0 [26.0 [25.5
49.8146.8/40.3/40.0
20.5119.1/16.7[13.5
33.0 (360 |27.0 23.
45.5142.543.5 40,
19.2117.112.8|12.
29.5 26.5(23.0 [21.
43.8140.8(38.3/37.
14.3112.3] 9.8] 7.
24,0 [22.0 21.0 21,
145.5141.3]40. 038,
123.021.019.0] 16,
46.0 40,0 |38.0 [27.
55.055.0 48.5|48.
19.3]16.0]13.4 )12,
29.5 25,0 [23.0 121,
52.0 44,042, 0|36.

ID of

mix,

Test

Inlt

22.5
45.0
53.3
21.0
37,0
51.5
20.2
33.0
1438
19.5
Jos.0
. |s0.0
237
51.0
61.5
20.7
35.0
52.5

120w
7.5
20.5
34.5
7.5
20.5 |
33.5
5.6
20.0
31,5
4.0
20,0
33.5
9.4
21.0
37.0,
6.5
21.0
34.0

90m
9.6
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10.2
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9.1
21.0
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