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Experimental Study on the Effects of Mineral Admixtures
on the Fluidity and Strength Characteristics
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Abstract

Recently, several failure cases of concrete structures during construction have been reported.
The main reason for these failures is attributed to the poor quality of concrete during construction.
It is, therefore, necessary to develop and use high quality concrete. The purpose of the present
study is to explore the characteristics of superplasticized concrete, especially the effects of mineral
admixtures on the fluidity and strength characteristics of high performance concrete. The mineral
admixtures considered in the present study are fly ash, blast furnace slag and silica fume, respecti-
vely. The major test variables include the amount of these mineral admixtures, cement contents
and water-cement ratios. The compressive strengths for various cases were measured and reported.
Optimum contents of mineral admixtures for strength development were derived. The corrosion
phenomena of reinforcements embedded in various concrete specimens have been also studied.
The present study provides useful basis to apply high-performance concrete to actual structures.
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Table 1 Types of specimens

T4 4P w/cH] gAY E
AR 71E A9 =7 (% of Cementitious (water/cementious (kg%aﬁ)
. Content) materials)

N-0-0 - 0 045 380
N-FA-15 Fly Ash 15 0.45 380
N-FA-30 Fly Ash 30 0.45 380
N-BS-15 Blast Furnace Slag 15 0.45 380
N-BS-30 Blast Furnace Slag 30 045 380
N-SF-7.5 Silica Fume 75 045 380
N-SF-15 Silica Fume 15 045 380
H-0-0 - 0 0.32 490
H-FA-15 Fly Ash 15 0.32 490
H-FA-30 Fly Ash 30 0.32 490
H-BS-15 Blast Furnace Slag 15 032 490
H-BS-30 Blast Furnace Slag 30 0.32 490
H-SF-75 Silica Fume 7.5 0.32 490
H-SF-15 Silica Fume 15 0.32 490
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Table 2. Mix-designs for N-mixtures

NHIE Al E E3A4 B 2EA 254 FNHF
(kg/m® (kg/m°) (kg/m®) (kg/m®) (kg/m®) (percent)
N-0-0 380 0 171 718.3 1077.5 3.1
N-FA-15 323 57 171 710.6 1065.9 25
N-FA-30 266 114 171 702.8 1054.3 28
N-BS-15 323 57 171 716.7 1075.1 35
N-BS-30 266 114 171 715.1 1072.6 21
N-SF-75 3515 285 171 714.3 10714 32
N-SF-15 323 57 171 710.2 10654 35
Note: (1) w/ce]: 045
(2) AEA Fo%: AHE F39 0.05%
(3) A5 (Super20)F 8 £HZA7L 17+ 1emo] HEE &
Table 3. Mix-designs for H-mixtures
AR5 Al E &34 e ZHEA #HEEA 7%
(kg/m®) (kg/m®) (kg/m%) (kg/m®) (kg/m?) (percent)
H-0-0 490 0 156.8 696.8 1045.3 2.4
H-FA-15 416.5 735 156.8 686.9 1030.3 33
H-FA-30 343 147 156.8 676.9 10154 24
H-BS-15 416.5 735 156.8 694.8 1042.1 2.1
H-BS-30 343 147 156.8 692.7 1039.0 31
H-SF-7.5 453.3 36.8 156.8 691.6 10374 24
H-SF-15 4165 735 156.8 686.4 1029.7 29

Note: (1) w/cH]: 0.32

(2) AEA B3 AHE F39] 005%

(3) super20 Fo: £YUE 17+ 1cmo] HER Ry
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Fig. 1. Specimen of corrosion experiment.
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Table 4. Dosages of superplasticizer for 17+ 1 cm
slump control (% of Cementitious Con-

tent)

Dosage (% of | Relative Dosage

Specimen Type| Cementitious |for Zero Mineral

Content) Admixture (%)
N-0-0 0.90 100.00
N-FA-15 0.85 94.44
N-FA-30 0.70 77.78
N-BS-15 0.75 8333
N-BS-30 0.65 7222
N-SF-7.5 1.10 12222
N-SF-15 1.70 188.89
H-0-0 1.00 100.00
H-FA-15 0.90 90.00
H-FA-30 1.30 130.00
H-BS-15 1.10 110.00
H-BS-30 1.10 110.00
H-SF-7.5 140 140.00
H-SF-15 2.15 215.00
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Fig. 3. (a) Dosages of superplasticizer according to fly ash contents{N-mixtures)
(b) Dosages of superplasticizer according to blast furnace siag contents{N-mixtures)
(c) Dosages of superplasticizer according to silica fume contents(N-mixtures)
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{e) Dosages of superplasticizer according to blast furnace slag contents(H-mixtures)
{f} Dosages of superplasticizer according to silica fume contents(H-mixtures)
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Fig. 4. {a) Compressive strengths according to age for fly ash mixtures(N-mixtures)
(b) Compressive strengths according to age for blast furnace slag mixtures{N-mixtures)
{¢) Compressive strengths according to age for silica fume mixtures(N-mixtures)
(d) Compraésive strengths according to age for fly ash mixtures(H-mixtures)
(e) Compressive strengths according to age for blast furnace slag mixtures(H-mixtures)
{f) Compressive strengths according to age for silica fume mixtures(H-mixtures)
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Table 5. WLRs of reinforcements according to so-
dium chioride contents

Al ‘\’5]21% i 0% 0.8% 1.6%
N-0-0 0.000 0.726 0.862
N-FA-15 0.000 0.850 0.986
N-FA-30 0.000 0.766 1.034
N-BS-15 0.000 0.669 0.827
N-BS-30 0.000 0.736 0.992
N-SF-75 0.000 0.784 1411
N-SF-15 0.000 0.890 1.394
H-0-0 0.000 0.645 0.935
H-FA-15 0.000 0.712 0.953
H-FA-30 0.000 0.674 0.726
H-BS-15 0.000 0.361 0.846
H-BS-30 0.000 0.635 0.798
H-SF-7.5 0.000 0.783 1.344
H-SF-15 0.000 0.751 1418

Note: Q318 gt #EA T3 Uy SFIL
&
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Fig. 6. (a) WLRs according to sodium chloride contents for fly ash mixtures{N-mixtures)
(b) WLRs according to sodium chioride contents for blast furnace slag mixtures(N-mixtures)
{c) WLRs according to sodium chloride contents for silica fume mixtures(N-mixtures)
(d) WLRs according to sodium chioride contents for fly ash mixtures(H-mixtures)
{e) WLRs according to sodium chloride contents for blast furnace slag mixtures(H-mixtures)
(f) WLRs according to sodium chioride contents for silica fume mixtures{H-mixtures)
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