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Foundamental Properties of High Strength Concrete Using Silica Fume
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Summary

An experimental study of the application of silica fume for the high strength concrete

was conducted. Nine specimens with three different contents of silica fume, 0%, 10%, 20

% and with three water-cement ratio 30%, 40%, 50% were tested. Results shows that

10% of silica fume and 30% of water-cement ratio has a maximum strength with 700kg

/em? of compressive strength and 64kg/cm? of splitting tensile strength and 100kg/cm?
of flexural strength. Slump value of the tested samples decreases with increasing water-

cement ratio and elapsed time of silica fume. Splitting tensile strength(eg;) and flexural

strength(o;) and static modulus of elasticity(E) can be correlated with compressive

strength(g.) from a regression analysis.
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Table-1. Physical properties of normal port-
land cement

Tensile strength
(kg/cm’)

Compressive

tling t
Setting time strength(kg/cm®)

Fineness
(em'/g)

Specific
gravity

Final
(hrs)
6.10

Initial
(min)
2,060 | 231

3days|7days28days 3days|7daysp8days

3.06 162 1242 1340 ) 20 | 24 | 28
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Table-2. Physical properties of fine aggre-
gate

Absorp-

gravity tion(%) [10mm

270 | 055 | 100

Specifie Passing percentage( %)
[No.4]No.8[No. 16]No.30]No.50]No. 100 modulus

93.0[90.2| 805 38.4
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Talbe-3. Physical properties of coarse ag-
gregate

Absorptionr
(%) |40mm
2.5 100

Specific Passing percentage(%) Fineness

25mm

97

|

No.4 [modulus

6.63

16mm{10mm)|

0] -

gravily 19mm|

2.83
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Table-4. Chemical compositions of silica fume
(Unit : wt.%)

Ca0 MgO

0.32 0.92

Si0,
89.21

Fe203
1.92

Al;03
0.83

Table-5. Physical properties of silica fume

Absorption
(%)
0.60

Grain size distribution(wt.% )}
10pm< [1-10um 05-1pm{0.1-0.5pm
45

15 | 56

Specific | Fineness
gravity | (cm?/8) |,
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Table-6. Mix design of concrete

Mix. Silica fume Super Fine { Coarse

. W/C ement| .. | Waler

seres %) content (ke) plasticizer (kg/m) agg. | agg.
(%) (%) (kg/m*)|(kg/m?)

A 0 648 | 08

B |30 10 583 1.3 175 | 721 | 1289

C 20 519 15

D 0 438 | 03

E |40 10 373 05 175 | 721 | 1289

F 20 309 10

G 0 30 | 01

H |50 10 385 0.15 175 721 | 1289

I 20 220 | 02
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Table-7. The result of experimentation

W/C | Silica fume | Mix |Compressive strength(kg/cm?)| Tensile strength(kg/cm?) |Flexural strength(kg/cm?)
(%) |content(%) | series Oy 028 090 On 028 090 On 028 Og9o
0 A 417.5 512.3 574.6 45.4 55.8 62.5 79.6 94.9 | 105.5
30 10 B 537.9 672.4 739.6 48.2 60.2 | 66.2 84.9 | 106.2 | 116.9
20 C 409.2 511.6 562.8 42.5 53.2 58.6 76.7 92.4 | 101.7
0 A 306.2 382.8 4594 447 54.9 61.5 66.7 80.3 88.4
40 10 B 371.2 463.8 510.2 48.3 60.3 66.4 63.4 76.4 84.1
20 C 377.9 472.3 519.5 434 54.2 59.6 68.3 82.2 90.4
0 A 223.4 279.3 307.2 24.2 30.3 33.4 67.2 80.0 89.1
50 10 B 263.1 328.9 361.9 21.3 42.5 51.1 70.7 84.2 93.8
20 C 378.9 463.5 520.1 34.9 43.6 47.9 64.9 76.2 86.1
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