A Study on the Long-term Deformation of
Steel Fiber Reinforced Concrete Utilizing By-Products of Industry
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Abstract

Shrinkage and creep are the fundamental properties of concrete. These long term deformations
can be seen as bothersome(increased deflection) or can be seen as reduction of compressive
stress of prestressed concrete. Steel fibers advance the mechanical properties of concrete:tensile
strength, ductility, flexural strength, fracture toughness, and post-cracking resistance, etc
Silica fume is pozzolanic material which combines with hydrated lime to generate silicate
materials which increase the compressive strength and reduce somewhat the creep of concrete.

This paper is the result of the long-term deformation by silica fume and steel fibers with

varying percentages
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Chemical Components(%) Physical Properties
Specific Blaine’s Particle
1 AlO Fex0 CaO Ig. 1
Si02 223 €23 a 8. 1088 Gravity (cm?/g) Size(Aver.)
92.5 1.68 2.51 0.56 0.31 2.21 263,000 1.36 ¢
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Admixture Appearance Specific Gravity pH Solid Contents (%)
Dark Brown
i -150 1.20 7~9 41~45
Mighty-15 Liquid
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Mix. | gy |WB ) EU& | SAa @AFF (kg/cm’)

No. T 9 | (Vol.%) | (%) | AdE & AEA | FEEFA | AR | A
Plain 8*+1 45 0 43 360 162 772 1047 0 0
S-0-5 342 162 769 1043 0 18
S~(H£)___ 8*1 45 0 43 324 162 766 4040 0 36
S-0-15 306 162 764 1036 (0] 54

$-0.5-0 360 162 766 1039 | 39.25 0

-0.5- 342 1 7 .

$055 | oo | 4 05 43 62 63 1036 | 39.25 18
S-0.5-10 324 162 761 1032 39.25 36
S-0.5-15 306 162 758 1028 | 39.25 54
S-1.0-0 360 162 761 1032 785 0
5-1.0-5 342 162 758 1028 78.5 1

8t1 | 45 1.0 43 8
S-1.0-10 324 162 75 1032 78.5 36
S-1.0-15 306 162 752 1028 78.5 54
S-1.5-0 360 162 756 1024 | 117.75 0

-1.5- 342 1 7 1 117.
$156 | oo | & L5 - 62 52 021 7 18
$-1.5-10 324 162 750 1017 | 117.75 36
$-1.5-15 306 162 747 1013 | 117.75 54 |
[Note] * B : AFAZA AME+d7HF
3. N@zn % na
3.1 2T, HUT W HetMAls
B 7 MelEe £t 2R 2as|Ee| S, HUT Y HEAS
Mix. No A& HFGER=E 0.4fc YR @A 4
i (kg/cm®) (kg/cm®) (kg/em?) (kg/cm®) (x10° kg/em?)
Plain 297 34.1 2.58
-0.5- .1 2.67

$-0.5-0 308 200 104 39

$-1.0-0 312 457 2.74

S-1.5-0 317 4.9 2.79

S-0-5 312 35.4 -2.62

$-0.5-5 326 42.4 2.7

328 131
5-1.0-5 334 46.1 2.79
S-1.5-5 338 50.2 2.74
S-0-10 343 3.3 2.84

S-0.5-10 360 364 146 45 2.82

S-1.0-10 372 48.3 2.83

S-1.5-10 381 50.9 2.83

S5-0-15 360 40.5 2.82
$-0.5-15 379 485 2.78
383 153
5-1.0-15 394 50.2 2.81
5-1.5-15 398 51.4 2.79
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