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MIX Nano Fiber Gravel Lime stone Nano

Series Silica (%) Vi (%) Sand powder Cement Silica Water | SP
- 722 826 288.9 413.1 0 162
0.2 722 826 288.9 413.1 0 162
St 0.3 722 826 288.9 413.1 0 162
0.5 722 826 288.9 413.1 0 162
0.1 722 826 288.9 413.1 0 162
pp 0.15| 722 826 288.9 413.1 0 162
A 0 ' 0.2 722 826 288.9 413.1 0 162
0.15| 722 826 288.9 413.1 0 162
Glass 0.2 722 826 288.9 413.1 0 162
0.3 722 826 288.9 413.1 0 162

- 722 | 826 288.9 396.6 16.5 | 153.7
0.2 722 | 826 288.9 396.6 16.5 | 153.7
0.3 722 | 826 288.9 396.6 16.5 | 153.7

St 0.5 722 826 288.9 396.6 16.5 | 153.7
0.1 722 826 288.9 396.6 16.5 | 153.7
pp 0.15| 722 826 288.9 396.6 16.5 | 153.7

B 2 0.2 722 826 288.9 396.6 16.5 | 153.7
0.15| 722 826 288.9 396.6 16.5 | 153.7
0.2 722 826 288.9 396.6 16.5 | 153.7
0.3 722 826 288.9 396.6 165 | 153.7
- 722 826 288.9 380 33 145.5
0.2 722 826 288.9 380 33 145.5
0.3 722 826 288.9 380 33 145.5
0.5 722 826 288.9 380 33 145.5
0.1 722 826 288.9 380 33 145.5
pp 0.15| 722 826 288.9 380 33 145.5
C 4 ' 0.2 722 826 288.9 380 33 145.5
0.15| 722 826 288.9 380 33 145.5
0.2 722 826 288.9 380 33 145.5
0.3 722 826 288.9 380 33 145.5
- 722 826 288.9 363.5 49.6 | 137.2
0.2 722 826 288.9 363.5 49.6 | 137.2
0.3 722 826 288.9 363.5 49.6 | 137.2

Glass

St

Glass

St 0.5 722 826 288.9 363.5 49.6 | 137.2
0.1 722 826 288.9 363.5 49.6 | 137.2
pp 0.15| 722 826 288.9 363.5 49.6 | 137.2

D 6 0.2 722 826 288.9 363.5 49.6 | 137.2
0.15| 722 826 288.9 363.5 49.6 | 137.2
0.2 722 826 288.9 363.5 49.6 | 137.2
0.3 722 826 288.9 363.5 49.6 | 137.2

Glass
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. Splitting | Flexural . :
MIX | Nano Fiber Compressive | “tongile | tensile | Toughness | 2S¢ | RCPT | i
N Series | Silica a strength modulus (eaS) | ot
0. %) V(%) (Mpa) strength strength (N.mm) (Gpa) - T
(Mpa) (Mpa)
1 - 73 4 5.16 1190 38 1622 | 1.7
2 0.2 74.3 5 6.02 20651 37.6 2200 | 24
3 St 0.3 81.5 5.2 6.58 22695 38.3 3062 | 2.47
4 0.5 78 5.8 7.08 31169 38.2 4232 | 25
5 0.1 71.7 4.2 5.82 3843 36 1948 | 2.5
6 pp 0.15 69.3 4.6 6.24 5012 35.5 2270 | 2.62
7 A 0 0.2 66.6 4.6 6.6 5433 35.2 2785 | 2.88
8 0.15 82 45 5.52 2314 37.3 1162 | 0.8
9 Glass 0.2 78.5 5.6 8.1 3001 37 1202 | 1.1
10 0.3 76.8 53 7.8 2570 37.5 1615 | 1.22
1 - 75.2 4.3 5.52 - 38.7 - -
2 0.2 77.5 5.8 7.2 23748 38.7 - -
3 St 0.3 82.7 7.1 7.53 27553 39 - -
4 0.5 79.2 6.9 7.4 36468 38.8 - -
5 0.1 73.6 4.4 6.1 4343 37 - -
6 0.15 70.8 5 6.4 5357 36.7 - -
B 2 P.P
7 0.2 68 5.4 7 6007 36.6 - -
8 0.15 82.6 4.8 6.7 2503 40 - -
9 0.2 80.5 5.7 8.3 3177 38.8 - -
Glass
10 0.3 78.7 55 8.1 2693 37.6 - -
1 - 86.1 5.4 7.2 - 41 978 | 1.35
2 0.2 85.7 6.7 8.4 22505 41 1378 | 1.5
3 St 0.3 88 7.3 8.6 26785 41.3 1603 | 1.5
4 05 87.2 7.6 9.1 35105 41.3 2100 | 1.58
5 0.1 82.6 55 7.5 3980 38.1 1117 | 1.7
6 pp 0.15 78.7 6.1 7.8 5309 37.8 1973 | 1.87
7 © 4 0.2 76.5 6.3 7.9 5911 37.7 2115 | 1.9
8 0.15 88.7 6.3 8.5 2470 415 877 0.6
9 Glass 0.2 84 7.2 9 3102 41 1012 | 0.6
10 0.3 83.6 7.1 8.7 2515 41 1072 | 0.68
1 - 85.4 5.4 7.7 - 40.9 - -
2 0.2 85.2 6.5 8.4 21078 40.7 - -
3 St 0.3 86.7 7.2 8.5 21970 41.2 - -
4 05 86.1 7.3 8.8 30556 41 - -
5 0.1 79.6 5.4 7.1 3850 37.5 - -
6 0.15 77 5.8 6.9 5112 37.5 - -
D 6 P.P
7 0.2 72.3 6 7.2 5430 37.3 - -
8 0.15 86.5 6 8.5 2270 40.7 - -
9 0.2 83 6.8 8.4 2876 40.5 - -
Glass
10 0.3 82.7 6.7 8.1 2482 40.5 - -
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Abstract

Recent researches have shown that use fiber in concrete can increase the flexural, tensile, and
abrasion resistance. On the other hand Self-Compacting Concrete is a high flowable homogenous
concrete which can eliminate several common problems in normal concretes by means of its
compaction under its own weight. The above properties of self compacting concrete facilitate the
fabrication of concrete structural members with congested reinforcement.

On the other hand, in the past two decades application of nano-technology has significantly
revolutionized human knowledge. Using nano silica particles as a product of pozolanic reaction,
can strongly improve the permeability of concrete. Thus concrete having the properties of both
self compacting concrete and fiber reinforced concrete with strengthened micro matrices can
improve the fabrication of durable structures with high performance level. In this research, the
combined effect of nano-silica particles and fibers type (steel, polypropylene and glass) on
mechanical properties (compressive, tensile and flexural strength, modulus of elasticity),
rheological behavior (L-box, slump flow and Tso) and also the durability of Self-Compacting
concrete were evaluated using water absorption and Rapid Chloride Penetration Test (RCPT).
Furthermore, XRD test has been used.

For this purpose, forty mixtures in A, B, C and D series representing 0, 2, 4 and 6 percent of nano
silica particles replacing cement content were cast. Each series involved three different fiber type
and content. 0.2, 0.3 and 0.5% volume for steel fiber, 0.1, 0.15 and 0.2% of volume for
polypropylene fiber and finally 0.15, 0.2 and 0.3% of volume for glass fiber. The results show
that the combined usage of optimum percent of fiber and nano silica particles will improve the
mechanical properties and durability of self-compacting concrete.
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