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Northern | Southern
Bituminous | Sub-bituminous| lignite lignite

S101, % 45.9 31.3 44.6 52.9
Al,O3, % 24.2 225 15.5 17.9
Fe,03, % 4.7 5.0 7.7 9.0

Ca0, % 3.7 28.0 209 9.6

$03.% 0.4 2.3 1.5 0.9
MgO. % 0.0 4.3 6.1 1.7

Alkalies, % 0.2 1.6 0.9 0.6
Loss on 1gnition, % 3 0.3 0.4 0.4

Air permeability

i 2, 403 393 329 256
fineness, m kg
45 pm sieve
v 2 2
retention. % 18.2 17.0 216 238
Density, Mg/nr 2.28 2.70 2.54 2.43

" Available alkalies expressed as Na;O equivalent.
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Requirements ASTM C 618,

Class C fly ash. | Class F fly ash, percent

Results of chemical analysis percent percent Class C Class F
Silicon dioxide, 5104 34.2 48 4 _ _
Aluminum oxide, AlyO3 19.3 27.0 — —
Ferric oxide, Fe1 O3 5.8 6.6 — —
Total, 5102 + Al203 + Fex(O3 59.4 g82.0 50.0 min. 70.0 min.
Sulfur trioxide, SO; 3.1 0.6 5.0 max. 5.0 max.
Calcinm oxide, CaO 292 85 — —
Magnesium oxide, MgO 5.0 20 5.0 max. 5.0 max.
Titanium Dioxide, Ti05 1.5 13 — —
Potassium oxide, K-0 0.5 10 — —
Sodiwm oxide, Na:O 0.8 0.5 1.5 max. 1.5 max.
Moisture content 0.1 0.2 3.0 max. 3.0 max.
Loss of ignition 0.5 28 6.0 max. 6.0 max.

Physical properties

E;rrligllﬁ;?s retained on No. 325 sieve, . 34 4 34 max. 34 max.
?1521;?11’;;1‘:\ 1ty index with lime, 12.4 . 5 5 min o
%érv.:_{]g_th activity index with cement, 107.0 818 75 min. 75 min.
28-days, percent of control
Water requirement, percent of control 96.0 104.2 105 max. 105 max.
Autoclave expansion, percent +0.02 — = 0.8 max. = 0.8 max.
Specific gravity 2.59 2.24 — —
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Abstract:

In concreting with a high volume of Self-compacting concrete, such as
foundations and long walls, pouring concrete in layers with a time interval is
sometimes unavoidable. Previous studies have shown that this could be due to the
lack of mechanical integrity in the layers of concrete poured over a long period
of time. Therefore, the mechanical properties and impermeability of this type of
concreting are affected by the seam created in the subsequent layers of concreting.

The use of fibers in their dense concretes has advantages and disadvantages. Its
advantages include increasing the ductility of concrete and improving its
mechanical properties. The use of fibers can also affect the rheological and
mechanical properties of self-compacting concrete applied in separate layers.

In the present study, two types of glass and steel fibers were used in separate and
double compositions in the construction of self-compacting concrete mixtures
poured in separate layers and the results of direct shear, diagonal shear and tensile
tensile strength after 0, 40, 80, 120, 160 minutes are analyzed. The percentage of
composition of each fiber in concrete mixtures was 0.5, 1.5% by weight of
cement. 28-day direct shear, diagonal shear and fissure tensile tests were
performed on 15 * 15 * 15 cubic samples.

The results show that in the most optimal case, the use of steel and glass fibers
increases the slope of the shear strength by 35% and the direct shear strength by
20%. Also, the use of steel and glass fibers increases the compressive tensile
strength by 18%.

Key words: Self-compacting concrete, steel fibers, glass fibers, diagonal shear
strength, direct shear strength, compressive tensile strength
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