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49.2 0.21 3081 153 212

Table 2. Physical characteristics of type 2 cement
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Fig. 1. The grain size distribution
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Component Fly Ash Cement

Class F Type 2
Si02 61.34 21.1
AlI203 25.11 4.3
Fe203 4.42 32
Sum of Oxides 90.87 28.6
CaO 4.94 63.9
MgO 1.09 2.0
Na20 0.59 0.2
K20 1.01 0.5
SO3 0.08 3.0

Moisture 0.03 -

Loss on ignition 0.34 1.2
Alkali as Na20 0.38 0.55

Table 1. Compositions of fly ash and type 2 cement (%)
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Mix Design Water Cement Gravel Sand Fly Ash Super
plasticizer
25% Fly Ash 188 400 630 850 130 5.6
35% Fly Ash 185 345 630 850 185 5
45% Fly Ash 190 292 630 850 238 4.25
Normal Concrete 192 426 1100 700 - -

Table 3. Mix Design Values (Kg/m?)
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L-Box Time increase, V- V-Funnel T50 Slump Flow Slump Flow Sample
(h2/h1) funnel (s) (s) (s) (mm) p
25%
0.82 +1.21 8.93 3.10 725 Fly Ash
35%
0.91 +0.95 8.64 3.25 710 Fly Ash
45%
0.86 +0.95 8.61 3.30 715 Fly Ash
0.8-1 0-3 6-12 2-5 650-800 Allowed
amount

Table 4. Results of fresh concrete tests.
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Fig. 6. Surface strength of SCC contain 25% fly ash (kg.m).
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Fig. 5. Surface strength of ordinary concrete samples (kg.m).
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Fig. 8. Surface strength of SCC contain 45% fly ash (kg.m).
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Fig. 7. Surface strength of SCC contain 35% fly ash (kg.m).
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Sample
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25% Fly Ash 1.93 3.07 1.80 4.00
35% Fly Ash 0.43 6.70 0.97 7.40
45% Fly Ash 1.53 6.40 1.57 7.97
Normal Concrete 0.87 4.70 0.60 4.53

Table 5. The process of obtaining the strength of samples at specified time intervals (kg.m)
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Abstract

The durability of a concrete structure is highly dependent on the strength and permeability of the surface layer,
as it is the surface layer that must prevent the entry of materials that can initiate or enhance the harmful effects
on concrete. Sulfates are one of the most common destructive factors in concrete in most parts of Iran,
especially in the southern regions of the country where concrete is exposed to seawater (which contains sulfate
compounds). Also, the lack of compaction of the surface layer, due to the difficulty of vibration in limited
spaces between molds and rebars and other accessories, is one of the main reasons for the poor durability of
reinforced concrete structures exposed to environmental factors. Naturally, incorrect vibration results
(worming, detachment, dehydration) have stronger negative effects on permeability and therefore durability.
Self-compacting concrete with suitable properties is free from these defects and as a result, materials with less
inconsistency and uniform permeability have less weaknesses for environmental harmful factors and,
therefore, have better durability. Therefore, considering that the "torsion" test shows good sensitivity to surface
changes of concrete, so in this study, using the "torsion" test, the effect of magnesium sulfate on the surface
strength of self-compacting concretes has been investigated. In the "twist" test, a 5 cm diameter metal cylinder
is glued to the surface of the test site using epoxy resin adhesive. Then, using a conventional hand-held
tachometer, a torsion anchor is inserted into the metal cylinder to break the test object. The equipment used in
the "twist" test is very cheap, simple and accessible compared to other corresponding tests. The damage from
the "torsion" test is very superficial and minor, and by causing failure in the test object itself, it directly
determines its strength. Self-compacting concrete mixing designs were studied by replacing 25, 35 and 45%
cement with fly ash filler, and a conventional concrete mixing design as a control to study the effect of
magnesium sulfate on the strength of self-compacting concrete. Self-compacting concrete tests including
slump flow test, slump flow time of 50 cm, V-shaped funnel, V-shaped funnel increase time (5 minutes) and
L-shaped mold were performed on self-compacting concrete acceptance criteria on self-compacting concrete
mixing designs. . The results indicate that sulfated water not only does not have a negative effect on the surface
strength of self-compacting concrete containing fly ash, but also provides better curing conditions for these
samples. The use of fly ash also makes the magnesium sulfate solution a more suitable medium than ordinary
water for the surface strength of self-compacting concretes. The process of obtaining surface strength in almost
all self-compacting samples treated in magnesium sulfate solution is more than that in ordinary water.
However, in the case of ordinary concrete, the process of obtaining the surface strength of all samples placed
in magnesium sulfate solution is less. For self-compacting samples treated in magnesium sulfate solution, with
increasing the percentage of fly ash, the surface resistance of 3 and 7days decreases. But the 28-day surface
resistance increases.

Keywords: Surface strength, Twist-off, Self-compacting concrete, Magnesium sulfate, Fly ash.
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