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1. High performance concrete
2. Reactive Powder Concrete
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Amount Physical Characteristics of

Cement
3.12 specific gravity (gr/cm?)
2974 Blaine fineness (cm?/gr)
0.23 dilatation Longitudinal
80 Initial Setting Time (min)
275 Final Setting Time (min)
179 3 Days Compressive Strength
(kgf/cm?)
274 7 Days Compressive Strength
(kgf/cm?)
370 28 Days Compressive Strength
(kgf/cm?)

Table 1. Characteristics of Cement
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Chemical

Compounds Chemical
Persentage In Persentage Compounds
Microsilica In Cement
96.4 SiO, 20.05 Si0,
0.08 H,O 5.04 ALO;3
0.5 SiC 347 Fe;Os3
0.3 C 64.56 CaO
0.87 Fe 03 2.38 MgO
1.32 AlLO; 1.08 CaO.f
0.49 CaO 10.53 C4AF
0.97 MgO 0.75 LOI
0.31 Na,O 0.58 IR
1.01 K,O 49.5 (N
0.16 P,0s 7 GA
0.1 SO; 2547 C:S
0.04 CL 0.97 K,O
0.34 Na,O
1.73 SO3

Table 2. Ingredients of cement and microsilica
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Fig. 1. Grain size distribution of the Ordinary Sand
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Amount Properties
0.1 average size (um)
20000 surface area (m*/kg)
2.0 absolute specific gravity
(gr/cm?)
0.367 denisty specific gravity
(gr/cm?)
Spherical and Particle shape
non-crystalline
amorphous shape

Table 3. Physical properties of microsilica
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Amount Sand Chemical Chemical
Persentage Persentage
- Compounds Compounds
1.52 Water absorption 483 Na,O 6184 3i0
percentage : L . o2
265 Density 3.53 K,O 0.42 FeO
2.98 Softness modulus 1.32 MgQ 3.92 Fe0,
20 Maximum diameter of aggregate 3.73 Fei 1.37 Fe;04
(mm) <0.05 SO; 15.2 ALO;
Table 5. Physical composition of natural aggregates 3.36 L.O1 0.11 BaO
0.19 P,Os 3.51 CaO
0.69 TiO, 0.08 MnO

Table 4. Chemical composition of silica sand
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Fig. 2. the superplasticizer used in samples
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Amount powder Amount Superplast%mze
. I properties
properties
>0.05  averagesize  Liquid physical state
(mm)
<1.0 Moisture Polycarb ~ Chemical base
content oxylate
96 Si02(%) Brown Color
1.11 Specific
gravity
(gr/cms)
(3-0.1)%  Consumption
(by weight of
cement
materials)
- Cl

Table 6. Technical specification of superplasticizer and quartz
powder
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Mix Name
CS100  S100 S75 (Kg/m’)
780 780 780 Cement
140 140 140 Microsilica
0 0 257.5 Silica sand
1200 1030 772.5  Ordinary Sand
0 195 195 Quartz powder
30 30 30 Superplasticizer
195 195 195 Water
0.25 0.25 0.25 W/C
0212 0212 0212 W/CM

Table 8. Specifications of the mix design
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Fig. 3. Samples made of reactive powder concrete
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Mix Name
S50 S25 SO (Kg/m?)
780 780 780 Cement
140 140 140 Microsilica
515 772.5 1030 Silica sand
515 2575 0 Ordinary Sand
190 190 190  Quartz powder
30 30 30 Superplasticizer
195 195 195 Water
0.25 0.25 0.25 W/C
0212 0212 0.212 W/CM

Table 7. Specifications of the mix design
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Abstract:

Reactive Powder Concrete (RPC) is a ultra-powerful concrete with superior physical and mechanical
properties, which was registered in France in 1994. This concrete uses high cement factor, fine powdered
materials, low water to cement ratio, and the use of superplasticizer with high compressive strength and very
low permeability, high durability and abrasion resistance. the high amount of cement and microsilica used in
this concrete not only increases the cost of production, but also increases the heat of hydration. On the other
hand, cement production can have harmful effects on the environment. In the production of reactive powder
concrete, fine-grained powder materials such as silica sand, microsilica, and quartz powder are used as
materials. This concrete has a high compressive strength compared to conventional concrete, which has
attracted much attention in recent years. With this type of concrete, the weight of the structure can be
significantly reduced, and its important features include high compressive strength, low permeability,
durability and abrasion resistance and high ductility that can absorb more energy during an earthquake. Iran
has a lot of desert lands and mines, which is one of the first 10 countries in the world and the first in the
Middle East in terms of mineral deposits. The bulk of Reactive Powder Concete is formed from the sand. In
this research, the purpose of producing reactive powder concrete with the desired mechanical properties of
ordinary sand of the Ceram mine of Tabriz, passing through a sieve of 2.36 mm, was used as a substitute for
silica sand from the Ghum Tapa mine (which naturally has a grain of less than 600 Micro-meter) is near the
city of Tabriz. In this research, after examining the mechanical properties of the used sand, five mixing plans
containing 0, 25, 50, 75 and 100% ordinary sand were prepared and Then, by replacing the ordinary sand of
the Ceram mine of Tabriz instead of silica sand, The quartz powder used in this design was discarded and the
amount of ordinary sand in this mixture was tested using the test method. This design is in fact a special
cement sand mortar that has a microsilica and Superplasticizer that lowers production costs, while at the
same time has enough resistance to use in practical applications. Prior to molding the molds, a flow table test
was conducted to evaluate the concrete's workability and consistency. Concrete samples made at the
Concrete Laboratory of the Azarbaijan Shahid Madani University and opened the molds after twenty-four
hours and placed the samples in the water at a temperature of 23 to 25 degrees Celsius. Compressive
strength, water absorption during curing in 7, 28 and 90 days life has been tested. The results indicate that by
increasing the replacement percentage of ordinary sand, instead of silica sand, compressive strength is
increasing. In 7-day samples, the highest compressive strength for concrete with 100% ordinary sand is
obtained and in 28-day and 90-day samples with 75% and 50% replacement rates have the highest
compressive strength, respectively. the compressive strength has increased and also the removal of quartz
powder from the mixing design has been accompanied by a decrease in compressive strength, it can be to
dismiss this reduction of resistance in order to economize the plan and make it more desirable and The
experimental results also show that ordinary sand can be used as a substitute for silica sand and quartz
powder In the mixing design of the reactive powder concrete, that make a kind of self-compacting mortar it
can be to used The results of the experimental study indicate that ordinary sand can be used as a substitute
for silica sand in the production of reactive powder concrete. It should be noted that in each area, with local
building materials, these tests should be repeated. The results of this study are related to the silica sand and
the above-mentioned ordinary sand.

Keywords: Reactive Powder Concrete, Compressive Strength, Consistency, Curing, Sand
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