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ABSTRACT:

The target of this thesis is to discovered and the use of Magnesium Alloy Aggregates in concrete which we
called it “RESISTANCE” . It was divided as FINE RESISTANCE AGGREGATE (F.R.A.) and COARSE
RESISTANCE AGGREGATE (C.R.A.). This “RESISTANCE” had cutting edge technology to draft and
design it by the use of auto CAD, ANSYS Software and civil engineering applications like High
Performance Concrete (H.P.C). It was concluded that the Magnesium Alloy Resistance Aggregates had
the great result in all dimensions of civil engineering applications.

Key words: “RESISTANCE” , Fine Resistance Aggregate(F.R.A.) , Coarse Resistance
Aggregate(C.R.A.), Magnesium Alloy Aggregates, High Performance Concrete(H.P.C).

INTRODUCTION:

The word concrete comes from the Latin word "concretus", the perfect passive participle of
"concrescere", from "con-" (together) and "crescere" (to grow). Concrete is a composite material
composed of coarse granular material embedded in a hard matrix of material that fills the space among
the aggregate particles and glues them together. Today, concrete is the most widely used man-made
material in the world. Concrete plays a major role in the development of country, it is the most used
material in the construction of civil structures. We discovered the “RESISTANCE” which having the
properties of magnesium alloy.

MATERIALDETAIL:

Magnesium alloy is lightest in weight (half of steel) and having high tensile strength, for more we also use
magnesium wrought alloy having the proof stress of 160-240 ,Yield Strength of +600 MPa, Tensile
Strength is +285 MPa with the Elongation of 2-10%

DRAFTING & ANALYSIS :
“RESISTANCE” was draft in auto CAD in millimeters , The basic shape is sphere and 6 tetrahedrons
around it which was 1/3 of the diameter of sphere, the whole body is in union as show in figno1 FINE
RESISTANCE AGGREGATE (F.R.A.) size is very fine havingtimm dimension and COARSE
RESISTANCE AGGREGATES (C.R.A.)., dimensions are according to different size i.e 10mm,14mm.as
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After drafting the model, it is imported into ANSYS 14.0 software for analysis results are good as
show in table 9.
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Fig: 3
UNITS
Unit System | Metric (mm, kg, N, s, mV, mA) Degrees rad/s Celsius
Angle Degrees
Rotational Velocity rad/s
Temperature Celsius
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TABLE 1
Magnesium Alloy > Constants —
.. Density 7.75¢-006 kg mm*-3
Coefficient of Thermal Expansion 1.7e-005 C*-1
Specific Heat 4.8e+005 mJ kg"-1C"-1
Thermal Conductivity 1.51e-002 W mm*-1 C*-1
Resistivity  7.7e-004 chm mm

TABLE 2
Magnesium Alloy > Compressive Ultimate Strength
‘Eu_mpressn’e_llltzmatestrgmthma{
0

TABLE 3
Magnesium Alloy > Compressive Yield Strength
\Compressive Yield Strength MPa
i 207 i
TABLE 4
Magnesium Allov > Tensile Yield Strength

207

TABLE 5
Magnesium Alloy > Tensile Ultimate Strength
‘Tensile Ultimate Strength MPa
586

TABLE 6
Magnesium Allov > Isotropic Secant Coefficient of Thermal Expansion
'Reference Temperature ClI
22

TABLE 7
Magnesium Allov > Isotropic Elasticity
| Temperature Young's Modulus Poisson's| Bulk Modulus  Shear Modulus
Cl

, MPa| Ratio MPa MPa
| | 193e+005 | 031 | 1693e+005 | 73664
TABLE 8
Magnesium Alloy > Isotropic Relative Permeability
Relative Permeability
1
Table 0

Model (A4) > Smbe Stroctoral (AS) > Pressure

Ihm
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CONCRETE DESIGN PROPORTIONING

a) GRADE DESIGNATION: M25

1:1:2

1= Cement (High strength Cement)

1= Fine aggregates + 1/3 aggregate of F.R.A.

2= Course aggregates + 1/3 aggregate of C.R.A.

Note: The grade designation giving the characteristics strength requirement of concrete.

b) TYPE OF CEMENT: Portland Cement Cement 297 kg/m3

Note: Type of Cement influences the rate of development of compressive strength of concrete

¢) TYPE OF AGGREGATES: Fine aggregate 20%+5% F.R.A.1mm & Crushed Aggregates (675 kg/m3)
25%+25% C.R.A. 10 mm as total amount.

Note: Aggregates maximum normal size of aggregate to be used in concrete is according to IS code.
d) WATER 170 kg/m3

e) ADMIXTURE: Super Plasticizers(1.34 m3), Fly Ash, Silica Fume.

RESULTS

COMPRESSIVE STRENGTH: Now M25 having the characteristic compressive strength (N/mmz2 ) of
standard concrete instead of normal concrete i.e. M30 & M35. Finally ordinary concrete take the result of
standard concrete and standard concrete take the result of high strength concrete. Grade of concrete =
Mz25. Minimum Compressive Strength N/mm2 at 7 days = 23.5 — 40 Mpa. Specified Characteristic
Compressive Strength N/mm2 at 28 days = 60 — 70 MPa.

The compressive test results indicates and increasing trend of compressive strength up to great level.
WORKABILITY: The slump test is carried with a sample of concrete with the proportion of material and
itisupto115mm.

PULL OUT STRENGTH: The results shows that the pull out strength is gradually increase reason of
design of RESISTENCE.

CREEP OF CONCRETE: RESISTENCE control the long term pressure or stresses on concrete, there is
no change in shape.

COMPACTION: When the compaction is in process the RESISTENCE are easily compacted without
segregation.

6. HIGH DURABILITY. 7. High Abrasion Resistance. 8. Volume Stability.

F.R.A.reduce the bulking of sand because it cover the 1/3 proportion of fine aggregate.

Effective modulus of elasticity +40 (5.8x106) GPa (Psi). The concrete absorb the maximum moments,
share and axial forces. The structure had great resistance to the Seismic shocks.

CONCLUSION: Magnesium Alloy Aggregates in different sizes as FINE RESISTANCE AGGREGATE
(F.R.A.)1mm and COARSE RESISTANCE AGGREGATE (C.R.A.).1omm & 14mm. RESISTENCE in
concrete gives high strength concrete. High Durability Concrete and long life in severe environment.

FURTHER ENHANCEMENT: FINE RESISTANCE AGGRIGATES (F.R.A.) may be in other shapes
alsoi.e. Dodecahedron shape & Icosahedron shape.
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