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Abstract 

 
Load is one of the big criteria in structural design which took place in the action are static and dynamic. To overcome the requirement of 
the structural member get designs using geopolymer instead of mild steel which reduce the environmental issues.  In this aspect the geo 
polymer concrete comes to role i.e., in our examine  to put together the geo polymer concrete the everyday portland cement is absolutely 
supplemented with fly ash, alkaline liquid are applied for the binding of substances.  Geopolymer concrete is an another  concrete that 
use fly ash as substitute  material by cement. It shows a new fabric in numerous packages for its use in making of structures. Our project 
offers to examine the characteristics of geopolymer concrete columns beneath axial loading the usage of ANSYS software. 
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1. Introduction 

For geopolymerisation can be a material or mixture of numerous 
substances. Source materials along pulverized ash, met kaolin and 
slag, may be used to prepare a geopolymer. Even though different 
source materials are used to fabricate geopolymers, basically the 
reaction of the supply substances with an alkaline outcome in a 
compact nicely cemented composite. The existing studies on fly 
ash-based totally geopolymer concrete study in short-time period 
and the lengthy-time period for residences life. That have an 

impact on the compressive electricity of  geopolymer concrete had 
been investigated. it became shown that warmness-cured 
geopolymer concrete have more compressive energy, sustain to 
undergoes little or no drying shrinkage and reasonably less creep, 
and suggests accurate resistance to sulfate attack. Geopolymer 
concrete showed better bond power with reinforcing metal in 
comparison to OPC concrete. Geopolymer concrete columns 
under axial bending showed comparable conduct to that of OPC 

concrete columns. 

 

2. Methodology 

 
The method adopted in this study to analyse  the data is shown in 
Fig.1. 

 

3. Geopolymer 

 
The uses of geopolymer are being explored in masses of clinical 
and commercial disciplines. Geopolymer are part of polymer 
technology, chemistry and technology that paperwork one of the 
essential regions of materials technological know-how. Polymers 

are both natural fabric, i.e. carbon-based totally definitely, or 
inorganic polymer, as an instance silicon-primarily based. The 
herbal polymers incorporate the education of  herbal polymers  
and herbal biopolymers (biology, medicine, pharmacy). 

 

 
Fig.1: Flow chart of Methodology  

 

4. CFRP Column 

 
The term column is related to member moving loads to floor. A 
column paper work is a completely vital aspect of a shape. 
Column helps beams which in flip guide partitions and slabs. It 
need to be realized that the failure of a column consequences 
inside the collapse of the structure. The design of a column must 
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consequently receive importance. The columns in the shape are 
specially subjected to axial compression. The columns carrying 
axial compression most effective are the inner columns with 
beams in all four guidelines or beams in a single aircraft having 

same spans and identical loading. 
Columns along the perimeters of a constructing, which deliver 
beams either in 3 orthogonal directions or a single beam in one 
path are subjected predominantly to axial load and uniaxial 
bending due to un balanced moment transferred from a single 
beam on one facet, even as the moments from the alternative 
beams in opposite directions stability every other furnished their 
spans and loads on them are about identical.  

 

5. Carbon-fiber-reinforced polymer 

 
CFRP  or CFBP is a completely strong and light fiber-reinforced 
polymer which incorporates carbon fibers. Carbon fibres are 
created whilst polyacrylonitrile fibres (pan), pitch resins, or rayon 
are carbonized (thru oxidation and thermal pyrolysis) at high 

temperatures. It’s far pricey but commonly used wherever 
excessive power and tension is needed. Fig.2 shows the CFRP. 
 

 
Fig.2: CFRP  

 

5.1. Properties of CFRP material 
 
The properties of CFRP materials are shown in Table 1. 

 

Table 1: Properties of CFRP material 

 
 

5.2. Advantages  
 
1. Low weight 
2. High mechanical strength  
3. Formability  
4. High Chemical resistance  

5. Corrosion resistance  
6. Low maintenance  
7. Long life  
8. Easy to apply 

 

5.3. Application  

 
1. Aerospace Engineering: - It is utilized in wings and 

fuselage thing of aircraft. The a380 is the first business 
airline to have a primary wing box manufactured from CFRP. 

it has high electricity to weight ratio used in micro air 
automobile 

2. Automotive Engineering: - it's used in high stop automobile 

racing cars in frame panel because of increase power and 
reduces weight.  

3. Civil Engineering: - it's far used in building to strengthening 
the joint and to stiffness and ductility of shape. It will 
increase stiffness up to 10% and the ultimate tensile 
electricity 3000 mpa greater than 10 instances of metal. 

 

6. About the Software 

 
The Software ANSYS is used for Analyzing and concluding the 

optimum design for construction in the project. It is analytical 
software we can do dynamic and static loading analysis.  

 

7. Analysis results 

 
7.1. Conventional column deformation 

 
 Convention column deformation  results given in Table.2 

 
Table 2: Convention column deformation  results 

 
 

The conventional column deformation  of this study shown in 

Figure.3 
 

 
Fig.3: Conventional column deformation  of this study 

 
The Conventional column deformation Results graph given in the 
Figure.4  
 

 
Fig 4: The Conventional column deformation Results graph 
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7.2. Column with CFRP coating deformation 

 
 Deformation results of CFRP Column in this study given in 
Table.3 

 
Table 3: Deformation results of CFRP Column in this study 

 
 
Fig.5 shows the CFRP Column deformation 

 

 
Fig.5: CFRP column deformation 

 
Fig.6 shows the graph of CFRP column deformation Results 

 

 
Fig.6: Graph shows the CFRP column deformation Results 

 

8. Conclusion  

 
Fly Ash based geopolymer concrete is critical to study the 
fulfillment of a new material in various packages for its use in 
production of structures and additionally the eco pleasant 
concrete. For implement these recent  material distribution of 
longitudinal and lateral metal, tie spacing, and the extent of axial 
load. Model created by ANSYS with 9-feet long columns. 

Loading will be increased gradually 10KN maximum deflection at 
0.051mm at 50KN. The specimens have been subjected to an axial 
load underperforming FE analysis of RCC column by using 
ANSYS software. The result shows the appropriate way of using 
the scientific technique to geopolymer concrete columns subjected 
to mixed axial load and biaxial bending. 
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