
International Conference on Emerging trends in Engineering, Science and Sustainable Technology (ICETSST-2017) 

E-ISSN: 2348 – 8352             www.internationaljournalssrg.org                    Page 6 

Behaviour of Concrete Filled PVC Plastic 

Tubes (CFPT) Placed In Columns  
 

N.Gopi *1 
Department of Civil Engineering  

Kongunadu College of Engineering and 

Technology  

Tholurpatti, India 

B.Sujitha*2 

S.Thayalini Neha*3 

Kongunadu College of Engineering and 

Technology  

Tholurpatti, India 

 

Abstract— In this study, concrete filled PVC 

plastic tubes are placed at columns. Generally the 

plastics are having low bonding with concrete so, to 

increase the bonding strength by forming of scratches 

on plastic pipes. It may increase bonding strength 

compare with actual strength of bonding. In this 

study 10.5cm, 7.5cm, 4.5cm and 2.5cm inner 

diameter pipes are used in making of cube. In plastic 

pipe placed on center of concrete cube .the cube 

specimens are made by M40 mixing ratio of concrete 

.After the curing process the cube specimen tested for 

axial loading in the UTM machine. All the specimens 

loading are noted from the UTM machine. 
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Columns occupy a vital place in the structural system. 

Weakness or failure of a column destabilizes the 

entire structure. Strength & ductility of steel columns 

need to be ensured through adequate strengthening, 

repair & rehabilitation techniques to maintain 

adequate structural performance. Columns are 

considered as critical members in moment-resisting 

structural systems. Their failure may lead to a partial 

or even a total collapse of the whole structure. 

Therefore, it is important to improve the ductile 

deformation capacity and energy dissipation capacity 

of columns so that the entire structure can endure 

severe ground motions and dissipate a considerable 

amount of seismic energy. Recently, composite 

columns are finding a lot of usage for seismic 

resistance. In order to prevent shear failure of RC 

column resulting in storey collapse of building, it is 

necessary to make ductility of columns larger. In this 

project introducing plastic tubes in column structures 

.in this plastic pipes filled by concrete at place of 

columns .in plastic tubes are used in different 

diameters for checking which is best in 

strengthening of concrete. In this project used 

10.5cm, 7.5cm, 4.5cm and 2.5cm inner diameter 

pipes are placed in columns. It may increase the 

compressive strength and flexibility of concrete it 

also increases durability, stability and mechanical 

property of concrete. 

 

 

EXPERIMENTAL INVESTIGATION 

 

A. Preparation of Specimens 

In cubes are used in 15x15x15 cm size of dimension. 

M40 grade of concrete was used to fill the tubes for 

the casting of CFPT column specimens. In different 

diameter of pipe tubes are used in cubes.  The 

concrete mix was poured in plastic pipe and making 

of cubes. 

B. B.   Test Instruments 

The tests were conducted using a 1000kN capacity 

Universal Testing Machine. The bearing surface of 

the testing machine and the bearing plates were wiped 

clean and any loose sand or other material removed 

from the surface of the specimen. Which were to be 

in contact with the bearing plates. The specimen was 

placed between the bearing plates. Then the loading 

applied on specimen noted the value of each 

specimen. 

C. Dimensions of pipe used : 

In this case four type of diameter pipes are used in 

cubes .there are follows 

 

            Table 1.dimensions of pipe used 

 

Pipes Diameter of pipes Length of 

pipes 

1 2.5cm 12cm 

2 4cm 12cm 

3 7.5cm 12cm 

4 10.5cm 12cm 
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RESULTS AND DISCUSSION 

       The compressive strength of concrete is 

compared in different diameters of pipes. There has 

been significant research conducted on the 

investigation of behavior and performance of 

Concrete Filled plastic Tubes (CFPT) under axial 

loading the strength to varied in different diameter of 

pipes .thus the test readings are shown in following 

table 

 

 

Table 2.compressive strength of concrete (kgf) 

 

 

Table 3.Compressive strength of concrete (N/mm
2
) 
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            Fig1.Graphical View of Results 

 

                             CONCLUSION 

         In this investigation 7.5cm pipes are increase 

the strength of concrete .it can be used in columns to 

improve the strength. 

Confinement of concrete columns with PVC tubes 

improves their compressive strength. The 

improvement in strength is dependent on the concrete 

strength and geometrical properties of the tubes. 

Higher compressive strength of UPVC column can be 

obtained by using smaller coarse aggregates.  

In this investigation explained in small diameter of 

pipes increase the concrete strength. In this structure 

increased strength in 2.5cm, 4.5cm and 7.5cm 

diameter of pipes used in columns .In small aggregate 

concrete is filled in concrete pipe to develop the 

strength of concrete columns. 

The bonding between concrete and pipe is improve 

by formation of cracks on pipe or create other idea to 

improve the bonding. It is important one for this 

method. It also improves the flexibility of columns 

under loadings. 

A. Conditions  

 The pipe must not be shown in outer of concrete 

structure of columns. 

 The cover must be provided top on concrete 

structure. 

 The strength of concrete increased depends on 

thickness of pipe variations. 

 In small size aggregates used to improve the 

more strength. 

Compressive strength of concrete (kgf) 

Days\dia 

of pipes 
Normal 2.5cm 4.5cm 7.5cm 10.5cm 

7 days 61400 59200 55600 64300 49800 

14days 84900 81900 77000 88900 68700 

  28days 94400 90100 84600 97900 75600 

    Compressive strength of concrete (N/mm
2
) 

Days \ 

dia of 

pipes 

normal 2.5cm 4.5cm 7.5cm 10.5c

m 

7 days 26.77 25.81 24.24 28.03 21.71 

14days 37.01  35.70 33.57 38.76 29.95 

28days 41.15 39.28 36.88 42.68 32.96 
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                  PROJECT FIGURES 

 

 

 

           Fig2 (a) 2.5cm pipes in concrete cube 

 

 

 

Fig2 (b) 4.5cm pipes in concrete cube 

 

I. REFERENCE 

[1]  Kurt CE. (1978), “Concrete filled structural plastic 

columns”, Journal of Structural Division, 104(no. ST1):pp. 

55-63. 
[2]  Mirmiran A, Sahaway M. (1997), “Behavior of Concrete 

columns Confined by Fiber Composites”, 

Journal of Structural Engineering ASCE, 125(5):583-590.  

[3]  Amir Fam. (April 2004) et al, Concrete-Filled Steel Tubes 

Subjected to Axial Compression and Lateral Cyclic loads, 

Journal of Structural Engineering, 130(4). 

[4]  J. Zeghiche, K. Chaoui. (2004), “An experimental behavior 

of concrete-filled steel tubular column”, Journal of 

Constructional Steel Research, 61 (2005) 53–66. 

[5]  Z.H. Lu and Y.G. Zhao (2008), “Mechanical Behavior and 

Ultimate Strength of Circular CFT Columns Subjected to 

Axial Compression Loads”, the 14th World Conference on 

Earthquake Engineering, Beijing, China. 

 [6]  Bisby L.A and Ranger M. (2010), “Axial-flexural 

interaction in circular FRP confined reinforced concrete 

columns”, Construct Build Mater 24(9):1672-1681. 

[7]  Gulla R. (2012), “Experimental investigation into behavior 

of concrete filled PVC tubes”, Indian Institute of 

Technology, Roorkee, India. 

 [8] Wang J and Yang Q. (2012), “Experimental study on 

Mechanical Properties of concrete confined with plastic 

Pipe”, Journal ACI Mater, 107: 132-137. 

[9]  Lakumalla N. (2012), “Study on reinforced cement concrete 

filled UPVC pipes as columns”, Indian Institute of 

Technology, Roorkee, India. 

[10] Dr. B.R Niranjan and Eramma.H. (2013), Experimental 

Investigation on Reinforced Concrete Filled Steel 

Rectangular Fluted Columns, International Journal of 

Scientific & Engineering Research,5(3):658-691.  

[11] Pramod Kumar Gupta et al. (2013), “Experimental study on 

axially loaded, concrete filled Unplasticised Poly Vinyl 

Chloride (UPVC) Tubes”, ICI Journal. 

 [12]SaraswatiSetia. (June 2013), “Experimental study on 

Behaviour of Reinforced High Performance Concrete Filled 

UPVC Columns”, MR International Journal of Engineering 

and Technology, 5(1):11-16. 

 

REFERENCE CODE OF PRACTICE  

 IS: 456-2000 Plain and reinforced concrete code of practice.  

 IS: 10262-1982 Recommended guidelines for concrete.  

 IS: 10262-2009 Recommended guidelines for concrete.  

 IS: 383-1970 Indian Standard Specification for Coarse and Fine 

aggregates from natural sources for concrete. 

 

 

 

 

 

 

 

 

 

 

 

 

 


