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Abstract---Circular hollow sections are widely used in many of the construction works. It has many advantages of using this in
buildings. The main thing for using circular hollow section is ease of carrying, placing and has higher load carrying capacity.
But it has some disadvantages too, i.e it undergoes buckling failure due to the application of over load. The mainaim of this
project is to analyze the capacity of steel circular hollow section tubes subjected to bending.The section used here was hot rolled
welded sections.The three types of varying sections are used here. The length of the section used is 500, 550 and 600mm. The
tubular steel section undergoes two types of buckling one is global and another one islocal buckling. This project presents a
design method for evaluating the capacity of steel circular hollow section subjected to bending. The theoretical design
calculation was done with the reference of IS 806-1957. The column used is long column. Buckling occurs mainly in Long
column. The load carrying capacity of the section is calculated both theoretically and experimentally. The load deflection curve
is plotted. Then comparison of theoretical and experimental load carrying capacity is done.
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L INTRODUCTION tubular and open steel sections due to over load. Buckling
depends on the thickness, length and load carrying capacity
of the section. So In this project circular hollow section of
three varying lengths are undergone compressive load for
determining its buckling value.

Tubular steel structures are widely used in engineering
components where light weight is required to carry
prescribed loads. Due to their small wall thickness, they
may be prone to local buckling failure. In this paper
buckling behavior of CHS ofvarying length sections will be A. Buckling behavior

done experimentally by applying compressive load in Buckling is one of the common failures which occur
UTM. Buckling is the common failure which occurs in mainly in tubular structures due to over loading and
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eccentric load. There are two types of buckling
for tubular hollow sections,
e Elephant buckling
e Local buckling

87mm

B. Properties of circular hollow section

e  High compressive strength
e Ease of use
® Placing and transporting is easy
Figure 1 Circular hollow section designation
II.  DESIGNATION OF CIRCULAR HOLLOW

SECTION I1I. DESIGN CALCULATION AS PER 1161-1998

Theoretical calculation Will be done with the reference IS
1161-1998. Calculation is done for determining its
properties of the section. Then also to find out the load

The section used is a circular hollow section (CHS), with
varying lengths

They are, carrying nature of the section. Experimental and theoretical
values are compared later.The values obtained from design
CHS 1 =500 mm calculation is presented in Table 1.
CHS 2 =550 mm Table 1
CHS 3 = 600 mm Design values as per IS 1161-1998
Type = circular hollow section Section Length Diameter Slenderness | Load
type (mm) (mm) Ratio (kN)
Diameter = 87mm (/1)
Area = 1032.89mm?
CHS 1 500 87 170 190.20
Moment of inertia =90.05mm*
Section modulus = 20.59mm?
Radius of gyration = 2.94mm CHS 2 550 87 187 192.32
Length = 500,550,600mm
CHS 3 600 87 204 196.40

Iv. EXPERIMENTAL INVESTIGATION

The buckling behavior of circular hollow section was
experimentally done in UTM. The section are tested in normal
condition. Generally short column does not undergo buckling
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behavior because of its shorter length. Long
column only undergoes buckling failure. The elephant buckling
behavior of circular hollow section is shown in Figure 2.

Buckling behavior of CHS

Figure 2 experimental buckling behavior image of the section
V.  EXPERIMENTAL PROCEDURE

The circular hollow column of three varying lengths will be
used in this project for determining buckling behavior of each
section. The section of varying length such as 500,550 and 600
mm are placed in UTM for giving compressive strength for the
column. The column is considered as fixed column by placing
plates on both sides. The load values are noted on the digital
monitor in UTM. Deflectometeris attached with the column to
determine the deflection. Then the load deflection curve is
shown in Figure 3.

Experimental evaluation for load and deflection
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Figure 3 Experimental load Vs Deflection
VI.  RESULTS AND DISCUSSION

The experimental results were obtained successfully. It was
clearly identified that experimental load carrying capacity is
maximum than theoretical values. Experimentally buckling
behavior of circular hollow section will be determined and the
result obtained is elephant buckling. The values obtained from
theoretical and experimental was compared. Comparing results
were shown below. The result obtained from experimental
investigation will be presented in Table 2.

Table 2

Comparison of theoretical and experimental loads

specimen | Length Theoretical Experimental
of values(KN) Values(KN)
specimen
(mm)

CHS 1 500 190.20 193.62

CHS 2 550 192.32 195.45

CHS 3 600 196.4 197.22

VIIL CONCLUSION

From this experimental investigation the buckling behavior of
circular hollow section of varying length will be identified. The
buckling failure obtained is elephant buckling which is shown in
above image. Main cause for buckling of section is over loading
then by comparing the values of theoretical and experimental it
has been identified that experimental load carrying capacity of
the section is higher.
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