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Behavior of concrete filled rectangular steel tubes subjected to flexural loading
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predicting the flexural strength of concrete filled steel tubes (CFST). The — 7 : P =

validation of the method has been done by comparing the results with the s« e
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actual tested specimens. The fiber element analysis program was developed in
Oracle software. Master form has master blocks and a table. Master blocks are
used for the input data as well as for calculation work. Table in master form is
used to show all required information about each fiber like centroidal distance
from neutral axis, strain, stress, force and bending moment of each fiber. The
master block section is divided into three parts namely: (1) Input data, (2)
Calculation and (3) Results. The input section contains master blocks for
material properties, dimensions of the specimen (like length, breadth and
depth), steel tube thickness (all four sides) dimensions of concrete core section and the curvature for which results are obtained.
To create the fibers, section of the beam is divided into parts as per requirement. Calculation section contains the calculation
of centroidal distance of each fiber and other parameters which includes material stress-strain relationship to find neutral
axis. Results section provides the printout for centroidal distance from neutral axis, strain, stress, force, bending moment in
each fiber. Two rectangular steel hollow tubes having width 120 mm and wall thickness 1.58 mm and depths 140 and 150 mm
were filled with concrete having compressive strength 60 MPa and 80 MPa. Both specimens having 1000 mm span were tested
under pure bending with four point loading arrangement. A good ductility was observed in the tests. Accuracy of fiber element
analysis program is verified by comparing its findings with the counterpart experimental results of both tested specimens and
four specimens from literature. It is found that the fiber element analysis technique predicted results within acceptable degree
of accuracy.

Figure-1: Snapshot of the fiber element analysis
method program.

Recent Publications
1. Gupta P K, Katariya S K (2014) Effect of Cross-Section on Flexural Capacity of Square Concrete-Filled Steel Tube (CFST) Beams. Int ] Appl Eng Res.; 7(9): 783-789.

2. Gupta P K, Sarda S M and Kumar M S (2007) Experimental and computational study of concrete filled steel tubular columns under axial loads. Journal of Constructional Steel
Research; 63(2): 182-193.

References
1. Elchalakani, M Zhao and X L Grzebieta R H (2001) Concrete-filled circular steel tubes subjected to pure bending. Journal of Constructional Steel Research; 57(11): 1141-68.
2. Han L H (2004) Flexural behavior of concrete filled steel tubes. Journal of Constructional Steel Research; 60: 313-337.

3. Liang Q Q (2008) Non-linear analysis of short concrete-filled steel tubular beam-columns under axial load and biaxial bending. Journal of Constructional Steel Research; 64: 295-
304.

4. Liang Q Q (2009) Performance based analysis of concrete-filled steel tubular beam-columns Part-I: theory and algorithms. Journal of Constructional Steel Research; 65: 363-372.

5. Liang Q Q (2009) Performance based analysis of concrete-filled steel tubular beam-columns Part-II: verification and applications. Journal of Constructional Steel Research; 65:
351-362.

Biography

P K Gupta is currently working as a Professor of Structural Engineering in the Department of Civil Engineering of Indian Institute of Technology Roorkee, India. He
has obtained his Doctoral degree in 2001 from Indian Institute of Technology Delhi, India in the area of Structural Mechanics. His areas of research are: Structural
mechanics, finite element analysis, parallel computing, steel-concrete composite and large deformations. He has published more than 130 research papers
in international and national journals, conferences. He has experience of organizing short term courses, seminars, workshops and conferences as organizing
secretary. Recently, he was awarded with the Endeavour awards of Australian Government.

spramod_3@yahoo.com

J Steel Struct Constr Volume 3, Issue 2 (Suppl)
ISSN: 2472-0437 JSSC, an open access journal

Page 20





