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ABSTRACT

Nowadays Cold Formed Steel (CFS) sections are extensively used in structural engineering works
replacing the conventional hot-rolled sections. It is due to the inherent advantages of the CFS. In
industrial buildings and also in multi-storey buildings it is mandatory to provide web openings and they
are generally provided in CFS roof and flooring systems to accommodate the pipelines and the building
services, which leads to the reduction of floor heights. The disadvantage of placing web openings are, it
will influence the shear behaviour reduce the strength and shear capacity significantly. The beam
stiffness will decrease when web openings are placed, so it will buckle the beam easily when high
seismic force or working loads are acted. Also shear failure will takes place. To prevent these hollow
flanges are provided with straight beams. So very limited research studies have been conducted on
hollow flange CFS beam with web openings. In this study to avoid shear buckling, use the method of
implementation of corrugated webs. This study is about how strength and the shear capacity are
improvising by implementing corrugated design in cellular beams. Two methods are used for
improvising. First is with different type of corrugated shapes. They are dovetail type corrugation,
rectangular type corrugation and trapezium type corrugation. Second is with varying the thickness of the
web. In this method instead of stiffening the web externally, they are in-building it by these corrugation
design. The test conducting are shear and flexural test. By this it is expected that the moment of inertia
of web and strength will increase, also the possibility of shear buckling decreases. The complete study is
carried out using a finite element method in ANSY's software. The results details that the corrugated web
hollow flange cellular beams has less weight and more strength than the flat web hollow flange. So the
corrugated web cellular hollow flange beams have better performance than the flat web cellular hollow

flange beams.

Keywords: Hollow Flange Beam, Web Openings, Corrugated Web, Cellular Beam
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ABSTRACT

The purpose of this study is to modify the braces by installing some energy
dissipation device that is added to braces, to absorb the energy and protect the
structures from severe earth quakes. Here we use Eccentrically Braced Frame (EBF)
and Concentrically Braced Frame (CBF). It prevents all other member including
beam, column, connection and also braces from seismic damages. Therefore it
improves seismic performance of EBF and CBF. The proposed device includes a
gusset plate which is grooved so that it yields in several places and also prevents the
plastic action or buckling in the braces. This type of device is known as Grooved
Gusset Plate Damper (GGPD). The damper is a small plated metallic element. It can
be installed in a braced frame then it act as an energy dissipater. It dissipates the
seismic energy through inelastic deformation at its steel strips and absorbs the
complete shear. After that, the failure of the damper plate takes place rather than the
bracings. In this study, an easily replaceable cost effective damper plate can be
utilized on the EBF and CBE. It is expected that improve the performances of EBF
and CBF when GGPD is installed. The complete studies have been carried out using a

nonlinear finite element method in ANSY's software.

Keywords: Grooved Gusset Plate Damper, Eccentric Braced Frame, Concentric

Braced Frame, Seismic performance.
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FERFORMANCE OF 3D PRINTED AESTHETIC STRUCTURAL DUPLET COLUMNS

ABSTRACT

The commercial finite element programme ANSYS is used to create a numerical model in order

% examine the structural performance of 3D printing on attractive structural duplet columns.

- To create three-dimensional shapes, material is consecutively stacked while being controlled

&y a computer during 3D printing. It is highly useful for creating prototypes and geometrically
challenging components. In this study, two I-shaped columns that are set up in series and
parallel are té'ken into consideration. Let's examine the behaviour of the column at various
sotational degrees in both series and parallel arrangements. The ANSYS software was used to
create 18 models (nine parallel and nine perpendicular). After the performance study is
completed, strengthen the chosen model to determine which of these models has the best

structural performance. Both inside and externally, steel plates and engineered cement concrete

can be used to strengthen structures.

Keywords- ANSYS software
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