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A Comparative analysis on the performance of
GFRG (Framed & Non-Framed) building over RC
building
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Abstract— Even though the construction industry is one of the booming industries in the world which is measured as a sign of growth and de-
velopment, one of the major setbacks is the time consumption involved in operation and progress of this industry. Many techniques and methodologies
are adopted to overcome that hindrance, one of among that is GFRG panels. GFRG panels also known as rapid wall. This technology is widely used in
construction of walls, roof and floor slabs in with or without in combination with RC concrete. This project is mainly contributed to provide a study to
Comparison between the conventional RC building construction technique, GFRG panel construction technique and a composite building of GFRG +
RC. The analysis of the three structures is carried out in E-Tabs. From the results of analysis shear force, story drift, story displacement of the three
structures are compared and represented graphically to study their performance

Index Terms— E-Tabs, GFRG panels, performance, story drift, story displacement, shear force, walls.

1 INTRODUCTION

G FRG is Glass Fibre Reinforced Gypsum. It is the name of 2 MATERIAL AND METHODS

GERG panels are manufactured to a thickness upto 125mm

the new building panel product, made essentially of gypsum under carefully controlled conditions to a length of 12m and

plas.:ter, reinforced. with glass fibre's and iggs al.so xnown 5 height of 3m [5] with glass fibres dispersed throughout. Each
rapid wall [1]. This technology, suitable for rapid mass scale 1 OPTREPAhcl has i eBIEYOf dimensions 230mm x 125mm.
COI‘lStI'UfStIOI’I, we.as originally developed and used in 1990 in. o may be filled, partially filled or unfilled. For the given
Australia and widely used throughout afterwards. situation, the panels are filled with M25 grade of concrete and

So the main aim of this project is to provide a comparative Fe415 steel reinforcing bars.

picture between GFRG panel construction (framed and non-
framed) and conventional RC construction. Framed GFRG
panel building uses GFRG panel for slabs and walls and col-
umns and beams are made as RC members. Whereas un-
framed GFRG building uses GFRG wall panels as load bearing
members So the whole analytical process is carried out for
both the cases under similar serviceable conditions are stud-

ied. The response of both the building is obtained and it is A b

compared to provide a study. The various parameters like
storey drift, time period, bending moment and shear are com-

pared [3]. 250mm |
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Fig. 1. GFRG wall panel
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These GFRG wall panels have a unit weight of
0.433Kn/m?® and a modulus of elasticity of 7500N/m? (un-
filled).

So the first steps involved is drafting a common plan
for all three types of structures. Here a G+5 building in seismic
zone iii is considered.
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Fig. 2. Building Plan
After creating the plan, column placement is finalised

and a skeletal frame work is created in E-Tabs where further
analysis is carried out. The properties and assignment of
members as per the type of structure ie.
GFRG/RC/GFRG+RC is done [9]. The grade of concrete used
is M25 and steel is Fe415. The panel size is 12m x 3m x 0.124m
where the length of the panel is altered to suit the plan. The
loading involves dead load, live load (As per IS 875 - 2, 1987),
wall load and seismic load (as per IS 1893 - 2002).

The various load combinations used for the purpose

of analysis is as follows:
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Fig. 4. Framework of GFRG building
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Fig. 5. Framework of RC building

In each stage of analysis, the results of analysis is noted
and designing is done. In GFRG building, the panel is de-
signed for a thickness of 124mm with each cell at 95mm spac-
ing. The cells are reinforced and filled with concrete. To serve
as a slab the panel is provided with a screed of 60mm with
10mm guage at 100mm c/c. In RC and GFRG+RC building,
the size of column used is 400mm x 230mm and the size of
beam is 230mm x 300mm and 350mm x 300mm.
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3 RESULTS
After the analysis has been carried out, the various parameters 0.9
like story displacement, story drift, time period for each mode 0.8
and story shear [3] are noted for each structure and they are 07
aphically compared. =
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Mode vs. Time period
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Fig. 8. Mode vs. Time period curve

Story vs. Lateral forces
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Fig. 9. Story vs. Lateral forces curve

Story vs. Story shear
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CONCLUSION

The various conclusions that have been inferred from this

study is as follows:

e The displacement is checked in accordance to IS codes
is H/300 (mm). The displacement pattern of RC
building and framed GFRG building i.e. GFRG + RC
building is almost similar. But however non-framed
GFRG building differes from RC building i.e. the dis-
placement is within maximum limits upto story num-
ber 3 after which a drastic difference is observed.

e The story drift as per IS 1893-2002 should be within
0.004h (mm). This maximum limit is satisfied by all
three types of structure.

e The time period for various mode of displacement
(12 modes considered) is higher for non-framed
GFRG building compared to RC and framed GFRG
building.

e  The shear acting on the building is similar in RC and
framed GFRG building and comparatively less com-
pared to non-framed GFRG building.

e The lateral forces have maximum impact on the top-
most floor and it has most effect in non-framed GFRG
builfding.

From the above results, it is inferred that behaviour of RC

building is similar to that of framed GFRG building and well
within serviceable limits. But however the non-framed GFRG

building holds good upto story number 3. As the height in-

creases, the displacement and drift increases and exceeds the

serviceable limits. Hence further alterations of the panel may-

be necessary for usage of panel as load bearing members in

increasing heights.
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