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Commentary

One of the most common causes of building damage after an earthquake 
is soft storey, which has been highlighted in every inquiry report. The problem 
of soft storey as a result of increased storey height is well-known. Soft storey 
is also caused by changes in the number of infill walls between storeys. These 
aren't normally thought of as part of a load-bearing system. This work uses 
linear static and nonlinear static analysis for a midrise reinforced concrete 
building to analyse the soft storey behaviour caused by a lack of infills at the 
ground floor storey and the existence of this instance. Soft storey behaviour is 
assessed in terms of displacement, drift demand, and structural behaviour as 
a result of changes in infill amount.

Internal forces constantly disturb the earth's stability, and as a result, 
vibrations or jerks in the earth's crust occur, which are known as earthquakes. 
The main design principle of earthquake resistance building design is to make 
the structure as strong as possible. Despite having a robust column and a 
weak beam, numerous buildings have collapsed during previous earthquakes. 
Demonstrated the exact opposite behaviour of a strong beam and a weak 
column, implying that the column. Because of the soft storey effect, the beam 
collapsed before it yielded. Building frame is modelled as 3D space frame 
utilising typical two nodded frame element with two longitudinal degrees of 
freedom and one rotating degree of freedom at each node to examine the 
seismic behaviour of building structure while considering the effect of open 
ground storey. The infill and frame elements are given the same nodes at the 
infill and frame interface.

A weak storey is one whose lateral strength is less than 80% of the strength 
of the storey above it. The overall strength of all earthquake resisting elements 
sharing the storey shear for the direction in question, i.e., the shear capacity of 
the column or the shear wall or the horizontal component of the axial capacity 
of the diagonal bracing, is the storey lateral strength. A storey's weakness is 

usually caused by the frame column's insufficient strength. A discontinuity of 
strength or stiffness develops in the second storey connection, which is one of 
the basic characteristics of weak or soft storey. This discontinuity causes the 
structure to lose strength or become more flexible, resulting in considerable 
deflection in the first floor. As a result, there is a concentration of electricity.

Stilt buildings have open space for parking on the ground level, and the 
parking storey is known as stilt floor or soft storey. When there is an abrupt shift 
in stiffness along the structure. The soft storey irregularity is one of the most 
common traits. It's common in modern frame buildings when a considerable 
number of non-structural stiff components, such as masonry infill, are attached 
to the column of the upper level of a reinforced concrete frame structure, 
while the first storey is left vacant or has fewer walls than the upper floor. The 
inflexible non-structural component restricts the column's capacity to deform, 
altering the building's structural performance in response to horizontal forces. 
The earthquake shear force increases in a normal building as it approaches 
the first storey.

The total displacement caused by an earthquake tends to be distributed 
evenly throughout each storey as the building rises in height. Each floor's 
deformation would be similar. When a more flexible portion of the lower part 
of the building supports a rigid and more massive portion, the bulk of the 
energy is absorbed by the lower significantly more flexible storey, with only a 
small amount of energy distributing among the upper storey, resulting in large 
relative displacement between the lower and upper slabs of the soft storey 
(inter storey drift) on the most flexible floor, and thus the column of this floor 
will be subjected to large deformation.

Building frame is modelled as 3D space frame utilising typical two nodded 
frame element with two longitudinal degrees of freedom and one rotating 
degree of freedom at each node to examine the seismic behaviour of building 
structure while considering the effect of open ground storey. The infill and 
frame elements are given the same nodes at the infill and frame interface.
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