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I. INTRODUCTION 
 

This paper shows the systematic development of a 

numerical simulation to provide a comprehensive 

understanding of the actions of the concrete frame 

framework under extreme load conditions, including 

the sequential removal of vertical load bearing 

components.. The preliminary survey is part of an 

ongoing analysis aimed at establishing robustness 

metrics to test the resilience to disproportionate 

failure of reinforced concrete (RC) frameworks. The 

estimation of the risk of building collapse during an 

usual or unusual occurrence is particularly critical 

since it is relevant to the welfare of human societies 

and the consequent economic effect on society. 

These findings further promote innovative 

techniques of structural construction and evaluation 

standards for mitigating collapse or reducing harm 

incurred by unexpected traumatic incidents. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Progressive Collapse 

Progressive collapse is commonly characterised as 

minor or local structural issues causing neighbours' 

loss and failure and culminating in total or excessive 

building collapse. The loss of one or more vertical 

carrier structures, typically columns, permits a steady 

decline in the building frames. When one or more 

columns have collapsed, the load has to be changed 

into an alternative load direction to other structural 

components. If the neighbouring modules are not 

designed to handle a redistributed load, a further 

redistribution of the load must be challenged until 

the equilibrium is reached. 

 

    II.LITERATURE REVIEW 

 
Leslaw Kwasniewski (2010)A case study in the 

selected multi-story structure was identified on the 

basis of a radical accident examination. The 

numerical review relies on the new 8-story structure 

built by the Main Building Science Facility in 
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Cardington, UK, for fire testing. This research focuses 

on the problem of non-linear simultaneous finite-

element simulations carried out alongside the GSA 

Guidance. The paper focuses on the simulation and 

numerical deletion of vertically loaded global 

systems. A complex 3D model of many finite parts 

has been developed for the whole device, enabling 

multi-processor computers to use parallel 

processing. The purpose of the above-mentioned 

feasibility studies is to define and verify the final 

effects of the modelling parameters (progressive 

collapse possible) and the hierarchy to assess 

performance. 

 

Meng-Hao Tsai (2011)Three common types of 

external, non-structural wall were analysed to test 

the effects of research on the potential for 

progressive failure of the RC system. Linear and non-

linear static analysis for RC frames with or without 

non-structured walls is conducted in three different 

column failure scenarios. Changes in the demand-to-

capacity ratio indicate that current demand for 

beams may be overestimated, especially for panel 

walls, without taking into account non-structural 

walls, while underestimating shear demand. 

Resistance to collapse of the building frame would 

increase below the loss of the column, while the 

power would be diminished. With a stable opening 

rate of 60 per cent, the exterior wall of the wing form 

is more protected than the walls of the parapet 

shape and the panels with structural features. The 

wall of the panel appears to be the lowest 

alternative, as shear failure could lead to the 

attached beam members. 

 

Anshuman. S, et al (2011)The remedy was found, 

based on the elastic and elastic-plastic behaviour of 

the shear wall in a multi-story structure. The seismic 

load is assessed and applied to the house in zone IV. 

STAAD Pro and SAP have been used for elastic and 

elastoplastic testing. Study reveals that the 

orientation of the shear wall towards the house may 

be minimised. 

 

H.R. Tavakoli and A. Rashidi Alashti (2012)The 

study looked at resistance to progressive collapse 

due to weakened columns in seismically loaded steel 

frames built according to seismic codes at different 

locations. To this end, 3D and 2D push-ups test the 

designs. The incremental collapse capacity was 

measured by integrating the planned alternate 

loading route approach into the UFC guideline, 

utilising the five-and 15-storey buildings with four 

and six bays. Elimination of inclusion ensures that, in 

the event of a significant incident such as an assault 

on a vehicle or a recent earthquake or a failure of a 

house, a critical column would be liable to lose any 

or all of its load bearing power. The two-dimensional 

frames are ideally adapted to minimise and remove 

the base shears relative to the 3-D models. When the 

central column is replaced, the style is more stable 

than when the angle column is removed. The effect 

of the number of stores, the redundancy and the 

position of key components have been established. 

 

Ashish S. Agrawal et al (2012)The output in zone V 

of the 25-story building has been measured by 

modifying the shear wall sites of various types. The 

storage drift, rotation and axial load conditions are 

usable. The test is conducted using the ETAB basic 

kit. The shear walls and sites are studied of varying 

thicknesses. An significant decrease in the 

displacement of the building floor complemented 

the shear wall from the foundation to the 25th floor 

of 230 mm. In the centre of the house was the shear 

wall. Thus its position influences the column's axial 

stress and raises the building's lateral strain. 

 

   III. ANALYTICAL MODEL 

 
A RCC building with or without shear wall is 

designed according to Indian codes [10-11]. Fig. 4.2 

shows a 3 storey building and the plan of building is 

asymmetric throughout the height. The height of 

building is 3.5m at each floor and the elevation of 

building with or without shear wall is shown in fig. 

4.2. For each storey the size of all beams is designed 

and kept constant with a dimension 230 mm x 300 

mm and inner and outer column size is 230 mm x 

300 mm and 300 mm x 450 mm. The thickness of 

slab is 125 mm and kept constant and building is 

designed according to IS codes for dead and live 

load condition.  

 
Fig. 1: Floor plan. 
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Dead load = 4 KN/m
2
 

Live load = 4 KN/m
2
 

Member dead load (wall load) = 15 KN/m
2
 

Parapet wall dead load = 5 KN/m
2
 

 
 

Fig. 2: Elevation of building without shear wall. 

 
Fig. 3: Elevation of building with shear wall. 

 

IV.GENERATION OF MEMBER PROPERTY 

 
Generation of member property can be done in 

STAAD. Proby using the window as shown above. 

The member section is selected and the dimensions 

have been specified. 

 
 

Fig 4: Generation of member property. 

A RCC building is designed according to Indian code. 

We consider 4 storey building along with floor height 

of 3.2 m and the depth of foundation is to be 1.5 m. 

Interior column sizes will be 230 mm x 300 mm and 

exterior columns will be 300 mm x 400 mm. All beam 

sizes will be 230 mm x 300 mm. Two loads, i.e. dead 

load and live load would be considered. At dead 

load, we shall take into account the structure's self-

weight with a weight of 15 kN and the live load of 4 

kN/sq.m. According to indian guidelines a mixture of 

the two loads is considered. The standard of 

concrete considered is M20 and Fe 500. In order to 

figure out the data, the outer columns are removed 

one by one. 

 

V.DETERMINATION OF CRITICAL 

COLUMN AT GROUND FLOOR OF RCC 

BUILDING WITHOUT SHEAR WALL 

1. Comparison of Forces In X-Direction 

Fig. 4 shows the numbering of column at ground 

floor. A series of column removal scenarios are 

applied on outer column of 4 storey building to 

determine the corner and exterior columns at ground 

floor. Each corner and exterior column removal 

scenarios at ground floor is conducted by delete 

command from STAAD. Pro.  

 

After removal of column the joint displacement on 

the top of removed column changed from initial 

condition of before removal of any column. 

Maximum change was observed between the column 

removal scenarios and before the column removal at 

each series of column removal at ground floor. Those 

column removals represent maximum changes in 

joint displacement execute the critical condition. 

 

In this situation, the pole is suddenly withdrawn on 

the ground floor and more pressures are carried out 

The member that surrounds the member ultimately 

contributes to enhanced bent time and baseline 

analysing forces when systemic members have not 

been eliminated. As a consequence, powers have 

been redistributed and tonnes are moved to 

neighboring representatives.  
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Fig. 5. Ground floor with column numbering. 

 

 
 

Fig. 6: Comparison of forces in X direction of 

adjacent column when column no. 51 removed. 

 

Considering this scenario, column number 51 is 

removed as shown in Fig. 6 and it is observed that 

larger distribution of forces is observed which took 

place due to removal of this single column. The 

increase in percentage of additional loading due to 

the accidental collapsing of structural member 

number 51 and  results in transfer of load to adjacent 

member is about 53%. 

 

 
 

Fig. 7: Comparison of forces in X direction of 

adjacent column when column no. 52 removed. 

 

Fig. 7: shows the approximately percentage increase 

of force at adjacentcolumn number 55 due to 

removal of column number 52 and it is found to be 

26%. 

 

 
 

Fig. 8: Comparison of forces in X direction of 

adjacent column when column no. 53 removed. 

 

Considering this scenario, column number 53 is 

removed and it is observed that larger distribution of 

forces is observed which took place due to removal 

of this single column. The increase in percentage of 

additional loading due to the accidental collapsing of 

structural member number 53 and results in transfer 

of load to adjacent member is about 18%. 

 

VI.CONCLUSION 

 
In this work, the main objective was to investigate 

the behaviour of the four storey RCCbuilding due to 

progressive collapse. Studies are carried out to 

investigate thebehaviour of progressive collapse 
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under the umbrella of changes in such as shear 

forces,node displacement and reactions at nodes 

subjected to sudden loss of a vertical support 

member. Ground floor columns were removed one 

by one, and the studyofprogressive collapse initiation 

on a typical reinforced concrete frame is done with 

the help ofa STAAD. Pro. This simple analysis can be 

used to quickly analyse the structuresfor different 

failure conditions and then optimize it for various 

threat scenarios. Based onthis investigation, 

following conclusions are drawn: 

1. It is found that the forcesin adjacent member of the 

removed element gets approximate 18% to 86% 

(without shear wall) while 9% to 36% (with shear 

wall) increment of the initial values due to large 

redistribution of forces which took place in short 

way direction whereas 12% to 35% increment of 

initial reaction is transferred to the adjacent column 

in longer way direction. 

2.  A significant disparity between strengths from the 

initial state is noticed in the contrast (when no 

column is removed). The explanation is that the 

instantly applied load is shifted to the existing 

undamaged frame and joints. 

3.  It is observed that, with the replacement of one 

column and with a rise of around 30 times the initial 

value after eliminating two columns owing to a 

significant redistribution of powers, the changes in 

the joint displacement of the adjacent portion of 

the retired entity get approximately 27 times the 

original node displacement from the original values. 

4. Shear force  in Y direction (FY). At the point of zero 

shear strength in the initial shape, this member is 

located just above the disconnected column. In the 

form of Y after the deletion of columns, positive 

values will also be used instead of zero values. 

5. Shear force in X direction (FX) The sense in the 

positive zone instead of the negative zone in the 

member that is just above the deleted section, after 

deletion of two columns first, before deletion of any 

columns. 
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