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Abstract— Earthquakes are the most calamitous hazards in 

comparison to all types of forces that a building faces, 

during its whole life span. In an RC frame building, vertical 

members are more important than horizontal members. 

During an earthquake, if vertical members get collapse first 

then horizontal members, the whole building gets collapsed 

suddenly without any prior information. This may cause lots 

of life losses in residential buildings. For removing this 

problem we provide, "Strong beam and weak beam". All the 

studies have been done on SAP2000 software. 
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I. INTRODUCTION 

A building that has been designed for earthquake resisting is 

design very carefully to remain safe during the whole life 

span of building and never face any damage during an 

earthquake. 

According to studies on past earthquakes, many 

buildings collapsed due to the failure of vertical members. 

Hence the columns of the building should be strong then 

beam to resist design earthquakes without sudden failure. 

During the earthquake in Bhuj, 2001 of the 

magnitude of the 7.2 reactor scale, many structures 

collapsed due to the failure of columns as shown in the 

following figures.  

Fig. 1: Column failure during an earthquake of Bhuj   2001 

 
Fig. 2: the collapse of a building during an earthquake of 

Bhuj, 2001 

II.  “STRONG COLUMN AND WEAK BEAM CONCEPT” 

For safety purposes, we design a building for ductile failure, 

not for brittle failure. If the building fails ductile then it fails 

suddenly without any information. 

For this, we provide a Strong column and weak 

beam. If the beam is the weakest member then during 

earthquake beam plastic hinge form on the nodes of the 

beam-column joint and vertical member will not fail. 

It is observed that during the vertical load on the 

tree flexible branch of the tree does not fail but the brittle 

branch got to fail. 

 
Fig. 3: Ductile tree during a storm 

Fig. 4: Brittle tree during a storm 

According to earthquake design philosophy, plastic 

hinge in columns are permits on the ground floor but in a 

beam are permitted on every floor. So when we provide 

strong beam plastic hinge forms in the beam, not in the 

column. 
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Fig. 5: (a) strong column and weak beam mechanism 

(b) Weak column and strong beam mechanism 

For strong column and weak beam concept column 

should design for at least 20% greater bending moment 

capacity then beam. If Mb is bending moment capacity and 

Mc is the bending moment capacity of the column then 

Mb>Mc 

III. MODELING AND ANALYSIS 

In this work, I have done all the modeling and analysis of 

SAP2000 V 22. For analysis, I choose a 5 story building of 

RC frame structure according to the following information 

No of Storey 5 Story height 3 m 

No of bays X 6 Bay width X 6 m  

No of bays Y 5 Bay width Y 6 m 

In the first model, we provide a strong column and 

beam weak column  

Member Dimensions Material 

Beam 0.3X0.3 M30 

Column 0.4X0.3 M40 

 
Fig. 6: Model of 5 story building on SAP2000 

 
Fig. 7: Analyzing the result of 1st model on SAP2000 

In the second model, we provide a beam and 

column of the same strength according to the following 

information. 

Member Dimensions Material 

Beam 0.4X0.3 M40 

Column 0.4X0.3 M40 

 
Fig. 8: Analyzing the result of 2nd model 

 
Fig. 8: the Bending moment at the base in two models 
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IV. CONCLUSION 

In this study, I have tried to understand the behavior of, 

strong column and weak beam during an earthquake. By the 

study of the above two models on SAP2000, I have made 

the following conclusion 

 According to analyzing the result, it is very clear than 

the bending moment on base is very less in, strong 

column-weak beam with comparison to the same 

strength column and beam. Hence we should prefer a 

strong column and weak beam. 

 By the results of the analysis its very clear that the shear 

force on base in X and Y direction is very less in the 

strong column and weak beam. Hence Strong column 

and the weak beam is much better. 
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