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Abstract: In general, two different types of loads act on 
structure artificial and natural loads. Loads due to some 
material comes in artificial and wind, earthquakes are 
neutral load, but in this modern world blast load also 
consider. Blast load applied sudden and extreme on 
structure, cause of structure can be vary depending on 
situation either it is gas cylinder blast, chemical blast or 
terrorist activity and many more. During the explosion blast 
waves propagate rapidly and exert high-pressure of building 
surface that could damage the structural elements and lead 
to structural failure. The primary objective is to establish 
correlations between floor shape and blast resistance, 
offering insights into design improvements for enhanced 
structural performance. For this study four different shapes 
(L, T, C and Hexagon) of plans of building modelled in E-
tabs. Midair blast was considered, and load pressure was 
calculated. A triangular function for blast load applied in E-
tabs and analysis was performed. Deformed shape of 
structure, storey drift, shear force, overturning moment 
were analyzed and columns sections which are in front of 
blast, are also analyzed based on axial force. After all the 
analysis found that hexagon shape of floor plan performed 
batter than the other floor shape. Displacement was 65 70% 
lower than the C-shape. Overturning moment was 55 60% 
less than in T and C shapes. Storey drift was consistently 
minimal across all floors. Critical column forces were the 
lowest in axial force. Its symmetrical and closed layout 
ensured uniform force distribution, minimal stress 
concentration, and superior blast resistance. 
 

 
  

 

 

 

 



 
 

 

 
 

 
 

 
 
 
 
 

 
 
 
 
 

 
 

  

 
 

 

 
 

 

 

 
 

 

 
 

 
 

 
 

 

 

 
 

 
 

 

 

 
 

 
 

 

 

 
 

 

 

 

 

 
 

 
 

 

 

 
 



The storey drift graph clearly shows that the C-shaped 
building experiences the highest and most irregular drift 
values, with sharp peaks particularly at Storeys 3 and 
7 indicating significant lateral flexibility and reduced 
structural stability. The L-shaped building displays 
moderate drift, with noticeable variations that suggest 
localized deformation due to its asymmetrical 
geometry.[6]
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Fig. 9 Storey drift comparison

The Hexagon-shaped building maintains relatively 
consistent and lower drift values across all storeys, 
reflecting its symmetrical layout and efficient load 
distribution, which enhance lateral stability. The T-
shaped building shows the lowest and smoothest drift 
profile, indicating good stiffness and minimal inter-storey 
movement, though this performance may also depend on 
specific load conditions or structural configuration.
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L-shape T-shape C-shape
Hexago
n shape

Case Mode
Period Period Period Period

sec sec sec sec

Modal 1 0.051 0.05 0.047 0.036

Modal 2 0.032 0.034 0.036 0.031

Modal 3 0.026 0.019 0.026 0.024

Modal 4 0.02 0.018 0.022 0.022

Modal 5 0.017 0.012 0.02 0.021

Modal 6 0.016 0.012 0.019 0.02

Modal 7 0.014 0.012 0.016 0.019

Modal 8 0.013 0.012 0.014 0.018

Modal 9 0.013 0.011 0.014 0.016

Modal 10 0.012 0.01 0.014 0.016

Modal 11 0.012 0.01 0.013 0.016

Modal 12 0.011 0.009 0.013 0.015



 
 

 

 
 

 
Hexagon Shape: Best Overall Performer. Displacement 
was 65 70% lower than the C-shape. Overturning 
moment was 55 60% less than in T and C shapes. Storey 
drift was consistently minimal across all floors. Critical 
column forces were the lowest across all categories (axial, 
moment, and shear). Its symmetrical and closed layout 
ensured uniform force distribution, minimal stress 
concentration, and superior blast resistance. 
L-Shape: Moderate Performance. Displacement was 
around 30 40% lower than in the C-shape. Shear and 
bending forces in critical columns were noticeable but 
manageable. Showed better performance than T- and C-
shapes but still had localized weaknesses at re-entrant 
corners. Required moderate reinforcement in critical 
regions to ensure structural safety.  
T-Shape: Below Average Performance. Overturning 
moment was second-highest, suggesting torsional 
imbalance. Critical column shear and bending moments 
were 35 45% higher than in the hexagon. Geometry 
caused force concentration at the stem-crossbar junction, 
reducing blast efficiency. Adequate for moderate 
conditions but required detailed design reinforcement.  
C-Shape: Least Blast-Resistant. Recorded the highest 
values in all key metrics, Displacement, Storey drift, 
Overturning moment, Axial and shear forces in critical 
columns. Open and irregular floor plan caused inefficient 
load paths and stress concentration. Required extensive 
reinforcement and design corrections to perform safely 
under blast scenarios. 
This study effectively evaluated shear forces, bending 
moments, and stress distribution under blast loading for 
each of the selected building shapes. By analysing both 
overall structural response and localized behaviour in 
critical columns, the research provided a comprehensive 
picture of how forces develop and propagate within 
different geometries. Graphs and data tables highlighted 
the magnitude and variation of these parameters, allowing 
direct comparison of structural demands across T, C, L, 
and Hexagon shapes. For example, the C-shape 
consistently recorded the highest shear and moment 
values, particularly in columns located near re-entrant 
corners, indicating greater force concentration due to 
irregular geometry.[11] The research clearly showed the 
effect of floor configuration on structural robustness and 
blast cause stimulating. Open and asymmetric shapes like 
the C- and T-shaped buildings exhibited greater 

displacement, overturning moment and storey drift, which 
contributed towards less stability. On the other hand, the 
Hexagon shape that has a plan closed and symmetrical 
arrangement showed a better superstructure performance 
of the lateral and vertical loads. These observations are 
consistent with the purpose of quantifying the effect of 
floor plan disposition, and they support the classical 
structural hypothesis of the more regular geometry 
providing better load spreading over the structure, and 
less deformation. Furthermore, different failure modes 
were observed in each type of building. The T-shaped 
form indicated torsional yielding at the junctions of the 
stem to arm, and the C-shaped one demonstrated high drift 
and stress concentrations at corners, indicative of possible 
sliding or diagonal cracking failures. These results satisfy 
the purpose of comparing failure characteristics between 
different geometries and indicate the necessity of taking 
into account a shape-induced imperfection in the 
geometries design. If the behavior is known and 
understood, then an engineer can predict where in a test 
piece a failure might begin and can place controls to 
control that failure.[12] 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



 
 

 

 

 
 

 
 

 
 

 
 

 
 

 
  


