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1 Abstract: 

The increase in the number of terrorist attacks in the last few years and 
also the number of natural disasters like earthquake and wind loads has 
shown that the effect of blast loads on buildings is a serious matter that 
should be taken into consideration in the design process. A bomb 
impact inside or immediately nearby a construction can hurt on the 
structure. The structural collapse will also cause damage to the 
surrounding of the building. In the present study, P+10 storied RCC 
building is subjected to 100 Kg charge of explosive at a standoff 
distance of  20m, 30m, 40m and 50m from the building is considered. 
IS 4991-1968 is used for the manual calculation of blast load and the 
models are developed using ETAB with M25 grade concrete for 
beams, M25 grade concrete for columns and Fe 500 Mpa grade of 
steel for reinforcement are taken as material properties. The study aims 
to provide a better and easy understanding of blast load analysis. 

2 Introduction 

Impact is a tension unsettling influence brought about by the 
unexpected arrival of energy. The investigation of shoot impacts on 
structures has been an area of formal specialized examination for north 
of 60 years. Because of various unplanned or deliberate occasions, the 
way of behaving of underlying parts exposed to impact stacking has 
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been the subject of examination as of late. Methodologies for impact 
security have turned into a significant thought for underlying 
originators as worldwide fear monger assaults go on at a disturbing 
rate. The impact blast which is close by or inside the construction is 
either because of tension bomb or vehicle bomb or quarry impacting. A 
bomb impact inside or immediately nearby a construction can truly hurt 
on the structure's outside and inner primary edges, imploding of walls 
and extinguishing of huge spreads of windows. Loss of life and wounds 
to inhabitants can result from various causes including direct impact 
impacts, flotsam and jetsam influence, underlying breakdown, fire and 
smoke. Also, major lamentable damage coming about because of gas-
substance blasts brings about huge unique burdens. 

 
The reaction of the design to seismic burden is far not quite the same 

as the reaction got for shoot stacking on a construction. Impact loads 
are applied on structure for a brief span of time yet the greatness when 
looked at is far higher than different burdens. Impact stacking and its 
consequences for a design is impacted by various elements including 
charge weight, area of the impact (or deadlock distance), and the 
mathematical setup and direction of the construction (or course of the 
impact). Primary reaction will contrast as per the manner in which these 
variables join. In this way it is essential to comprehend the impact of 
working under shoot load to safeguard a construction. 
 

 

Fig. 1. Blast load effect on building. 

3 LITERARTURE REVIEW 

3.1 Charge weight and standoff distance 

Study and Analysis of Blast Resistance Structure Pranali R. Nikure1, Dr. 
Valsson Varghese2, 2019 
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 By and large the structures are not intended for impact load, so the 
impact load makes extremely high tension over a structure than the 
general stacking. A G+4 story RCC building is exposed to 100Kg, 
150Kg, 200Kg and 250Kg Tri nitro toluene (dynamite) shoot sources a 
ways off of 30m, 40m and 50m from the structure is considered for 
examination. IS 4991-1968 is utilized for the manual computation of 
impact burden and power time history is acted in STAAD Star. The 
huge impact on the structure will happen when the charge weight 
increments and the ground distance diminishes. Section powers 
(bowing second) are more when deadlock distance is less as well as the 
other way around. Pillar powers (shear power and bowing second) 
diminish as the stalemate distance increments. 

 A review on study and analysis of blast resistance structure 1 Pranali R. 
Nikure, 2 Dr. Valsson Varghese, 2019.  

As the fear monger exercises expanding step by step and which are 
essentially happening in jam-packed places is a rising issue in all 
around a globe. The structures are not commonly intended for the 
impact load which leads to the underlying harm of building component 
or breakdown of building .In this manner understanding the impact of 
impact on building is significant. According to results found shows that 
the framework was essentially impacted with expansion in control 
weight and reduction in deadlock distance. The greatness of impact 
pressure increments on expansion in stalemate distances. Impact 
pressure increments on expansion in weight of endlessly impact 
pressure diminish when distance increments deadlock. The appearance 
season of impact wave increments as the stalemate distance increments. 

 

 Behavior of RCC Structural Members for Blast Analysis, Prof. C. M. 
Deshmukh, Dr. C. P. Pise et. Al, 2016.  

A bomb blast inside or close by outside the structure can cause 
devastating disappointment of building. In present review, the impact 
load was determined utilizing UFC-340-02 (2008) or IS 4991-1968 for 
500 kg and 100 Kg dynamite at stalemate distance of 10m and 30m 
from face of segment at first floor level. Impact load differs with time 
and distance. The way of behaving of design enormously relies upon 
charge of unstable and its stalemate distance. At the point when 
deadlock diminishes the impact pressure is more as well as the other 
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way around. Because of unexpected delivered hazardous energy 
causes disappointment of design like breakdown the construction, 
harm of underlying components and break development in structure. 

3.2 Strain energy graph (Deflection) 

Study and Analysis of Blast Resistance Structure Pranali R. Nikure1 , Dr. 
Valsson Varghese2, 2019 

. A G+4 story RCC building is exposed to 100Kg, 150Kg, 200Kg 
and 250Kg Tri nitro toluene (dynamite) shoot sources a ways off of 
30m, 40m and 50m from the structure is considered for investigation. 
IS 4991-1968 is utilized for the manual computation of impact burden 
and power time history is acted in STAAD Master. The decrease in the 
impact of second on the structure because of impact stays same (i.e., 
along Y heading in segment) approx. equivalent to 25 % at 40m 
distance and 40% at 50m distance. The decrease in the impact of 
second on the structure because of impact stays same (i.e., along Z 
heading in section) approx. equivalent to 40 % at 40m distance and 
60% at 50m distance. The decrease in the impact of shear force on the 
structure because of impact stays same for approx. equivalent to 30 % 
at 40m distance and 45% at 50m distance. The decrease in the impact 
of second on the structure because of impact stays same (i.e., along Z 
bearing in bar) approx. equivalent to 25 % at 40m distance and 40% at 
50m distance. The decrease in the impact of twist in the pillar on the 
structure because of impact stays same approx. equivalent to 25 % at 
40m distance and 40% at 50m distance. 

3.3 Inertia force 

BEHAVIOUR OF REINFORCED CONCRETE STRUCTURAL MEMBERS 
UNDER THE INFULENCE OF IMPLICIT BLAST LOADING, Bharadwaj 
Vangipuram, Md. Abdul Jabbar Sharief, B. Bala Sandeep, 2019 

Impact stacking has forever been hard to comprehend. The impact safe 
part is planned on the rule of Newton's most memorable Law of 
movement. The law expresses that the body stays in its condition of 
movement except if an outside force is applied on it. The opposition 
presented by it is known as Latency. Mass is utilized as a proportion of 
latency. In this manner, the size of individuals is expanded which 
consequently builds mass and protection from impact load. At the point 
when impact safe section is liable to impact load, the bowing is 
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opposed by expanded mass dormancy. The review led on underlying 
individuals; traditional individuals are encountering greatest inertial 
power at mid-range. Impact safe individuals experience a similar 
impact yet can oppose the heap due to expanded mass by 20%. Mass as 
a proportion of inertial obstruction has worked somewhat keeping in 
view the efficient part. 

3.4 Architectural view 

Role of architectural space in blast resistant buildings, Mahdi Bitarafana, Sayed 
Bagher Hosseinib et. al., 2008 

. Enormous monetary arrangement is spent yearly by and large in 
creating public and classified structures using different designing plans. 
Two methodologies are pondered and taken a gander at for instance 
Delphi procedure and AHP strategy. The Delphi procedure is a 
cooperation used to appear at a get-together evaluation or decision by 
looking into a leading group of trained professionals. The logical 
moderate framework process (AHP), similarly canny request process, is 
a coordinated procedure for planning and exploring complex decisions, 
considering science and mind research. Delphi system was used to 
evaluate the underlying space of effect safe designs, while AHP 
strategy was used to explore the results. AHP procedure is a powerful, 
negligible cost, and significantly exact technique in the affirmation of 
the best and appropriate unique choice. This method can be a nice 
model as an organization instrument with immaterial time and cost that 
gives the best choice among the open decisions. 

4 Methodology 

In this review, P+10 celebrated RCC building is examined. The 
building is model in ETABS software.  

Aspect of building 10.90 x 14.22m. Total height of building is 33m, 
Height of each storey is 3m and Plinth height above GL is 2m.  
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Fig. 2  Building plan 

Grade of concrete M25 

Grade of steel Fe500 

Density of concrete 25 KN/m2 

Density of concrete 78.5 KN/m2 

 
Table 1.  Material properties 

 

           
 
 
 
 
 
 
 
 

Table 2. Member properties 

 

Beam 230 x 600mm 

Column 300 x 750mm 

Shear wall thickness 200mm 

Beam cover 40mm 

Column cover 40mm 

Slab thickness 125mm 

Height of parapet wall 1.2m 
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4.1 General loading 

Live load (IS 875, part 2)   = 2kN/m2  
Floor finish load                 =1.5kN/m2,  
Sunk load for Toilet (roof) = 4kN/m2 
Sunk load for Terrace/balcony (roof) =  
3 kN/m2 
Floor to floor Height  = 3m for all floors. 
Wall loads            = 7.2Kn/m 
Earthquake Load = IS1893:2002 
Blast Load           = IS-4991 1968 

   

 

Fig. 3.  Typical floor plan on Etab. 
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Fig. 4. 3D view of the building 

 

Fig. 5. Elevation of the building 
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4.2 Blast load calculation 

Shoot force for a 100 kg charge of dangerous is considered for the 
review. The stalemate distances considered are 20m, 30m, 40m and 
50m. The impact loads are determined by utilizing following recipe. 

Scaled distance (z) =    
�

��/�
 

Where, 
 R is the actual effective distance from the explosion. 
W is the charged weight in tons. 
The corresponding values of Pro/ Pa are taken from Table 1 of IS: 
4991-1968. 
 

 
 

Fig. 6. Render 

From the above fig the focal point of burst is on left half of the 

structure at various deadlock distances. 

The impact of impact is focus on left face of building that is height 1, 

so the rise 1 is consider for use of impact stacking. 

SIRJANA JOURNAL[ISSN:2455-1058] VOLUME 54 ISSUE 12

PAGE NO : 18



10 

 
  

Fig. 7. Elevation view-1 for application of blast loading 

 

Blast load is calculated as per IS 4991-1968 from table-1 for elevation-
1. The blast load is apply as a pressure then pressure is converted in to 
point load and applied on each joint in etab. As we can see from the 
above figure that the elevation elevatrion-1 is taken and each joints are 
numbered, so there are 4 joints – 1, 2, 3 and 4 for each floor. 
 
Blast load is calculated for respective joint on each floor as per standoff 
distance and is tabulated below. 
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Table 3. Pressure and Joint load acting on the front face of the building due to explosive weight 
of 100kg at 20m standoff distance. 

 

SIRJANA JOURNAL[ISSN:2455-1058] VOLUME 54 ISSUE 12

PAGE NO : 20



12 

 
 

 

Fig. 8. Application of blast load, 20m standoff distance 
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Table 4. Pressure and Joint load acting on the front face of the building due to explosive weight 
of 100kg at 30m standoff distance. 
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Fig. 9. Application of blast load, 30m standoff distance 
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Table 5. Pressure and Joint load acting on the front face of the building due to explosive weight 
of 100kg at 40m standoff distance. 
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Fig. 10. Application of blast load, 40m standoff distance 
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Table 6. Pressure and Joint load acting on the front face of the building due to 

explosive weight of 100kg at 50m standoff distance 
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Fig. 11. Application of blast load, 50m standoff distance 
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5 RESULT  

 

MODEL DISCRIPTION 

BLM-0 MODEL WITHOUT BLAST LOAD 

BLM-20 MODEL WITH 20M STANDOFF DISTANCE 

BLM-30 MODEL WITH 30M STANDOFF DISTANCE 

BLM-40 MODEL WITH 40M STANDOFF DISTANCE 

BLM-50 MODEL WITH 50M STANDOFF DISTANCE 
 

Table 7. - Description 

5.1 Base shear 

MODEL EQX EQY 

BLM-0 762.56 797.67 

BLM-20 764.16 799.34 

BLM-30 764.16 799.34 

BLM-40 764.16 799.34 

BLM-50 762.56 797.67 

 
Table 8. - Base shear 

 
 

 
Graph 1: Base shear graph. 
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5.2 Story displacement 

 

 
 

Table 9. -Maximum story displacement in X-direction. 
 

 
 

Graph 2: Story displacement in X direction. 
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As displayed in the above chart, the structure of deadlock distance 
20m has the greatest uprooting in the X bearing than different 
structures having 30m, 40 and 50m as stalemate distance And the least 
relocation is of the structure without use of impact load. 

  
Table 10. - Maximum story displacement in Y-direction. 

 

 
 

Graph 3: Story displacement in Y direction. 
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As displayed in the above diagram, the structure of deadlock distance 
20m has the most extreme removal in the Y heading than different 
structures having 30m, 40 and 50m as stalemate distance. 

What's more, the least relocation is of the structure without use of 
impact load. 

5.3 Story drifts 

 
Table 11. - Maximum story drift in X-direction. 

 

 
               

Graph 4: Story drift in X direction. 
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As displayed in the above diagram, the structure of stalemate distance 
20m has the greatest story float in the X bearing than different structures 
having 30m, 40 and 50m as deadlock distance. 

Furthermore, the least story float is of the structure without 
utilization of impact load. 

 
 

Table 12. - Maximum story drift in Y-direction. 
 

 
 

Graph 5: Story drift in Y direction. 
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As displayed in the above diagram, the structure of deadlock distance 

20m has the most extreme story float in the Y bearing than different 
structures having 30m, 40 and 50m as stalemate distance. 

What's more, the least story float is of the structure without use of 
impact load. 

5.4 Story overturning moments 

                  MODEL OVERTURNING MOMENTS IN  
KN-M 

BLM-0 150045 

BLM-20 604614 

BLM-30 372017 

BLM-40 255787 

BLM-50 150600 

 
Table 13. Overturning moment. 

 

 
                

Graph 6: Story overturning moments. 
As displayed in the above chart, the structure of stalemate distance 

20m has the most extreme story upsetting minutes than different 
structures having 30m, 40 and 50m as deadlock distance. 

Additionally the structure without utilization of impact load has less 
story toppling minutes. 
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6 Conclusion 

1. Base shear for all respective models studied and observed that 

base shear is not affect by blast loading. 

2. Maximum story displacement at each story is studied and observed 

that displacement at each story for BLM-20 (Blast load model with 

20m standoff distance) is more as compared with BLM-30, BLM-40 

and BLM-50. 

3. From displacement observation as standoff distance is more the 

effect of blast is less. 

4. Maximum story drift at each story is studied and observed that 

story drift at each story for BLM-20 (Blast load model with 20m 

standoff distance) is more as compared with BLM-30, BLM-40 and 

BLM-50. 

5. From drift observation as standoff distance is more the effect of 

blast is less. 

6. From above all study it is observed that blast effect is depends 

upon standoff distance. 
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