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Abstract- This study investigates some of the special aspects of the 

response of industrial steel structures to blast loading. A 

hemispherical surface burst for various explosives, weights of 

charge and standoff distance are considered for generating the 

surface blast loading. The main parameters consider in this study 

are displacement, demand capacity ratio(D/C) by providing 

different blast mitigation system and compare the blast load 

effect with or without mitigation system. 

 

Index Terms- Blast Load, Industrial Steel Structure, 

Displacement, D/C. ratio, Stress in elements, Bending Moment, 

Software, Mitigation system. 

I.  INTRODUCTION 

Explosions are widely used for demolition purpose 

such as in construction or development works, military 

applications and destruction. But also it is common to use in 

terrorist activities and easy to produce with a great power to 

cause structural damage and injuries. The blast load effect of 

different explosives depend on two factors, the charge weight 

(W), and the standoff distance between the blast source and 

target(R). The main objective of this study is to understand the 

effect of blast loading on industrial steel structure using 

various explosives, weights of charge and standoff distance by 

providing blast mitigation system.  

Now days many industries impart a major part in the 

growth of countries, due to this terrorist attack occur on the 

industrial structure. Due to blast, pressure wave produced 

surrounding the building structure by this building is damage 

and completely collapse hence the behavior of structural 

components Subjected to blast loading has been the subject of 

considerable research effort in recent year to prevent the 

building component to completely collapse.  
 

II. ANALYSIS DATA 

Blast load mainly depends on the two parameters, 

1.Stand off distance  

2.Weight of charge 

We have considered the different stand off distance 

and weight of charge for the study of the blast load effect on 

the structure. 

We have considered the different stand off distance 

like 5m, 6m, 7m, 8m, 9m,10m 

We have considered weight of charge like 50kg, 

60kg, 70kg, 80kg, 90kg, 100kg 

We have studied the parameters for different stand 

off distance, weight of charge, Displacement, D/C ratio, Stress 

in elements and Bending Moment. 

 

               
Truss without Bracing 

               
Truss with Bracing 

III. CONCLUSION 

Conclusion for 5 meter standoff distance: 
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50 81.3 2.7 214.8 294.3 76.1 3.9 158.3 186.5 

60 89.7 2.9 219.4 295.6 84.4 4.2 162.9 187.8 

70 91.6 3.0 225.8 302.3 86.8 4.4 169.3 194.5 

80 96.5 3.1 230.4 306.9 90.6 4.5 173.9 199.1 

90 100.2 3.2 235.6 312.5 95.4 4.6 179.1 204.7 

100 105.6 3.5 241.7 318.7 99.8 4.9 185.2 210.9 

 For 5 meter stand of distance 100kg of charge of weight 

displacement, stress, moment decrease by 5.5% , 23.4% , 
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33.8%  respectively while Demand capacity ratio 

increased by 40% for industrial building with bracing. 

 For 5 meter stand of distance 90kg of charge of weight 

displacement, stress, moment decrease by 4.8% , 24% , 

34.5%  respectively while Demand capacity ratio 

increased by 43.8% for industrial building with bracing. 

 For 5 meter stand of distance 80kg of charge of weight 

displacement, stress, moment decrease by 6.1% , 24.5% , 

35.1%  respectively while Demand capacity ratio 

increased by 45.2% for industrial building with bracing. 

 For 5 meter stand of distance 70kg of charge of weight 

displacement, stress, moment decrease by 5.2% , 25% , 

35.7%  respectively while Demand capacity ratio 

increased by 46.7% for industrial building with bracing. 

 For 5 meter stand of distance 60kg of charge of weight 

displacement, stress, moment decrease by 5.9% , 25.8% , 

36.5%  respectively while Demand capacity ratio 

increased by 47.4% for industrial building with bracing. 

 For 5 meter stand of distance 90kg of charge of weight 

displacement, stress, moment decrease by 6.4% , 26.3% , 

36.6%  respectively while Demand capacity ratio 

increased by 42.3% for industrial building with bracing. 

 

Conclusion for 6 meter standoff distance: 
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 For 6 meter stand of distance 100kg of charge of weight 

displacement, stress, moment decrease by 7.9% , 29.5% , 

40.7%  respectively while Demand capacity ratio 

increased by 44.4% for industrial building with bracing. 

 For 6 meter stand of distance 90kg of charge of weight 

displacement, stress, moment decrease by 8.7% , 30.2% , 

41.6%  respectively while Demand capacity ratio 

increased by 50% for industrial building with bracing. 

 For 6 meter stand of distance 80kg of charge of weight 

displacement, stress, moment decrease by 10% , 29.6% , 

42.2%  respectively while Demand capacity ratio 

increased by 52.2% for industrial building with bracing. 

 For 6 meter stand of distance 70kg of charge of weight 

displacement, stress, moment decrease by 9.6% , 30.5% , 

54.5%  respectively while Demand capacity ratio 

increased by 44.4% for industrial building with bracing. 

 For 6 meter stand of distance 60kg of charge of weight 

displacement, stress, moment decrease by 11.4% , 31.6% , 

43.8%  respectively while Demand capacity ratio 

increased by 52.4% for industrial building with bracing. 

 For 6 meter stand of distance 50kg of charge of weight 

displacement, stress, moment decrease by 8.8% , 32.4% , 

44.6%  respectively while Demand capacity ratio 

increased by 52.6% for industrial building with bracing. 

Conclusion for 7 meter standoff distance: 
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 For 7 meter stand of distance and 100kg of charge of 

weight displacement, stress, moment decrease by 6.1 %, 

31% , 41.1%  respectively while Demand capacity ratio 

increased by 59.2% for industrial building with bracing. 

 For 7 meter stand of distance and 90kg of charge of 

weight displacement, stress, moment decrease by 6.8 %, 

35.1% , 46.5%  respectively while Demand capacity ratio 

increased by 64.7% for industrial building with bracing. 

 For 7 meter stand of distance and 80kg of charge of 

weight displacement, stress, moment decrease by 8.5 %, 

36.7% , 48%  respectively while Demand capacity ratio 

increased by 62.5% for industrial building with bracing. 
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 For 7 meter stand of distance and 70kg of charge of 

weight displacement, stress, moment decrease by 14.8%, 

39.4% , 51%  respectively while Demand capacity ratio 

increased by 60 % for industrial building with bracing. 

 For 7 meter stand of distance and 60kg of charge of 

weight displacement, stress, moment decrease by 14.3 %, 

41.8%,52.7%  respectively while Demand capacity ratio 

increased by 44.3% for industrial building with bracing. 

 For 7 meter stand of distance and 50kg of charge of 

weight displacement, stress, moment decrease by 18.9 %, 

45.3% , 56%  respectively while Demand capacity ratio 

increased by 38.3% for industrial building with bracing. 

 Conclusion for 300 kg charge of weight 
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 For 300kg charge of weight and 5 meter stand of distance, 

displacement,  stress, moment  decrease by 6.9%, 2.9% , 

15.8% respectively while Demand capacity ratio 

increased by 48.8% for industrial building with bracing. 

 For 300kg charge of weight and 6 meter stand of distance, 

displacement,  stress, moment  decrease by 6.3%, 3% , 

15.2% respectively while Demand capacity ratio 

increased by 48.8% for industrial building with bracing. 

 For 300kg charge of weight and 7 meter stand of distance, 

displacement,  stress, moment  decrease by 7%, 1.4% , 

10.5% respectively while Demand capacity ratio 

increased by 55.3% for industrial building with bracing. 

 For 300kg charge of weight and 8 meter stand of distance, 

displacement,  stress, moment  decrease by 5.7%, 1.2% , 

16.1% respectively while Demand capacity ratio 

increased by 48.8% for industrial building with bracing. 

 For 300kg charge of weight and 9 meter stand of distance, 

displacement,  stress, moment  decrease by 5.1%, 1.3% , 

19.1% respectively while Demand capacity ratio 

increased by 70.5% for industrial building with bracing. 

 For 300kg charge of weight and 10 meter stand of 

distance, displacement,  stress, moment  decrease by 

5.1%, 2% , 23.5% respectively while Demand capacity 

ratio increased by 49.8% for industrial building with 

bracing. 

Conclusion for 400 kg charge of weight 
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 For400kg charge of weight and 5 meter stand of distance, 

displacement,  stress, moment  decrease by 6.2%, 3.6% , 

17.9% respectively while Demand capacity ratio 

increased by 37.5% for industrial building with bracing. 

 For400kg charge of weight and 6 meter stand of distance, 

displacement,  stress, moment  decrease by 6.7%, 3.8% , 

18.7% respectively while Demand capacity ratio 

increased by 40% for industrial building with bracing. 

 For400kg charge of weight and 7 meter stand of distance, 

displacement,  stress, moment  decrease by 5.7%, 3.5% , 

19.6% respectively while Demand capacity ratio 

increased by 40% for industrial building with bracing. 

 For400kg charge of weight and 8 meter stand of distance, 

displacement,  stress, moment  decrease by 6.2%, 1.3% , 

20.7% respectively while Demand capacity ratio 

increased by 43.9% for industrial building with bracing. 
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 For400kg charge of weight and 9 meter stand of distance, 

displacement,  stress, moment  decrease by 6.3%, 1% , 

20.8% respectively while Demand capacity ratio 

increased by 45.8% for industrial building with bracing. 

 For400kg charge of weight and 10 meter stand of 

distance, displacement,  stress, moment  decrease by 

6.4%, 1.1% , 21.6% respectively while Demand capacity 

ratio increased by 49.3% for industrial building with 

bracing. 

Conclusion for 500 kg charge of weight 
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 For500kg charge of weight and 5 meter stand of distance, 

displacement,  stress, moment  decrease by 4.8%, 3.3% , 

15.7% respectively while Demand capacity ratio 

increased by 35.3% for industrial building with bracing. 

 For500kg charge of weight and 6 meter stand of distance, 

displacement,  stress, moment  decrease by 5%, 3.6% , 

16.3% respectively while Demand capacity ratio 

increased by 36.7% for industrial building with bracing. 

 For500kg charge of weight and 7 meter stand of distance, 

displacement,  stress, moment  decrease by 5.3%, 3.2% , 

17.1% respectively while Demand capacity ratio 

increased by 38.3% for industrial building with bracing. 

 For500kg charge of weight and 8 meter stand of distance, 

displacement,  stress, moment  decrease by 5.6%, 1.2% , 

18% respectively while Demand capacity ratio increased 

by 39.1% for industrial building with bracing. 

 For500kg charge of weight and 9 meter stand of distance, 

displacement,  stress, moment  decrease by 5.9%, 1.1% , 

18.1% respectively while Demand capacity ratio 

increased by 40.9% for industrial building with bracing. 

 For500kg charge of weight and 10 meter stand of 

distance, displacement,  stress, moment  decrease by 

6.1%, 1.1% , 18.8% respectively while Demand capacity 

ratio increased by 41.9% for industrial building with 

bracing.. 
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