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Abstract: The report discusses the main specific requirements for the design of sites related to the production and storage of explosives and 

ammunition. The minimum distances from the sites for explosives and ammunition to neighboring buildings and facilities are considered. 
Measures to reduce the risk of accidents are presented. 
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1. Introduction 

The sites for production and storage of explosives and materials 

are of great importance for the economic development of each 

country. On the other hand, the processes that take place in these 
sites pose a great danger both to the people working on the territory 

of these sites and to neighboring buildings and facilities. [1,2,3] In 
this regard, the report examines the specific requirements to be met 

by sites related to the production and storage of explosives and 
ammunition (EA) so that they do not endanger human life and 

health in the first place. 

When designing buildings for the production and storage of 

explosives and ammunition, it is necessary to ensure specific 
requirements regarding: 

- identified hazards and minimum distances from existing sites; 
- type and quantity of stored explosive substances; 

- location of the buildings and facilities on the construction site 
for EA; 

- type of building structures; 
- number of potential victims and property affected; 

- conditions for evacuation. 

2. Main hazards and minimum distances to existing buildings 

When planning and designing constructions for explosives and 
ammunition, it is necessary to assess the type of explosion hazard 

depending on the type and estimated quantity of explosives and 

ammunition produced and / or stored. [4] 
Table №1 shows four types of explosion hazards according to 

the expected damage from the produced and / or stored EA. [5] 
 

     Table № 1 

Type of                 

danger 1  

Production and / or storage of EA, where there is 

a danger of mass explosion *. 

Type of                 
danger 2 

Production and / or storage of EA, where there is 
a serious projectile danger, but no danger of mass 

explosion  

Type of                
danger 3 

Production and / or storage of EA, where there is 
a danger of ignition and a minor explosion or 

danger of disposal, or a combination of them, but 

there is no danger of a mass explosion, ie. in the 
case of explosives which cause significant radiant 

heat or which are in danger of being discharged. 

Type of              
danger 4 

Production and / or storage of EA, where there is 
a danger of fire and / or light explosion only with 

local effect, ie. in the case of explosives with a 
low degree of danger in the event of ignition or 

activation and there is no danger of discarding 

fragments of significant size or in a large range 

* A mass explosion is an explosion in which the whole body of 
explosives explodes as one. 

Given the dangers and risks posed by construction sites for the 

production and storage of explosives and ammunition, they are 
designed mainly in non-urban areas to reduce the consequences of 

an explosion or accident. 

In the urbanized territories, constructions intended for trade in 

weapons, ammunition and pyrotechnic articles and warehouses to 

them may be built under certain conditions, concerning the type and 
quantity of explosives and the purpose of the site. In settlements 

there are sites for storage of products with a maximum allowable 
amount of 100 kg of gunpowder; shooting ranges for civilian 

purposes; production and storage of weapons, ammunition and 
pyrotechnic articles to sports organizations licensed within the 

meaning of the Physical Education and Sports Act, as well as to 
museums, theaters, etc.; laboratories for testing firearms, 

ammunition and pyrotechnic articles with a maximum permissible 

quantity of gunpowder for the construction not exceeding 20 kg and 
with the provision of safety measures; production of ammunition 

for weapons for use in shooting ranges for civilian purposes with a 
maximum allowable amount of gunpowder for construction not 

exceeding 20 kg. [5] 

One of the important issues for ensuring the safety of work 
during blasting is the determination of safe distances to neighboring 

buildings and facilities. 

The minimum safe distances R (m) to urban areas and existing 

buildings, facilities and sites with a potential risk of explosion are 
given in Table. 2. [5] 

                                                                           Table № 2 

№  

Name and 

characteristics of 
the site 

Minimum distances, m 

Warehouses, production facilities 

and subversive area with a 

maximum amount of explosives  

From 
10to 20t 

to
30 t 

to 50 
t 

to 
100 t 

to 
1150 t 

1. Urbanized areas, 

production buildings, 
farmyards, 

workshops and other 

work sites and 
concentration of 

people over 50 
people 

600  900  1100 1600  2000 

2. Barracks areas   400  500  700  1000  1100 

3. Main railways, 

motorways and 

roads of I and II 
class, waterways, 

stations and ports 

400  700  900  1200  1500 

4. Secondary railways, 
class III roads and 

local roads 

300  500  700  1000  1100 

5. Airports, gas supply 

transmission 
(highway) lines and 

facilities to them 

600  900  1100  1600 2000 
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6. Warehouses for 
flammable and 

combustible 
materials 

300  300  400  600 800 

7. Quarries, open-cast 

mines and open-air 

shooting ranges 

600  1000 1000 1000 1000 

8. High voltage 
overhead power 

lines, substations 
and substations 

200  350 450 600 800 

9. Separate outbuildings 

and villas outside 

urban areas 

300  500 700  1000  1100 

 

The minimum safety distances depend on the purpose of the site 
to which the required distances are provided, as well as on the type 

and quantity of explosives. The minimum distances shall be 
measured in a horizontal plane and without regard to the 

intersection of the terrain from the outer edge of the building and / 

or the site with potential risk of explosion to the nearest point of 
urbanized area and / or existing site to which the safe distance 

applies. When a water protection device is provided in the facilities 
for storage and production of explosives and ammunition, reducing 

the energy of the explosion, the safe distances may be reduced by 
20%. [5] 

3. Location of the buildings and facilities on the territory of 

the sites for explosives and ammunition 

Due to the possibility of an accident accompanied by an 

explosion in the production and storage buildings related to EA it is 
necessary for the economic, administrative and other service 

buildings to be designed as separate buildings separately from the 
production and storage buildings. In production and storage 

buildings with a potential risk of explosion, the design of premises 
for ancillary and service activities (operational management, for 

changing rooms, bathrooms, etc.) in the safest places for them and 

when required by the production technology or storage. Parking lots 
on the construction site for EA shall be arranged at least 30 m from 

the buildings and facilities with potential risk of explosion. [5] 

 

 

 

 

 

 

 

 

 

 

 

        Fig. 1 shows an explosion in a non-urbanized area.  

4. Type of building structural elements of buildings for 

production and storage of explosives and ammunition 

Constructions for explosives and ammunition are designed with 

structural elements with fire reaction class A1 or A2 [5]. This 
specific requirement does not allow the construction of buildings 

for the production and storage of explosives of wooden construction 
regardless of the area of the building.  

The construction of the buildings is divided into sections with 
the possibility to separate the sections with risk of explosion, the 

area of the sections with risk of explosion is limited and protective 
measures are designed between the sections with risk of explosion. 

The roofs of buildings are designed of non-combustible materials 
and easily destructible lightweight and easily ejected in an 

explosion building elements. 

Premises with potential risk of explosion need to be separated 

from their neighboring premises without risk of explosion with 
horizontal and vertical partitions, which are subject to specific 

requirements for minimum fire resistance in order to prevent the 
spread of fire from one part of the building to another. part. 

In order to prevent the occurrence of sparks, the floors of the 

premises in production and storage buildings with potential risk of 
explosion are designed non-sparking and preventing the 

accumulation of dangerous potentials from static electricity, as well 

as resistant to erosion caused by aggressive chemicals, substances 
and products. 

5. Number of potential victims and affected property. 

Providing conditions for successful evacuation 

One of the vital tasks in the design of buildings for the 

production and storage of explosives and ammunition is to provide 
fewer casualties and injuries in the event of accidents at the sites. In 

this regard, it is necessary to ensure conditions for the safe 
evacuation of the residents of the sites. Premises in production 

buildings with a potential risk of explosion shall be designed with at 
least two evacuation exits when they are longer than 10 m, and 

warehouses with a potential risk of explosion shall be designed with 

at least two evacuation exits when they are with a length greater 
than 15 m. [5,6,7,8] 

The evacuation exits shall be located in such a way that 

maximum rapid and safe evacuation can be carried out and the 
distance from each workplace to one of the exits for each room may 

not exceed 30 m. 

Evacuation routes and doors on the escape route shall be 

designed with a minimum clear width of 0.9 m and a minimum 
clear height of 2.0 m. 

Evacuation routes may not pass through rooms and / or areas 

where explosives are stored. 

6. Conclusions 

The occurrence of accidents at the sites for production and 
storage of explosives and ammunition leads to great material and 

property damage, as well as to human casualties. In this regard, it is 

necessary in the design of buildings related to the operation of 
explosives and ammunition to comply with certain requirements to 

reduce the size of the consequences of the accident. 
Compliance with regulatory requirements and safety regulations 

regulated in laws and regulations leads to a minimization of the risk 
of emergencies in the production and storage of explosives and 

ammunition. 
Measures to reduce the risk of major accidents 

1. Prevention of accidents by conducting preventive activities to 

increase, improve and refine the technological and technical 
condition of the site; 

2. Identification and assessment of hazards, assessment of the 
risk of major accidents and assessment of the consequences of the 

accident on people, sites and the environment; 
3. Minimize the possibility of accidents and explosions; 

4. Development of an internal emergency plan for the sites, 
which reduces the consequences of an accident for people, facilities, 

neighboring sites and the environment to the lowest level; 

5. Management, ensuring security and timely notification in 
case of extreme situations; 

6. Training of personnel for actions in case of disasters, 
accidents and catastrophes; 
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7. Maintenance of the means of protection - fire extinguishers, 
water barrel to each warehouse, etc .; 

8. Training, periodic exercises and examinations of the 
personnel for adequate and effective actions in an emergency 

situation and in case of liquidation of consequences of an accident; 
9. Annual measurements and maintenance of the lightning 

protection earthing system. 

 
The results are aimed at the implementation of Work Package 2 

"Intelligent Security Systems" of the project BG05M2OP001-1.002-
0006 "Construction and development of a Center of Competence" 

Quantum Communication, Intelligent Security Systems and Risk 
Management (Quasar) ", which received funding from the European 

Regional Development Fund through the Operational Program 
"Science and Education for Smart Growth" 2014-2020. 
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