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DERERMINATION OF THE SAFE DISTANCES FOR WINDOW GLASSES OF BUILDINGS DURING DETONATION OF 
MAKESHIFT EXPLOSIVE DEVICES  
Valery Mitkov1, Gencho Genchev2 
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2 Ministry of Interior, 1000 Sofia 
 
ABSTRACT. The article presents accomplished theoretical researches and scientific experiments for determination of the safe distances for window glasses of 
buildings under the air-blast influence. Actually safe distances for the window glasses have been determined, which effects in achievement of a higher safety degree 
during the development of industrial blasting works, as well as in other operations such as building conservation, especially during terroristic attacks.   
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2  
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,  
 (  
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  ( ). 

 
r=200.KT2/3.Q1/3     Q>1000 kg.< 10 000 kg. 
r=65. KT. Q1/2.    125< Q <1000 kg. 
r=63. KT. Q1/3.    2< Q <125 kg. 
r=63. KT. Q2/3.    Q< 2 kg. 
 
    (  

), : 
 

= 1500  S=4,5 Pa.s,  
: 

r=100.KT2/3.Q1/3     Q>1000 kg.< 10 000 kg. 
r=30. KT. Q1/2.    125< Q <1000 kg. 
r=35. KT. Q1/3.    2< Q <125 kg. 
r=35. KT. Q2/3.    Q< 2 kg. 
 

 (  
), : 

= 5000  S=20.0 Pa.s,  
: 

r=40.KT2/3.Q1/3     Q>1000 kg.< 10 000 kg. 
r=8. KT. Q1/2.    125< Q <1000 kg. 
r=8. KT. Q1/3.    2< Q <125 kg. 
r=8. KT. Q2/3.    Q< 2 kg. 
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1  
 

r=200.KT2/3.Q1/3 ,  Q>1000 kg.< 10 000 
kg. 
r=65. KT. Q1/2.  125< Q <1000 kg. 
r=63. KT. Q1/3. ,  2< Q <125 kg. 
r=63. KT. Q2/3. ,  Q< 2 kg. 
 

2  
 
 

r=100.KT2/3.Q1/3  Q>1000 kg.< 10 000 
kg. 
r=30. KT. Q1/2.  125< Q <1000 kg. 
r=35. KT. Q1/3.  2< Q <125 kg. 
r=35. KT. Q2/3.  Q< 2 kg. 
 

3  
 

 
 

r=40.KT2/3.Q1/3  ,  Q>1000 kg.< 10 000 
kg. 
r=8. KT. Q1/2. ,  25< Q <1000 kg. 
r=8. KT. Q1/3.,  2< Q  <125 
kg. 
r=8. KT. Q2/3.,  Q< 2 kg. 
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R1=(50÷150) 0 200, =(20÷6
0) m 
 
R2=(50÷150) 0 400, =(30÷9
0) m 
 
R3=(50÷150) 1 00, =(50÷150
) m 
 
R4=(50÷150) 2 00, =(70÷210
) m 
 
R5=(50÷150) 4 00, =(100÷30
0) m 
 
R6=(50÷150) 6 00, =(122÷36
7) m 
 
R7=(50÷150) 8 00, =(141÷42
4) m 
 
R8=(50÷150) 10 00, =(160÷4
80) m 
 
R9=(50÷150) 15 00, =(195÷5
85) m 
 
R10=(50÷150) 20 00, =(225÷
675) m 
 
R11=(50÷150) 25 00, =(250÷
750) m 
 
R12=(50÷150) 30 00, =(215÷
825) m 
 
R13=(50÷150) 35 00, =(300÷
900) m 
 
R14=(50÷150) 40 00, =(315÷
945) m 
 
R15=(50÷150) 45 00, =(335÷1
005) m 
 
R15=(50÷150) 50 00, =(350÷1
050) m 

 

 
 

 
 

R1=(10÷30) 0 200, =
(4÷12) m 
 
R2=(10÷30) 0 400, =
(6÷18) m 
 
R3=(10÷30) 1 00, =(1
0÷30) m 
 
R4=(10÷30) 2 00, =(1
4÷42) m 
 
R5=(10÷30) 4 00, =(2
0÷60) m 
 
R6=(10÷30) 6 00, =(2
4,5÷73,5) m 
 
R7=(10÷30) 8 00, =(2
8,3÷84,9) m 
 
R8=(10÷30) 10 00, =(
32÷96) m 
 
R9=(10÷30) 15 00, =(
39÷117) m 
 
R10=(10÷30) 20 00,
=(45÷135) m 
 
R11=(10÷30) 25 00,
=(50÷150) m 
 
R12=(10÷30) 30 00,
=(55÷165) m 
 
R13=(10÷30) 35 00,
=(60÷180) m 
 
R14=(10÷30) 40 00,
=(63÷189) m 
 
R15=(10÷30) 45 00,
=(67÷201) m 
 
R15=(10÷30) 50 00,
=(71÷213) m 

 

 
 

 
 

R1=(5÷8) 0 200, =(2÷3,2) 
m 
 
R2=(5÷8) 0 400, =(3÷4,8) 
m 
 
R3=(5÷8) 1 00, =(5÷8) m 
 
 
R4=(5÷8) 2 00, =(7÷11,2) 
m 
 
R5=(5÷8) 4 00, =(10÷16) 
m 
 
R6=(5÷8) 6 00, =(12,2÷19,
6) m 
 
R7=(5÷8) 8 00, =(14,1÷22,
6) m 
 
R8=(5÷8) 10 00, =(16÷25,
6) m 
 
R9=(5÷8) 15 00, =(19,5÷3
1,2) m 
 
R10=(5÷8) 20 00, =(22,5÷3
0) m 
 
R11=(5÷8) 25 00, =(25÷40
) m 
 
R12=(5÷8) 30 00, =(27,5÷4
4) m 
 
R13=(5÷8) 35 00, =(30÷48
) m 
 
R14=(5÷8) 40 00, =(31,5÷5
0,4) m 
 
R15=(5÷8) 45 00, =(33,5÷5
3,6) m 
 
R15=(5÷8) 50 00, =(35,5÷5
6,8) m 
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  : 1, 2, 4, 6, 8, 10, 15, 20, 25, 30, 35, 
40, 45  50 kg.  

.  
 4 3 m  

 3 mm. 
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R1=63 23 0 200, =21,5m 
 

R2= 63 23 0 400, =34,0m 
 

R3= 63 3 21 = 63,0 m 
 

R4=63 3 22 = 79,4 m 
 

R5=63 3 24 = 100,0 m 
 

R6=63 3 26 = 114,5 m 
 

R7=63 3 28 = 126,0 m 
 

R8=63 3 210 = 135,7 m 
 

R9=63 3 215 = 155,4  m 
 

R10=63 3 220 = 171,0 m 
 

R11=63 3 225 = 184,2 m 
 

R12=63 3 230 = 195,8 m 
 

R13=63 3 235 = 206,1 m 
 

R14=63 3 240 = 215,5 m 
 

R15= 63 3 245 = 224,1 m 
 

R15= 63 3 250 = 232,1 m 
 

 
 

 
 

R1= 35 23 0 200, =12,0m 
 

R2= 35 23 0 400, = 19,0m 
 

R3= 35 3 21 = 35,0 m 
 

R4=35 3 22 = 44,0 m 
 

R5=35 3 24 = 55,6 m 
 

R6=35 3 26 = 63,6 m 
 

R7=35 3 28 = 70,0 m 
 

R8=35 3 210 = 75,4 m 
 

R9=35 3 215 = 83,6  m 
 

R10=35 3 220 = 95,0 m 
 

R11=35 3 225 = 102,3 m 
 

R12=35 3 230 = 108,8 m 
 

R13=35 3 235 = 114,5 m 
 

R14=35 3 240 = 119,7 m 
 

R15= 35 3 245 = 124,5 m 
 

R15= 35 3 250 = 129,0 m 
 

 
 

 
 

R1=8 23 0 200, = 2,7m 
 

R2= 8 23 0 400, = 4,3m 
 

R3= 8 3 21 = 8,0 m 
 

R4=8 3 22 = 10,1 m 
 

R5=8 3 24 = 12,7 m 
 

R6=8 3 26 = 14,5 m 
 

R7=8 3 28 = 16,0 m 
 

R8=8 3 210 = 17,2 m 
 

R9=8 3 215 = 19,7  m 
 

R10=8 3 220 = 21,7 m 
 

R11=8 3 225 = 23,4 m 
 

R12=8 3 230 = 24,9 m 
 

R13=8 3 235 = 26,2 m 
 

R14=8 3 240 = 27,4 m 
 

R15= 8 3 245 = 28,5 m 
 

R15= 8 3 250 = 29,5 m 
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 ( ) 

 
-
-

,(kg) 

   
-

, 
(m) 

-
-
 

-
, 

(m) 

-
 

-
, 

(m) 

-
-
 

1 61  63  65  
2 77  79  81  
4 98  100  102  
6 112  114  116  
8 124  126  128  
10 133  135  138  
15 153  155  158  
20 169  171  173  
25 182  184  186  
30 193  195  197  
35 204  206  208  
40 213  215  217  
45 222  224  226  
50 220  232  234  

 
 ( ) 

 8 

 
 

 
 (  

) 
 

-
, 

(kg) 

   

-

, (m) 

-
-
 

-
-
, 

(m) 

-
-
 

-
-
, 

(m) 

-
-
 

1 7  8  9  
2 9  10  11  
4 12  13  14  
6 14  15  16  
8 15  16  17  

10 16  17  18  
15 19  20  21  
20 21  22  23  
25 22  23  24  
30 24  25  26  
35 25  26  27  
40 26  27  28  
45 28  29  30  
50 29  30  31  

 ( ) 

     
 

 1,2  3-  
,  9,10  11. 

 
 9 

  

 
 

, 
, 

(kg) 

 
 
 

, (m) 
 180 872 

 360 1233 
 900 1950 

 2000 2520 
 6000 3634 

 

 10 
  

 
 

, 
, 

(kg) 

 
 
 

, (m) 
 180 402 
- 360 569 

 900 900 
 2000 1259 
 6000 1817 

 
 11 

  
 

 
, 
, 

(kg) 

 
 
 

, (m) 

 180 107 
- 360 152 

 900 240 
 2000 504 
 6000 727 
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