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6.  
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6.1.1.  
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 80×200 ,  780 . 
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/( ) 
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 (  8486-

66**,  9463-72*) 
500 0,18 2,3 

  
» 90 0,04 0,92 

  956 0,23 1,43 

 
 

(65 ) 

 (  
 

 
) 

. 2  . 2  . 2  

 
 2 

2 
, 

ºC 
, 

3 
, 

/( ) 
, 

/( ) 
20 1,205 1,005 0,0259 
30 1,165 1,005 0,0267 
40 1,128 1,005 0,0276 
50 1,093 1,005 0,0283 
60 1,060 1,005 0,029 
70 1,029 1,009 0,0296 
80 1,000 1,009 0,0305 
90 0,972 1,009 0,0313 
100 0,946 1,009 0,0321 
120 0,898 1,009 0,0334 
140 0,854 1,013 0,0349 
160 0,815 1,017 0,0364 
180 0,779 1,022 0,0378 
200 0,746 1,026 0,0393 
250 0,674 1,038 0,0427 
300 0,615 1,047 0,046 
350 0,566 1,059 0,0491 
400 0,524 1,068 0,0521 
500 0,456 1,093 0,0574 
600 0,404 1,114 0,0622 
700 0,362 1,135 0,0671 
800 0,329 1,156 0,0718 
900 0,301 1,172 0,0763 

1000 0,277 1,185 0,0807 
1100 0,257 1,197 0,085 
1200 0,239 1,210 0,0915 
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6.1.3.  FDS 
&MATL ID=' ', 
      SPECIFIC_HEAT=1.43, 
      CONDUCTIVITY=0.21, 
      DENSITY=956.0, 
      EMISSIVITY=0.0/ 
&MATL ID=' ', 
      SPECIFIC_HEAT=2.3, 
      CONDUCTIVITY=0.18, 
      DENSITY=700.0, 
      EMISSIVITY=0.0/ 
&MATL ID=' ', 
      SPECIFIC_HEAT=2.3, 
      CONDUCTIVITY=0.18, 
      DENSITY=500.0, 
      EMISSIVITY=0.0/ 
&MATL ID=' ', 
      SPECIFIC_HEAT=2.3, 
      CONDUCTIVITY=0.18, 
      DENSITY=500.0, 
      EMISSIVITY=0.0/ 
&MATL ID=' ', 
      SPECIFIC_HEAT_RAMP=' _SPECIFIC_HEAT_RAMP', 
      CONDUCTIVITY_RAMP=' _CONDUCTIVITY_RAMP', 
      DENSITY=1.205, 
      EMISSIVITY=0.0/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=20.0, F=1.005/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=30.0, F=0.972/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=40.0, F=0.941/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=50.0, F=0.912/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=60.0, F=0.884/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=70.0, F=0.858/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=80.0, F=0.834/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=90.0, F=0.811/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=100.0, F=0.789/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=120.0, F=0.749/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=140.0, F=0.712/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=160.0, F=0.68/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=180.0, F=0.65/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=200.0, F=0.622/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=250.0, F=0.562/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=300.0, F=0.513/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=350.0, F=0.472/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=400.0, F=0.437/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=500.0, F=0.38/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=600.0, F=0.337/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=700.0, F=0.302/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=800.0, F=0.274/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=900.0, F=0.251/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=1000.0, F=0.231/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=1100.0, F=0.214/ 
&RAMP ID=' _SPECIFIC_HEAT_RAMP', T=1200.0, F=0.199/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=20.0, F=0.0259/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=30.0, F=0.0267/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=40.0, F=0.0276/ 
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&RAMP ID=' _CONDUCTIVITY_RAMP', T=50.0, F=0.0283/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=60.0, F=0.029/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=70.0, F=0.0296/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=80.0, F=0.0305/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=90.0, F=0.0313/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=100.0, F=0.0321/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=120.0, F=0.0334/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=140.0, F=0.0349/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=160.0, F=0.0364/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=180.0, F=0.0378/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=200.0, F=0.0393/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=250.0, F=0.0427/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=300.0, F=0.046/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=350.0, F=0.0491/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=400.0, F=0.0521/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=500.0, F=0.0574/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=600.0, F=0.0622/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=700.0, F=0.0671/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=800.0, F=0.0718/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=900.0, F=0.0763/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=1000.0, F=0.0807/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=1100.0, F=0.085/ 
&RAMP ID=' _CONDUCTIVITY_RAMP', T=1200.0, F=0.0915/ 
&MATL ID=' ', 
      SPECIFIC_HEAT=0.84, 
      CONDUCTIVITY=0.04, 
      DENSITY=90.0, 
      EMISSIVITY=0.0/ 
&SURF ID='1 ', 
      RGB=59.0,71.0,127.0, 
      EMISSIVITY=0.0, 
      MATL_ID(1,1)=' ', 
      MATL_ID(2,1)=' ', 
      MATL_ID(3,1)=' ', 
      MATL_ID(4,1)=' ', 
      MATL_MASS_FRACTION(1,1)=1.0, 
      MATL_MASS_FRACTION(2,1)=1.0, 
      MATL_MASS_FRACTION(3,1)=1.0, 
      MATL_MASS_FRACTION(4,1)=1.0, 
      THICKNESS(1:4)=0.02,0.2,0.065,0.04/ 
&SURF ID='2 ', 
      RGB=51.0,106.0,198.0, 
      EMISSIVITY=0.0, 
      MATL_ID(1,1)=' ', 
      MATL_ID(2,1)=' ', 
      MATL_ID(3,1)=' ', 
      MATL_ID(4,1)=' ', 
      MATL_MASS_FRACTION(1,1)=1.0, 
      MATL_MASS_FRACTION(2,1)=1.0, 
      MATL_MASS_FRACTION(3,1)=1.0, 
      MATL_MASS_FRACTION(4,1)=1.0, 
      THICKNESS(1:4)=0.02,0.2,0.065,0.04/ 
&SURF ID='3 ', 
      RGB=0.0,204.0,102.0, 
      EMISSIVITY=0.0, 
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      MATL_ID(1,1)=' ', 
      MATL_ID(2,1)=' ', 
      MATL_ID(3,1)=' ', 
      MATL_ID(4,1)=' ', 
      MATL_MASS_FRACTION(1,1)=1.0, 
      MATL_MASS_FRACTION(2,1)=1.0, 
      MATL_MASS_FRACTION(3,1)=1.0, 
      MATL_MASS_FRACTION(4,1)=1.0, 
      THICKNESS(1:4)=0.01,0.21,0.065,0.04/ 
&SURF ID='3* ', 
      RGB=0.0,152.0,132.0, 
      EMISSIVITY=0.0, 
      MATL_ID(1,1)=' ', 
      MATL_ID(2,1)=' ', 
      MATL_ID(3,1)=' ', 
      MATL_ID(4,1)=' ', 
      MATL_MASS_FRACTION(1,1)=1.0, 
      MATL_MASS_FRACTION(2,1)=1.0, 
      MATL_MASS_FRACTION(3,1)=1.0, 
      MATL_MASS_FRACTION(4,1)=1.0, 
      THICKNESS(1:4)=0.02,0.2,0.065,0.04/ 
&SURF ID='4 ', 
      RGB=255.0,153.0,102.0, 
      EMISSIVITY=0.0, 
      MATL_ID(1,1)=' ', 
      MATL_ID(2,1)=' ', 
      MATL_ID(3,1)=' ', 
      MATL_ID(4,1)=' ', 
      MATL_MASS_FRACTION(1,1)=1.0, 
      MATL_MASS_FRACTION(2,1)=1.0, 
      MATL_MASS_FRACTION(3,1)=1.0, 
      MATL_MASS_FRACTION(4,1)=1.0, 
      THICKNESS(1:4)=0.01,0.21,0.065,0.04/ 
&SURF ID='4* ', 
      RGB=255.0,153.0,170.0, 
      EMISSIVITY=0.0, 
      MATL_ID(1,1)=' ', 
      MATL_ID(2,1)=' ', 
      MATL_ID(3,1)=' ', 
      MATL_ID(4,1)=' ', 
      MATL_MASS_FRACTION(1,1)=1.0, 
      MATL_MASS_FRACTION(2,1)=1.0, 
      MATL_MASS_FRACTION(3,1)=1.0, 
      MATL_MASS_FRACTION(4,1)=1.0, 
      THICKNESS(1:4)=0.02,0.2,0.065,0.04/ 
 

6.2.  

6.2.1.  

 

 2. 

 4000×3000  ( . 3). 
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 100×150 ,  600 . 

 

»,  

«Tehstrong Firestop L»  10 ,  300  (  

 100 ). 

 «Tehstrong Firestop L» 

 10 . 

 
. 3.  

6.2.2.  

,  3  

 (3 )  

 ( . 4): 

–  1:  20 ;  150 ; 

–   2:  10 ;  160; 

–   2*:  20 ;  150. 
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6.2.3.  FDS 
&MATL ID=' ', 
      SPECIFIC_HEAT=1.43, 
      CONDUCTIVITY=0.21, 
      DENSITY=956.0, 
      EMISSIVITY=0.0/ 
&MATL ID=' ', 
      SPECIFIC_HEAT=2.3, 
      CONDUCTIVITY=0.18, 
      DENSITY=700.0, 
      EMISSIVITY=0.0/ 
&MATL ID=' ', 
      SPECIFIC_HEAT=0.84, 
      CONDUCTIVITY=0.04, 
      DENSITY=90.0, 
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http://www.mars-pb.ru/


 
МАРС-ПБ Моделирование, анализ, расчет систем пожарной безопасности 

Екатеринбург 
(343) 319-12-62 
www.mars-pb.ru  

  

16 
 

      EMISSIVITY=0.0/ 
&SURF ID='1 ', 
      RGB=51.0,106.0,198.0, 
      EMISSIVITY=0.0, 
      MATL_ID(1,1)=' ', 
      MATL_ID(2,1)=' ', 
      MATL_MASS_FRACTION(1,1)=1.0, 
      MATL_MASS_FRACTION(2,1)=1.0, 
      THICKNESS(1:2)=0.02,0.15/ 
&SURF ID='2 ', 
      RGB=255.0,153.0,102.0, 
      EMISSIVITY=0.0, 
      MATL_ID(1,1)=' ', 
      MATL_ID(2,1)=' ', 
      MATL_MASS_FRACTION(1,1)=1.0, 
      MATL_MASS_FRACTION(2,1)=1.0, 
      THICKNESS(1:2)=0.01,0.16/ 
&SURF ID='2* ', 
      RGB=255.0,153.0,170.0, 
      EMISSIVITY=0.0, 
      MATL_ID(1,1)=' ', 
      MATL_ID(2,1)=' ', 
      MATL_MASS_FRACTION(1,1)=1.0, 
      MATL_MASS_FRACTION(2,1)=1.0, 
      THICKNESS(1:2)=0.02,0.15/ 
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1.  (120 ° ): 
- : 1890 ; 
-  1720 . 
2.  

 (700 ° ): 
- : 8000 ; 
-  8830 . 
3.  

 [4]  140 °  
. 

4.  
 [4]  180 °  

. 
5.  

 [4]  220 ° . 
 

11.  

11.1.  
 R) 

 [4]  R (  
)  

.  
 
 

. 
. 

 
,  ( )  3  

 80 200 .  200 2.  
 0,78 , ,  

 1,56 .  – 31,5  
(1890 ),  – 1,0 . 
  

http://www.mars-pb.ru/


 
МАРС-ПБ Моделирование, анализ, расчет систем пожарной безопасности 

Екатеринбург 
(343) 319-12-62 
www.mars-pb.ru  

  

33 
 

: 
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322 00053,06/2,008,06/bhW  
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8,18/356,18/lqM 22

nn  
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34,22/356,12/lqQ nn  
 : 

169,0103,1016,0/1034,25,1AR/Q5,1

117,0102900053,0/108,1WR/M
63

fqsn)3(A

63
fwn)3(w  

: 
-  5,280/200b/h  117,0)3(w  

208025,0b25,0zcr  
-  5,2b/h  169,0)3(A  

208025,0b25,0zcr  
: 

5,511/205,31zcr
0  

 R  
 51,5 . 

. 
, 

 ( )  3  
100 150 .  200 2.  

 0,6 , ,  1,2 
.  – 28,6  (1720 ),  

 – 1,0 . 
: 

2015,015,01,0bhA  
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nn  
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 : 

139,0103,1015,0/108,15,1AR/Q5,1
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 R  
 51,5 . 
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11.3.  
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 220 °  
. 

 
 

 (2,5 ) – . 
 

12.  

 [3]  
 

. 
,  

 …  
: 

-  – 51,5 ; 
-  – 53,6 . 

 

13.  

1. Fire Dynamics Simulator. Technical Reference Guide. Volume 1: Mathematical 

Model / NIST Special Publication 1018-1. Sixth Edition.  2015. 

2. Fire Dynamics Simulator. Technical Reference Guide. Volume 3: Validation / 

NIST Special Publication 1018-3. Sixth Edition.  2015. 

3.  30247.0-94 .  

. . 

4.  30247.1-94 .  

. . 
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