
 
 



1 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

9-  
-   

 
 
 

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

21 
  
 



2 
 

 
9- - -

17-19 21 - 21. - 281  
 
 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

21 
 

  



6 
 

 
 80 

-
 

 82 

 
 84 

 
 86 

 
   . .. 87 

 

 89 

 
 , 

...................................................................................... 91 

 
... 93 

 

 

 95 

 

 97 

 

 

 
 
 

99 



89 
 

843 
 

 
 

INVESTIGATION OF THE FIRE-PREVENTING EAVES EFFECTIVENESS 
TO PREVENT THE FIRE SPREADING BY VERTICAL BUILDING 

STRUCTURES OF HIGH-RISE BUILDINGS 
 

1,  
2, 
2,  

- 1,  
2 

1    
2   

 
Y. Ballo1, PhD (Tech), 

R. Yakovchuk2, PhD (Tech), 
V. Kovalchuk2, PhD in Public Administration, 

V. Nizhnyk1, Dr.Sc. (Tech.), 
R. Veselivskyi2, PhD (Tech) 

1Institute of Public Administration and Research in Civil Protection (Kyiv) 
2Lviv State University of Life Safety (Lviv) 

 
The fire spreading on the high-rise buildings facades is one of the most dangerous 

types of fire development, due to its rapid flame spreading, complexity of 
extinguishment, sufficient oxygen, as well as additional wind effects that encourage its 
rapid spread on facade structures [1-2]. The purpose of this article is based on FDS 
modeling, to identify the influence of structural parameters of facade fire-preventing 
eaves, the effectiveness of fire prevention by vertical building structures in high-rise 
buildings. 

To achieve this goal, the following tasks were solved: 
- to develop a standard model of a facade and front fire-preventing eaves of various 

shape by means of the FDS software package on the basis of the analysis of the existing 
constructive decisions of fire-preventing front eaves in high-rise buildings; 

- to determine the impact of the effectiveness of the design parameters of facade 
fire-preventing eaves and ways to improve their design to prevent the fire spreading in 
high-rise buildings under the same initial conditions of the experiment. 

For modeling and researching the temperature distribution on the facade of a high-
rise building with different types of fire-preventing eaves, a model of a 23-storey 
building was created. Monolithic concrete of "heavy concrete" type with 2280 kg/m3 

al conductivity was 
chosen as the basis of the building construction material. The light openings (windows) 
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of the house are filled with glass, with a density of 2500 kg / m3, with a specific heat 
K). The characteristics of 

the facade cladding material of a high-rise building model were not taken into account, 
conditionally assuming that in accordance with the requirements of building codes, 
they must be non-combustible.  

The modeling results revealed a regular increase in the area of facade heating for 
straight eaves of non- round shape, while the presence of a fire-preventing eave on the 
facade of a straight building does not prevent the full spread of heat during a fire, both 
vertically and horizontally, but significantly reduces it  maximum value and increases 
the duration of heating the facade surface. The assumption stated in [4] is also 
confirmed and it shows that direct contact of turbulent heat flow from fire in the 
building with obstruction of non- round form increases the critical heating area of the 
house facade under the fire-preventing eave and above it by 30-35%. 

 

 

 

 

 

Fig.1. Results of the maximum facade heating temperature distributions of the calculation 
models 

 
Thus, under these modeling conditions, it was found that the presence of a fire-

preventing facade eave with a protrusion of 0.75 m and 1.5 m is an effective measure 
that can limit the temperature of the fire at the level of the upper floor below which it 
arose from 870 oC to 450 oC and 270 oC, respectively. At the same time, the straight 
shape of the eave increases the area of temperature distribution of heating of the facade 
surface structure by 30-35% under these models and for the data of volume-planning 
facade of a high-rise building. 

It was found that under these conditions, the surface temperature of the facade for 
the upper floor, which is located above the floor where the fire occurred in the presence 
of a round fire- oC) to 180 o oC), 
which can significantly affect  providing conditions to limit the further spread of the 
fire. 
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