
Збірник наукових праць. Галузеве машинобудування, будівництво. – 2 (57)’ 2021 5 

 

Збірник наукових праць. Галузеве машинобудування, будівництво 

Academic journal. Industrial Machine Building, Civil Engineering 
http://journals.nupp.edu.ua/znp 

https://doi.org/10.26906/znp.2021.57.2579 
 

UDC 624.042.41 
 

Many years of experience of standarding the medium component  
of wind load on building structures 

 

Pichugin Sergii1* 
 

1 National University «Yuri Kondratyuk Poltava Polytechnic»    https://orcid.org/0000-0001-8505-2130 
*Corresponding author E-mail: pichugin.sf@gmail.com 

 
The article contains a systematic review of scientific and technical publications on the problems of wind load for the 90-year 
period from the 30s of the twentieth century to the present. It is emphasized that this load on the buildings has a complex 
physical nature and changeable nature. These features are reflected in the sections of design standards of building structures 
that contain codes of wind load. The main attention is paid to the analysis of the evolution of structural design codes in terms 
of changes in wind territorial zoning and design factors, the appointment of specified and design values of wind load. It is noted 
that most of the parameters of wind load codes are probabilistic in nature and require the use of statistical methods to justify 
them. There is a high scientific level of domestic standards DBN B.1.2-2006 "Loads and loadings", which have a modern 
probabilistic basis and are associated with Eurocode standards. Scientific results which can be included in the following editions 
of codes of wind loading are allocated 
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Забезпечення надійності та безаварійності будівель і споруд у великій мірі залежить від правильного розуміння при-
роди і кількісного опису та нормування навантажень на будівельні конструкції, в тому числі вітрових навантажень.  
Ці навантаження мають досить складну фізичну природу і мінливий характер, що вимагають знання термодинамічних 
процесів в атмосфері, фізичних властивостей вітрових впливів, методики метеорологічних спостережень та клімато-
логічного опису місцевості, мінливості вітрових навантажень, характеру обдування вітром конструкцій та споруд.  
Такі особливості у певній мірі відображаються в розділах норм проектування будівельних конструкцій, що містять 
нормативи вітрового навантаження. Більшість параметрів норм вітрового навантаження мають імовірнісну природу і 
потребують для свого обґрунтування застосування статистичних методів. Ці методи постійно змінювалися і розвива-
лися разом з регулярним переглядом норм будівельного проектування. Тому аналіз еволюції вітчизняних норм вітро-
вого навантаження разом з їх статистичними обґрунтуванням є актуальною задачею. Матеріали, присвячені вітровим 
навантаженням, опубліковані в різних науково-технічних журналах, збірниках статей, матеріалах конференцій.  
Стаття містить систематизований огляд норм проєктування та публікацій по проблемі вітрового навантаження  
за 90-річний період з 30-х років ХХ століття до теперішнього часу. Головна увага приділяється аналізу тенденцій 
розвитку норм проектування конструкцій в частині змін розрахункових коефіцієнтів, призначення нормативних і  
розрахункових значень вітрового навантаження і залучення до цього дослідних статистичних даних. Відзначається 
високий науковий рівень вітчизняних норм ДБН В.1.2-2006 «Навантаження і впливи», які мають сучасний імовірніс-
ний базис і асоціюються з нормами Єврокод. Виділяються наукові результати, що можуть бути включеними в наступні 
норми вітрового навантаження 

 
Ключові слова: вітрові спостереження, вітрове навантаження, територіальне районування, нормативне наванта-
ження, розрахункове навантаження. 
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Introduction 
Ensuring the reliability and safety of buildings and 

structures largely depends on a proper understanding of 
the nature and quantitative description and regulation 
of loads on building structures, including wind loads. 
These loads on structures have a complex physical na-
ture and changeable character, they require knowledge 
of thermodynamic processes in the atmosphere, physi-
cal properties of wind effects, methods of meteorologi-
cal observations and climatological description of ter-
rain, variability of wind loads, nature of wind blowing 
of structures. These features are reflected in the sections 
of design standards of building structures that contain 
codes of wind load. Most parameters of wind load 
codes are probabilistic nature and require the use of sta-
tistical methods. These methods are constantly chang-
ing and evolving along with the regular review of build-
ing codes. Analysis of the evolution of domestic wind 
load codes together with their statistical justification is 
an urgent task. 

 
Review of research sources and publications  
Regular wind observations have been conducted 

since the end of the 19th century. In the 1930s, their 
results were the basis for compiling the first normative 
document on wind load and the first publications on this 
issue [1-4]. This process was intensified by preparing 
for the transition of structural calculations to the 
method of limit states [5, 6]. In the following years, to-
gether with the regular revision of the codes of loads 
and loadings on the structures, the rationing of wind 
loads was improved. The evolution of wind codes has 
been covered in publications of leading scientific and 
technical journals, reviews of the development of wind 
standards, published as sections of monographs and 
theses on the loads on buildings and structures [7-31]. 
Since the 1990s, design codes have been developed by 
individual states that were formerly part of the USSR. 
In this regard, probabilistic studies of wind load on the 
territory of Ukraine were intensified [32-44], which re-
sulted in the relevant section of DBN B.1.2-2006 “Loads 
and loadings”. In the following years, the study of wind 
load was continued together with the substantiation and 
refinement of calculated coefficients [45-48]. 

 
Definition of unsolved aspects of the problem  
Materials on wind loading have been published in 

various scientific and technical journals, collections of 
articles, conference proceedings. Access to these pub-
lications is difficult, especially since some institutions 
have begun to destroy paper magazines of recent years, 
citing the transition to electronic publications. How-
ever, in reality, the transition into electronic form has 
taken place only for publications published after 2000. 
Published reviews of the development of wind load ra-
tioning are incomplete and do not include the research 
results of the past 15 - 20 years. 

 
Problem statement  
The article contains a systematic review of publica-

tions in leading scientific and technical editions on the 
problem of wind load for the 90-year period from the 

30s of the twentieth century to the present. The main 
attention is paid to the analysis of the evolution of de-
sign codes in terms of changes in territorial zoning and 
calculated coefficients, the appointment of specified 
and design values of wind load and the involvement of 
experimental statistics. Scientific results which can be 
included in the following editions of codes of wind 
loads are allocated. 

 
Basic material and results 
The collection of information on wind effects has 

been carried out on the territory of pre-revolutionary 
Russia since the middle of the 19th century as part of 
general climatological work. This work was intensified 
when in 1849 the world's first Main Physical Observa-
tory (later the Main Geophysical Observatory named 
after A.I. Voeikov) was created in St. Petersburg, which 
organized a network of meteorological stations thro-
ughhout the country and processed their observations. 
Along with other observations, weather stations made 
regular measurements of wind speed and direction.  
The beginning of domestic standardization of wind 
loads was laid in 1930, when the Committee for Stand-
ardization under the Council of Labor and Defense pre-
pared and put into effect the first codes in the field of 
construction - "Uniform codes of construction design". 
The first normative document on wind load in the 
USSR was the “Uniform codes” OST/VKS 7626/a, in-
troduced in 1933. There was already a certain scientific 
basis for substantiating the codes at that time: long-term 
meteorological wind observations (3 times a day); aer-
odynamic research conducted since pre-revolutionary 
times at the LIC, MSU, MHTU (Laboratory of Aerody-
namics, prof. N.E. Zhukovsky) and TsAGI (Central 
Aerohydrodynamic Institute, founded in 1918); the first 
attempts to consider the wind effect as a load on con-
struction objects [1]. 

In the "Uniform codes" [2], the wind load was deter-
mined by the formula 

qkPa  , (1) 

where Pa is the wind pressure in kg/m2, normal to the 
perceived surface; this pressure is considered positive 
when it is directed inward of the structure, and negative 
when it is directed outward;  
k is the flow coefficient, which depends on the shape 
and position of the object exposed to the wind;  
q - the highest pressure in kg/m2 when the direction of 
the air flow is normal to the surface. This pressure rep-
resents the magnitude of the wind pressure correspond-
ing to the highest wind speed for a given location, and 
can be determined by the formula 

162

22 vv

g
q 


 , (2) 

where  = 1.23 kg/m3 is the weight of air (pressure 
760 mm, temperature 15°C);  
g = 9.81 m/s2 - acceleration of gravity;  
v is the design speed in m/s. 

It should be noted that the first wind zoning was not 
sufficiently differentiated and regulated for the entire 
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territory of the USSR (with few exceptions) only one 
value of the wind pressure of 45 kg/m2. It was not sta-
tistically well-grounded. The zoning was established on 
the basis of wind speed measurements by the Wild 
weather-vane with a two-minute averaging. District 
values corresponded to open areas; for structures lo-
cated in places partially protected from the wind by 
buildings or sparse vegetation, for example, in villages 
or on the outskirts of cities, the values were reduced by 
30%; in places of large buildings or dense vegetation - 
decreased by 50%. 

For structures up to 20 m high, the wind load was as-
sumed to be constant, evenly distributed over the 
height. When the height h above ground level changed, 
the wind pressure was determined by the formula 

00 :: hhqq   . (3) 

The power dependence (3) was supplemented by the 
velocity curves for the three geographical areas. 

The first wind codes included detailed information on 
the flow coefficient in the form of a table with 16 vari-
ants of surfaces and cargo areas. For the main variant - 
vertical walls - the coefficient k = +0.8 for active pres-
sure and k = –0.4 for suction was given (later this value 
was increased). 

In the 1930s, a number of wind effects studies were 
conducted. Beginning in 1936, meteorological observa-
tions of wind and other climatic parameters began to be 
performed 4 times a day, which expanded the statistical 
basis of wind rationing. In 1931-37, construction aero-
dynamics was studied in the laboratory of the TsNIPS 
(Central Research Institute of Industrial Structures) un-
der the direction of E.I. Retter. Here, the nature of the 
wind's effect on single-span and multi-span buildings 
with lanterns was studied by blowing models in a wind 
tunnel [3]. A number of experimental data of interest to 
builders were obtained at TsAGI, and also collected in 
the book by E.V. Krasnoperov [4]. 

In 1940, the standard OST 90059-40 "Wind Loads" 
was adopted. In it, the wind load was determined by a 
similar formula with changed designations 

qв = k q0 , (4) 

where q0 - high-speed wind pressure;  
k - aerodynamic coefficient. 

Wind zoning received small changes in shape, for the 
main territory of the USSR the wind speed was reduced 
from 45 kg/m2 to 40 kg/m2. The main aerodynamic  
coefficients were presented for vertical surfaces  
(+0.8 and –0.6) and in the form of a diagram for cylin-
drical surfaces. The code included some recommenda-
tions on the wind load on high-rise buildings (appar-
ently in connection with preparations for the construc-
tion of a giant Palace of the Soviets). Subsequent edi-
tions of wind codes did not include these recommenda-
tions. 

The development of methods for calculating building 
structures, especially to assess the safety margin of 
structures, required to objectively identify the parame-
ters of loads and strength of materials [5]. Therefore, 

there is an increasing need to use statistical methods to 
describe wind loads that are clearly random. An exam-
ple of statistical analysis of wind effects were the 
curves of wind speed distribution for the Eastern Euro-
pean region, built for the period from 1898 to 1937. 
These data allowed N.S. Streletsky to quantify the reli-
ability of steel structures designed according to the 
codes in force at the time [6]. 

In the 1940s, the experience of applying load codes to 
buildings and structures was replenished, and the short-
comings of the current codes were revealed. In particu-
lar, G.A. Savitsky criticized the 1940 code in terms of 
wind loads on high-rise structures [7] and proposed the 
introduction of differentiated accounting for wind 
speed and dynamic coefficient. To some extent, these 
proposals have been taken into account in subsequent 
versions of the codes. 

In 1954, the Construction Codes and Rules of  
SNiP II-B.1-54 "Basic Provisions for the Calculation of 
Building Structures" were introduced. These codes cor-
responded to the introduction of the structure’s calcula-
tion by the method of limit states. When switching to 
this method, the values of the calculated wind load ac-
cording to the previous standards were adopted as the 
specified load. Design wind loads, which began to be 
treated as the highest possible ones during the operation 
of the structure, began to be determined by multiplying 
by the overload factor. This coefficient, due to the lack 
of reliable data on the variability of wind maxima, was 
accepted as common to the whole area n = 1.2. The aer-
odynamic coefficients for the main surfaces were pre-
sented in a concise tabular form. Separate diagrams il-
lustrated aerodynamic coefficients for buildings with 
pitched and cylindrical roofs, as well as with lanterns. 

At the same time, the Main Geophysical Laboratory 
conducted statistical processing of wind speed data for 
20 years, which showed that the design wind load for 
the first area, covering almost the entire territory of the 
USSR, has a security of 3%, ie possible once on aver-
age 30 - 50 years [8]. The need to identify a number of 
areas with increased specified wind speeds was justi-
fied, which was taken into account when clarifying the 
geographical wind zoning of the USSR in the develop-
ment of subsequent editions of SNiP. 

In 1958-1960, at the request of the load laboratory of 
the TsNIISK (Central Research Institute of Building 
Structures) in the GGO named after A.I. Voeikova 
L. Anapolskaya and L. Gandin processed daily 4 urgent 
wind speeds (excluding the direction at 2-minute aver-
aging) over a long period of time using statistical ex-
trapolation to the range of velocities greater than 20 m/s 
[9]. Data on wind speeds at about 1,200 points in the 
Soviet Union were used, with a recurrence of once 
every 20, 15, 10, 5 years and 1 year. As an approxima-
tion function, the modified expression of the Weibull 
distribution was used (proposed by L. Gandin) 

      vvVPvF  exp , (5) 

where F(v) is the probability (or repeatability) that the 
wind speed V will reach or exceed the value v;  
 and   - parameters depending on the wind regime of 
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the area;  is close to the average value;   characterizes 
the relative scattering of the series members. 

At the suggestion of V.A. Otstavnov, to the data for 
wind speeds more than 20 m/s, obtained with the help 
of weather-vanes with a heavy board, a step-down cor-
rection (up to 10% for v 40 m/s) was introduced, tak-
ing into account the systematic overestimation of wind 
speeds by observers [10]. 

According to the gradation of velocity pressures and 
repeatability of wind speeds set once every 5 years, the 
territory of the former USSR was zoned according to 
seven specified values of high-speed wind pressure 
[11]. A new map of more detailed zoning by wind load 
was included for the first time in SNiP II-A.11-62 
"Loads and loadings". The district high-speed wind 
pressure for a height above the ground of 10 m (stand-
ard height of the weather-vane or anemometer) was in 
the range of 27 - 100 kg/m2. It should be noted here that 
for network construction facilities located in different 
wind areas, there were certain difficulties in accounting 
for wind loads. To overcome them G.A. Savitsky de-
veloped a unified graph, on the abscissa axis of which 
the recurrence of velocity pressures was plotted on a 
bilogarithmic scale, and dimensionless velocity pres-
sures were plotted on the ordinate axis [12]. For build-
ings located among the continuous construction, 
SniP II-A.11-62 allowed to reduce the wind speed by 
30% - thus, approximately the roughness of the terrain 
was taking into account. The account of increase of 
wind loading with height was developed in comparison 
with the previous codes and was presented in the form 
of the table in which for heights in the range of 
10…350 m correction factors of 1,0…3,0 were speci-
fied. The overload factor was left the same n = 1.2 
for conventional buildings and structures, which pro-
vided a period of repetition of the design load 
T = 10…15 years; for tall structures, in the calculation 
of which the wind load is crucial (towers, masts, cool-
ing towers, etc.) n = 1.3, which corresponds to 
T = 20 years. When checking the strength of structures 
for installation conditions, the overload coefficient of 
wind load was not entered. 

In addition, TsNIISK (L.V. Klepikov) carefully ana-
lyzed the results of domestic and foreign studies in the 
field of aerodynamic coefficients and gave in the SNiP 
a fundamentally new table of their values for 17 cross 
sections of buildings and elements. This table was 
mostly preserved until the codes of 1985, that is, it was 
used for more than 20 years. Experimental-theoretical 
substantiation of normative aerodynamic coefficients is 
given in the book by G.A. Savitsky [12]. For high-rise 
structures, the SNiP introduced for the first time an in-
creasing factor , taking into account the dynamic ef-
fect of high-speed pressure pulsations caused by wind 
gusts, and gave a method for determining it. 

Some researchers subsequently made suggestions for 
adjusting wind zoning. Due to the large-scale construc-
tion in Moscow, it was proposed to allocate it to a sep-
arate wind area and reduce the regulatory wind load for 
it [13]. This proposal was subsequently taken into ac-
count in the 1985 regulations. 

In preparing the climatic parameters of wind loads for 
the next edition of SNiP L.V. Klepikov (TsNIISK) an-
alyzed a large amount of material from 4 urgent obser-
vations on the weather-vane [14]. He found that a dou-
ble exponential Humbell distribution (type I extremum 
distribution) is suitable for statistical smoothing of the 
extrapolation of the monthly and annual maxima of the 
wind speed modulus 
















 



v

vF expexp)(  , (6) 

where  - position parameter;  
 - scale parameter. 

The obtained results were confirmed by the develop-
ments of climatologists [15], foreign results [16] and 
ended with the development of a new zoning of the 
USSR on high-speed wind pressures (in the former gra-
dation of their specified values), which was included in 
the next edition of wind loads code. 

An important aspect of wind impact on structures - 
the dependence of speed on altitude - has been con-
stantly in the spotlight of climatologists and code de-
velopers. Baseline statistics to assess this dependence 
were obtained at 160 aerological stations, which meas-
ure wind speeds at different altitudes using radiosondes 
and radar stations such as Meteor and Meteorite. Wind 
observations were also regularly carried out at such 
high-altitude structures as the meteorological mast in 
Obninsk (300 m high), the 503 m high Shukhov Tower 
and other objects. As a result, vertical wind speed pro-
files [17] were constructed, described by the power law 
of the species 

   1010 zvzv  , (7) 

where z is the height above the ground;  
 - an indicator of the degree that depends on the terrain 
roughness. 

Measurement data on masts in Kyiv, Novosibirsk, 
Leningrad and Obninsk were used to determine the ef-
fect of surface roughness on the wind profile. As a re-
sult, three types of terrain were identified depending on 
the degree of its protection [18]. 

In the next edition of SNiP II-6-74 "Loads and load-
ings" it was clearly stated that wind load is the sum of 
static and dynamic components. The static component 
corresponding to the steady-state pressure must be 
taken into account in all cases. The dynamic component 
caused by high-speed pressure ripples should be taken 
into account mainly for tall structures. 

The definition of the specified value of the static com-
ponent of wind load qн

с differed from the previous 
codes 

н
cq  = q0 k c , (8) 

where q0 - the velocity pressure taken on the former re-
gional values and a slightly modified map of the zoning 
of the USSR;  
k - a new coefficient that takes into account changes in 
velocity pressure in altitude and terrain type;  
c - aerodynamic coefficient. 



Збірник наукових праць. Галузеве машинобудування, будівництво. – 2 (57)’ 2021 9 

 

To substantiate the coefficient k, the results of do-
mestic wind observations at high-rise structures and 
foreign data were taken into account, and the power law 
of change in velocity pressure altitude was adopted (7). 
Two types of terrain with different degrees of protec-
tion were introduced into account this coefficient:  
type A - open areas; type B - areas with obstacles (cit-
ies, forests, etc.). The accounting of the dynamic com-
ponent of the wind load, developed by M.F. Barshtein 
[18] taking into account the fundamental works of 
A.G. Davenport [19]. 

In the 70s and 80s of the last century, domestic and 
foreign research in the field of reliability of building 
structures was intensified [20,21]. An integral part of 
these works was a probabilistic description of random 
loads acting on buildings and structures, including wind 
loads (A.R. Rzhanitsyn [22], V.D. Raiser [23]). 

In 1983, new additions and changes were made to 
Chapter SNiP II-6-74 "Loads and loadings", in which a 
new sub-district 1a was allocated for wind loads with a 
reduced speed pressure of 20 kgf/m2 instead of 
27 kgf/m2 [24]. 

In the next edition of SNiP 2-01-07-85 "Loads and 
loadings", published 11 years later, wind load was 
widely interpreted as a combination of normal pressure 
applied to the outer and inner surfaces of buildings, and 
friction forces directed tangentially to the outer surface, 
or as the total normal pressure on the structure. 

The specified value of the average component of 
wind load, marked wm at a height z above the ground, 
was determined by a modified formula 

wm = w0 k c , (9) 

where w0 - the specified value of wind pressure;  
k is the coefficient that takes into account the change of 
wind pressure in height;  
c is the aerodynamic coefficient. 

The specified value of wind pressure w0 (Pa) was de-
termined by formula (2), in which v - wind speed (m/s), 
at the level of 10 m above the ground for terrain type 
A, which corresponds to a 10-minute averaging interval 
and exceeds the average once in 5 years. The transition 
to a new averaging interval instead of the former two-
minute interval led to a decrease in the specified wind 
pressure, which is approximately taken into account by 
multiplying by a factor of 0.92 [25]. Therefore, the ad-
justed district values of wind pressure were in the range 
of 0.23…0.85 kPa instead of 0.27…1.00 kPa according 
to previous codes. At the same time, the previous cal-
culated values of loads were preserved, the coefficient, 
formerly called the "overload coefficient", was re-
named "reliability factor for wind load" and was in-
creased to f  = 1.4. 

The list of types of terrain that are taken into account 
when determining the coefficient k was supplemented 
by type C for urban areas with buildings over 25 m  
high [25]. 

A number of researchers have identified the short-
comings of SNiP 2.01.07-85 in terms of wind loads ra-
tioning. Thus, proposals were made to reduce the de-
sign wind loads on the columns during the installation 

period [26]. This useful proposal, which did not receive 
support, was taken into account in essence in 
DBN V.1.2-2:2006 "Loads and loadings", which pro-
vides the design parameters of the wind load with a 
short return period. 

Specialists also drew attention to the prospects of tak-
ing into account regional features of atmospheric loads, 
including wind effects. In particular, meteorological 
data were collected for 17 years on wind loads for 5 me-
teorological stations of the Lipetsk region (Gorev V.V.) 
[27]. The possibility of reducing the metal consumption 
of buildings by determining the loads according to local 
weather stations was shown. 

With the collapse of the USSR, the opportunity 
opened up for the new states to move away from the 
rough Soviet wind regulation and develop their own, 
more differentiated wind zoning. Further development 
of wind standards on the territory of the CIS was real-
ized in the form of national codes of individual states. 

Russia has taken the path of gradual development of 
SNiP codes. The Code of Rules SP 20.13330.2011 
"Loads and loadings", an updated version of 
SniP 2.01.07-85* was developed. The wind section of 
this SNiP is entitled “Wind Effects”, which include: the 
main type of wind load (hereinafter referred to as “wind 
load”; peak wind load values acting on fences; resonant 
vortex excitation; aerodynamic unstable oscillations 
such as galloping, divergence and flutter. 

The specified value of the wind load w is determined, 
as before, as the sum of the average wm and pulsation 
wp components  

w = wm + wp . (10) 

The formula for determining the specified value of 
the average component reflects the relationship of the 
coefficient k with the equivalent height ze above the 
ground 

wm = w0 k (ze) c . (11) 

The coefficient k (ze) is determined by a table similar 
to that placed in the previous codes, or by a power for-
mula [28] 

    2
10 10ee zkzk   . (12) 

The specified value of wind pressure w0 is determined 
by the previous 7 regional values and the map, adopted 
without changes. If necessary, this value w0 (Pa) can be 
set on the basis of data from Roshydromet weather sta-
tions and calculated using the formula 

2
500 43,0 vw   , (13) 

where v50 is the wind speed, m/s, at a level of 10 m 
above the ground for terrain of type A, determined with 
a 10-minute averaging interval and exceeded on aver-
age once every 50 years. 

In subsequent years, Russian scientists continued to 
study wind effects in the direction of assessing wind 
gusts [29] and taking into account the aerodynamic fea-
tures of buildings of complex shape [30, 31]. 

Ukrainian specialists, in contrast to the Russian stand-
ards developers, prepared the State Codes of Ukraine 
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DBN B.1.2-2006 “Loads and loadings”, which are con-
ceptually different from SNiP in terms of wind loads. 
The probabilistic representation of random loads on 
building structures, including wind loads, has been sig-
nificantly developed. Mathematical models such as 
random processes, absolute maxima of random pro-
cesses, independent test scheme, discrete representa-
tion, extrema, correlated random sequence of overloads 
have been developed [32]. This made it possible to sub-
stantiate a probabilistic model for the average compo-
nent of the wind load in the form of a differentiable ran-
dom process [33, 34]. The Weibull distribution, which 
well describes the experimental data, was used to de-
scribe the probabilistic wind load. This distribution has 
the following differential and integral distribution func-
tions: 

     










 
 








 X

Xf exp1  ; 

   










 



 X

XF exp1  , 

(14) 

where  is the parameter of the distribution position, if 
 = 0, then the distribution is possible only when X  > 0; 
  > 0 - scale parameter that determines the elongation 
of the distribution;  
  > 0 is the shape parameter on which the type of dis-
tribution depends. 

Analysis of the stochastic nature of wind load allowed 
to present it as a quasi-stationary random process with 
relatively slowly changing numerical characteristics 
and the ordinate distribution during the annual cycle, 
with a constant frequency structure. Based on the above 
provisions, using the generalized research data of 
77 meteorological stations of Ukraine and an additional 
10 meteorological stations of other CIS countries, the 
calculated parameters of the probabilistic wind load 
model were substantiated [35-37]. 

The development and publication of the State Code 
of Ukraine DBN B.1.2-2006 "Loads and loadings" in 
terms of wind load was preceded by many years of 
work by foreign and Ukrainian researchers, including 
A. Perelmuter and M. Mikitarenko (UkrNII-
Proektstalkostruktsiya), V. Pashinsky, S. Pichugin,  
A. Makhinko (National University «Yuri Kondratyuk 
Poltava Polytechnic»), R. Kinash (Lviv Polytechnic 
State University) and others [38-41]. 

For statistical research and normalization of wind 
load, the results of term measurements of wind speed 
performed by anemorumbometers at 195 meteorologi-
cal stations of Ukraine during 1970-990 were used, a 
total of more than 12 million results of term wind ob-
servations. 

According to the DBN, wind load is a variable load 
for which limit and operational design values are set. 
The limit design value of wind load is defined as 

CWW fmm 0 , (15) 

where fm is the reliability factor for the maximum cal-
culated value of wind load;  

W0 - characteristic value of wind pressure (in Pa);  
C is the coefficient determined by formula (16). 

The characteristic value of wind pressure W0 is equal 
to the average (static) component of wind pressure at a 
height of 10 m above the ground, which can be ex-
ceeded, in contrast to SNiP, on average once every 
50 years (similar to Eurocodes). We will note that wind 
zoning of the territory of Ukraine according to  
DBN considers territorial variability of wind loading 
that considerably differs from its too generalized ra-
tioning of SNiP, according to which almost the entire 
territory of Ukraine belonged to the II (specified  
load W0 = 0.3 kPa, design load 0.42 kPa) and III 
(W0 = 0.38 kPa, design 0.53 kPa) wind areas. More de-
tailed territorial zoning of Ukraine according to the 
characteristic values of wind load includes five territo-
rial districts with characteristic values from 0.4 to 
0.6 kPa. The lowest values of wind load are observed 
in the central and north-western regions of Ukraine, as 
well as in Transcarpathia. High wind loads are realized 
in the Carpathians and coastal areas. The territorial zon-
ing of Ukraine according to the characteristic values of 
the wind pressure was carried out according to the 
methodology developed by V.A. Pashinsky [40]. 
The regional values of the design wind load were set so 
that the excess reserves of the territorial zoning were 
minimal. Comparison of wind zoning according to 
DBN with SNiP reveals a relatively small difference in 
the calculated velocity pressures. On average in 
Ukraine, zoning according to the DBN underestimates 
the wind load by 4%. At the same time, for 34%  
of observation points the wind load was reduced by 
15… 25%, and for 12% of points - increased by  
25… 65%. 

Coefficient C is determined by a detailed formula 
similar to the Eurocode formula 

С = Сaer Ch Calt Crel Cdir Cd , (16) 

where Сaer is the aerodynamic coefficient;  
Ch - coefficient of building height;  
Calt - coefficient of latitude;  
Crel - relief factor;  
Cdir - direction factor;  
Cd  - dynamic coefficient. 

The height coefficient of the structure Ch takes into 
account the increase in wind load with height. In con-
trast to the SNiP, which used the degree dependence of 
wind speed on height (7), the DBN introduced a loga-
rithmic dependence, as in European standards 

   
 0

0
10 10ln

ln

z

zz
vzv  , (17) 

where  zv  and  10v  - average wind speeds at a height 

of z and 10 m, respectively;  
z0 - the parameter of the roughness of the underlying 
surface, which is determined depending on the type of 
surrounding area; unlike the three SNiP types, the DBN 
includes four terrain types. 

The reliability factor fm for the limit design value of 
wind load is determined depending on the specified av-
erage return period T in the range of 0.55… 1.45 for 
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T = 5… 500 years. the transition from the base return 
period T = 50 years to other values of T (in years) the 
dependence for the reliability coefficient on the limit 
design value of wind load is substantiated [40] 

Tfm ln12,056,0   . (18) 

The operational design value of wind load is deter-
mined by the formula 

CWW fee 0  , (19) 

where fe is the reliability factor according to the oper-
ational design value of wind load. 

For the first time, the DBN codes stipulate that the 
operational design value of wind load depends on the 
proportion  of time during which it may be exceeded. 
According to the data of 195 meteorological stations of 
Ukraine, the operational design values of wind load 
were calculated, depending on the geographical area 
and the share of the service life of the structure [40]. 
This made it possible to justify the corresponding coef-
ficient 

   .lg358,0 23 fe  (20) 

For objects of mass construction it is allowed to ac-
cept  = 0.02. 

Giving a general assessment of the Ukrainian codes 
DBN V.1.2-2006 "Loads and loadings" in terms of 
wind load, it should be emphasized that they are com-
piled on a modern methodological basis, close to the 
European Eurocode standards and are based on repre-
sentative statistical material. DBN are more differenti-
ated and have a scientific probabilistic basis that is 
deeper developed than in the codes of previous years. 

In subsequent years, probabilistic studies of wind 
load were continued in Ukraine, the practical results of 
which were recommendations for improving design 
codes. Scientific School of Reliability of Building 

Structures of National University «Yuri Kondratyuk 
Poltava Polytechnic»developed the probabilistic calcu-
lation of elements for wind load [42,43], supplemented 
the probabilistic description of the static component of 
wind load [44,45]. 

R. Kinash proposed an alternative method of zoning 
wind loads for the territory of Ukraine [39]. Proposals 
were developed for a more detailed wind zoning of the 
mountainous Carpathian region (within the boundaries 
of the Transcarpathian region) with the introduction of 
additional 4 regions (from the 6th to the 9th) with char-
acteristic wind loads in the range of 0.6...1.9 kPa [46].  
І. Dobryansky and colleagues obtained results to verify 
the provisions of the DBN on wind pressure profiles for 
high-rise buildings in urban areas [47]. V. Pashinskiy 
developed a new method of administrative-territorial 
districting of wind tunnels on the building construc-
tions [48]. 

 
Conclusions 
It is shown that over the past ninety years, domestic 

codes for the design of building structures in terms of 
normalizing wind loads have undergone significant 
changes and expanded their statistical foundations. Ter-
ritorial wind zoning has developed, the number of wind 
regions has increased, especially on the territory of 
Ukraine. The substantiation of the specified (character-
istic) and design values of the wind load was modified 
on the basis of an increased return period. A statistical 
justification for the operational value of the wind load 
was received. The high scientific level of domestic 
codes DBN V.1.2-2006 "Loads and loadings" is noted, 
which have a modern statistical basis, which are asso-
ciated with Eurocode standards and provide the neces-
sary level of reliability of building structures. New sci-
entific results are highlighted, which can be included in 
subsequent editions of the wind load standards. 
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