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1. Introduction 

 

The buffeting response of a flexible structure is affected 

by the wind characteristics (Hui et al. 2009). However, the 

wind characteristics are significantly different between a 

homogeneous terrain and a complex terrain. Hence, the 

wind characteristics of the wind -resistant design 

specification, which is based on the homogeneous terrain, 

cannot be used directly for the buffeting response 

calculation of a bridge in a complex terrain (Hu et al. 2018). 

In recent years, there have been numerous studies in the 

literature performed on a long-term-monitored wind field 

that analyzed the influence of the wind characteristics on 

the buffeting response (Hu et al. 2013, Wang et al. 2013, 

Tao et al. 2016). Furthermore, the buffeting response 

measured by wind and structural health monitoring 

(WASHM) systems has been compared with the calculated 

buffeting response, which provided an opportunity to verify 

the classical theory of buffeting (Cheynet et al. 2016, 

Fenerci and Øiseth 2017, 2018). Unfortunately, the study of 

the wind characteristics of a complex terrain has mainly 

focused on the gorge terrain, mountainous terrain or fjord, 

and little attention has been paid to the mountain pass. In  
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addition, the study of the buffeting response based on 

measured wind characteristics mainly focused on the main 

beam of a bridge.  More specifically, there have been few 

studies on the wind-induced vibration of a bridge pylon 

under the measured wind characteristics. However, the 

pylons in complex mountain areas are very high, e.g., the 

Pingtang Bridge (332 m) and Millau Viaduct (343 m). 

Therefore, a pylon is sensitive to wind loads. 

Obviously, the wind load has little influence on the 

vibration response of a pylon under the influence of the 

gravity stiffness of the cable after a bridge is completed. 

However, the free-standing pylons are sensitive to the wind 

loads under construction conditions (Fujino et al. 2012). 

Ricciardelli (1996) conducted a wind tunnel test on a fixed 

sectional model and proposed a semiempirical method for 

calculating the wind-induced response. Larose et al. (1998) 

measured the wind-induced response of a free-standing 

bridge pylon by accelerometers. The vortex-induced 

vibrations of the bridge pylon were investigated by the wind 

tunnel test and full-scale measurement (Marra et al. 2017). 

Guo et al. (2016) studied the dynamic responses of a free-

standing bridge pylon under coupled wave and wind actions 

in a wind tunnel and wave flume. Ma et al. (2019) 

experimentally investigated the across-wind aerodynamic 

behavior of a bridge tower using a 1:30 scale sectional 

model and a 1:80 scale aeroelastic model. Siringoringo and 

Fujino (2012) observed the wind-induced response of an H-

shaped suspension bridge tower. The analytical results 

showed that different wind speeds and wind directions 

produced different characteristics of the along-wind 

vibration. These studies produced valuable information on 
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wind-induced pylon vibration. However, no significant 

information can be gained from the literature on the wind-

induced response of a bridge tower under twisted wind 

profiles. 

Prandtl proposed the logarithmic law boundary layer of 

the fluid flowing over a flat plate. Generally, the 

logarithmic is also applicable in the strong wind condition 

of a homogeneous terrain. Nevertheless, numerous 

numerical studies have shown that wind profiles under a 

complex terrain do not satisfy the logarithmic law and that 

wind profiles at different locations are quite different (Cao 

et al. 2012, Abdi and Bitsuamlak 2014, Liu et al. 2016, Han 

et al. 2018, Ren et al. 2018). Moreover, the results of the 

wind tunnel test also showed that the wind profiles in a 

complex terrain are twisted (Li et al. 2010, Hu et al. 2015, 

Hu et al. 2017, Li et al. 2017). However, most of the field-

measured wind profile analysis focuses on typhoons and 

tropical cyclones, and a few studies have analyzed the 

measured twisted wind profiles in a complex terrain in the 

monsoon region (Tse et al. 2013, He et al. 2016, Shu et al. 

2017). 

Motivated by these remaining problems, the objectives 

of this paper were to investigate the buffeting responses of a 

variable-cross-section bridge pylon in a trumpet-shaped 

mountain pass. To achieve this purpose, the quasi-steady 

theory was used to derive the aerodynamic stiffness, 

aerodynamic damping and buffeting force matrix under 

twisted wind profiles. Furthermore, the bridge tower was 

divided into six segments. The static coefficients at the 

middle position of segments at different wind yaw angles 

were calculated by computational fluid dynamics. Then, the 

measured wind profile and turbulence characteristics were 

discussed. Based on the measured wind characteristics, the 

multimode coupled buffeting response of the bridge pylon 

was calculated in the frequency domain. Finally, the 

buffeting response of the bridge tower under different wind 

 

 

characteristics was discussed, and some new findings were 

presented. 
 

 

2. Theory of buffeting under the twisted wind profile 
 

Generally, a bridge pylon has a variable cross-section. The 

twisted wind profile defined in this paper contains two 

cases: (1) the wind speed does not satisfy the power law 

along the pylon axis, and (2) the variation of the wind 

direction along the pylon axis is obviously greater than that 

of the combined action of the Coriolis force, static friction 

and pressure gradient in a homogeneous terrain. Thus, the 

twisted wind profile contains the twisted wind speed profile 

and twisted wind direction profile. To estimate the buffeting 

response of the pylon, the linear quasi-steady theory is 

applied. The linear quasi-steady theory cannot take into 

account the effects of fluid memory (Wu and Kareem 2013, 

Kavrakov and Morgenthal 2017). The flutter derivatives 

and aerodynamic admittance functions have been propose 

to account for fluid memory effects (Davenport 1962, 

Scanlan and Tomo 1971). However, at high wind speeds, 

the quasi-steady theory is approximately satisfied (Chen 

and Kareem 2002). This paper focuses on the buffeting 

response of a pylon under strong wind conditions; thus, the 

quasi-steady theory can be partially satisfied. 
The wind direction changes along the axial direction of 

the bridge pylon are defined as α(y). Therefore, the 
movement of a pylon section under an incidence angle of α0   

is as shown in Fig. 1. 
where V is the horizontal velocity, u and v are the 

longitudinal and lateral fluctuating wind speeds 
respectively, rθ is the fluctuating torsional displacement of 
the structure in the global coordinate system, and �̅�Ɵ  is the 
average torsional displacement of the structure due to the 
wind load. In the body coordinate system, the x-axis is 
taken along the bridge beam axis direction, the z-axis is the 

 
Fig. 1 Variable cross-section pylon under the twisted wind profile 
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lateral direction, and the y-axis is the bridge pylon axis. In 
the wind axis coordinate system, ζ and η are the drag force 
direction and the lift force direction, respectively. 
According to the Bernoulli equation, the drag, lift and 
moment forces in the wind coordinate system are given by 
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where Vrel the instantaneous relative wind speed. D(y) and 

B(y) are the cross-sectional width and height, respectively. 

CD (a, y), CL (a, y), and CM (a, y), are the static coefficients 

with a wind attack angle α. 
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where α is expressed as 
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 (4) 

where β is the change in instantaneous angle caused by 

fluctuating wind and structural oscillations, which can be 

calculated by the following formula 
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The load vector under the instantaneous wind angle of 

attack can be expressed as 
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where rθ and 𝑟�̅� are small quantities. Combining Eqs. (1)-
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Ignoring the high-order terms, the static force, buffeting 

force, aerodynamic damping and aerodynamic stiffness are 

given as 
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According to the geometric relationship, the coordinate 

transformation relationship between the wind axis and body 

axis coordinate system is as follows 
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By introducing Eq. (17) into Eq. (15), the aerodynamic 

damping matrix of the pylon section can be obtained 
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Similarly, the aerodynamic stiffness matrix can be 

obtained 

0

'

0 0 0 0 0

2 '

0 0 0 0 0

'

0

cos sin 0 0 0 / cos sin 0
1

sin cos 0 0 0 sin cos 0
2

0 0 1 0 0 0 0 1 



    

     



( )

   − ( ) ( ) ( )   
      

= ( ) ( ) −      
      ( ) ( )      

D x

L z

M

, y

D y B y C , y r

V B y C , y r

B y C , y r

ae
K

 

(19) 

The dynamic equation of the bridge pylon, considering 

the mass, self-exciting force and buffeting force along the 

pylon axis in the generalized coordinate system, is as 

follows 

t t t t( ) ( ) ( ) ( ) ( ) ( )
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Mη + C-C η + K - K η = R  
(20) 
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where �̃�, �̃� and 𝐾 are the structural modal mass, modal 

damping, and modal stiffness matrix, respectively. �̃�ae is the 

modal aerodynamic damping and 𝐾 ae is the modal 

aerodynamic stiffness. �̃�(𝑡) is the modal buffeting 

forcevector, and η(t) is the generalized coordinates. φ(y) is 

the modal coordinates, and η(t) denotes the matrix 

transpose operator. The influence of the variable cross-

section and the wind direction changes with height will be 

considered. A Fourier transform is performed on Eq. (20) to 

obtain Eq. (24). 
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For the variable-section bridge pylon, the turbulence 

spectral density matrix and buffeting force spectral density 

of the arbitrary two-point are expressed as follows (Cheynet 

et al. 2016) 
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where 2,( , )1y y S
 
is the fluctuating wind spectral density 

matrix, which contains auto-spectral and cross-spectral 

densities at the two points y1 and y2. The cross-spectral 

densities are ignored in this study. Then, the buffeting force 

spectrum matrix ( )
R

S
 
is expressed as follows 
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where r is the modal number, and ( )
Rn Rm

S S   is defined as 

follows 
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Defining the frequency response function as ( )
η

H , the 

response spectrum ( )
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Therefore, the buffeting response spectrum at ry  

is 
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3. Bridge site and monitoring system 

 
The bridge site is a trumpet-shaped mountain pass on 

the Loess Plateau. It has the following two characteristics: 

(1) The bridge site is at the junction of mountains and 

valleys. The terrain on both sides is completely different. 

The mountains cause airflow backflow at the bridge site. (2) 

The terrain has an expanding effect on the northwest wind 

and a compression effect on the southeast wind. Until now, 

there have been few observations of the wind characteristics 

of this type of terrain. To study the wind characteristics of 

the bridge site, a 60 m mast was built on the flat terrain of 

the bridge site. The mast was equipped with a two-

dimensional ultrasonic anemometer (2D Gill Wind Sonic) 

at heights of 10 m, 20 m and 45 m, and two 2D 

anemometers were mounted on the platform at a height of 

30 m with a horizontal distance of 18 m. The wind data can 

simultaneously write to a file and give diagnostic values. To 

reduce the impact of the mast on the wind observation data, 

the anemometers were extended out of the mast. 

Simultaneously, a phased-array doppler sodar(PDS), which 

was developed by ART (Atmospheric Research & 

Technology), was installed upstream of the bridge site. It 

can observe the wind speed and direction within a height of 

300 m. The sampling frequency of the 2D wind observer is 

4 HZ. The 2D wind data collected for 345 days were 

analyzed. The PDS collected 209 days of data. The 

surrounding topography of the bridge site and wind mast 

layout at the bridge site are shown in Fig. 2. 

 

 

4. Wind data analysis 
 

4.1 Mean wind characteristics 
 

According to the literature, the wind record was divided 

into 10 min segments without overlapping, and segments 

with a mean wind speed of no less than 10 m/s were 

obtained (Masters et al. 2010). A total of 2415 strong wind 

samples satisfied the condition. The relationships between 

the wind speed, wind direction and terrain are shown in Fig. 

3. Fig. 3 shows that the strong wind direction is obviously 

affected by the terrain. The wind direction is mainly 

 

 

 

Fig. 3 Wind rose 
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Fig. 5 Wind speed return period (Year) 

 

concentrated at 330° and 210°, which correspond to 

upstream and downstream of the river. The upstream wind 

speed is significantly stronger than the downstream wind 

speed. 

The maximum wind speed of the Hejin Meteorological 

Station (HMS) for 47 consecutive years is shown in Fig. 4. 

The relationship between the return period and the 

cumulative probability density is as follows 

U

1
N =

1- F U( )
 

(32) 

where N is the return period, and Fu(U) is the cumulative 

probability distribution. According to the generalized 

extreme value I (GEV) distribution, the wind speeds of the 

different return periods calculated by different methods are 

shown in Fig. 5(Gumbel 1954, Gringorten 1963, 

Holmes2018). Fig. 5 shows that the wind speed calculated 
 
 

 

 
 

 

Fig. 7 Wind speed return period (Month) 

 
 
by the Gumbel method is the largest, and the wind speed of 

the 100-year return period is 24.2 m/s. However, Fig. 5 also 

shows that using the generalized extreme value distribution 

may underestimate the return wind speed. In fact, the 

annual extreme wind speed does not satisfy the generalized 

extreme value I distribution in this terrain. According to the 

loglikelihood test, the optimal fit distribution of the monthly 

and annual maximum wind speeds is the log-logistic 

distribution. In Figs. 6(a) and 6(b), the histogram plots of 

the monthly and annual maximum wind speeds are shown 

together with the fitted probability density functions. 

Because the annual maximum wind speed sample is small, 

it is considered that the monthly maximum wind speed can 

be used to estimate the the extreme wind speed in the 

recurrence period (Grigoriu 1984). Therefore, the recurring 

wind speed under each distribution type is shown in Fig. 7. 
 

 

 

Fig. 4 Extreme wind speed 

  

(a) Probability distribution of the annual maximum wind 

speed 

(b) Probability distribution of the monthly maximum wind 

speed 

Fig. 6 Probability distributions of the maximum wind speed 
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Fig. 7 shows that the log-logistic distribution can be used to 

estimate the wind speed during the return period. The wind 

speed of the 100- year return period is 26.5 m/s. The wind 

data of the PDS are analyzed to study the wind profile 

characteristics. The maximum observation height of the 

sodar is 200 m in this study. Fig. 8 shows several typical 

wind profiles in the strong wind environment. The power 

function was used as the objective function to fit the wind 

speed profile satisfying the power law, and the wind speed 

profile that did not satisfy the power law was fitted with a 

spline curve. 

Wind profiles I and III satisfy the exponential law. The 

wind yaw angles of wind profiles I and II do not vary 

significantly along the height. Wind profile I is the 

conventional wind profile. Wind profile IV does not satisfy 

the exponential law, and the wind yaw angle varies 

significantly along the height. 

To date, few studies have been conducted on the 

development of the wind field probability descriptions 

(Fenerci and Øiseth 2018). In this study, a probabilistic 

 

 

description of the measured wind profile was carried out. 

The samples with average values of wind speeds of all 

heights greater than 10 m/s were selected. There were 1161 

strong wind profile samples. The log-likelihood criterion 

was used to test the measured wind data. The result 

indicated that the log-logistic distribution can be optimally 

fitted. The wind speed and wind direction at the peak of the 

probability density of each height are connected to form a 

probabilistic wind profile. The probability wind profile 

named wind profile V is shown in Fig. 9. It can be clearly 

observed that the wind direction and wind speed are twisted. 

The wind speed starts to decelerate at a height of 120 m, 

and the wind direction abruptly changes at a height of 40 m-

70 m. 

 

4.2 Turbulence characteristics 
 

The turbulence spectrum indicates the turbulent energy 

distribution over the frequency. To date, most wind spectra 

rely on the assumption of a homogenous terrain, and few 

  

(a) Wind profile I (b) Wind profile II 

  

(c) Wind profile III (d) Wind profile IV 

Fig. 8 Measured wind profiles 
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Fig. 10 Probability density of turbulence length scales 
 

 

studies have fitted the wind spectra based on the 

measureddata at a trumpet-shaped mountain pass. The 

measured strong wind data were fitted by the Kaimal-type 

expression (Fenerci and Øiseth 2017) 

2 /3
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where Ai denotes the coefficients to be determined by the 

nonlinear least-squares fitting; u and v are the turbulence 

components; n denotes the frequency in Hz; and z is the 

height above the ground. Li denotes the turbulence length 

scale components in the direction of the main flow. If the 

turbulence is a stationary stochastic process and Taylor’s 

hypothesis of frozen turbulence is assumed valid, then the 

turbulence length scales can be estimated using the 

autocorrelation function. This function can be written as Eq. 

(35) 

02
,

b

i i

i

U
L = R d i u v 


( ) =

 

(35) 

where R(τ) is the turbulence cross-covariance function in 

time and 20.05b=   (Flay and Stevenson 1988). The 

values of the turbulent integral scale were tested by the 

loglikelihood criterion. It was concluded that the 

generalized extremum distribution can be optimally fitted. 

The measured turbulent integral scales and the fitted 

probability density functions are shown in Fig. 10. 

The measured turbulence was divided into eight sections 

with a 75% overlap, and the Welch method was used to 

estimate the power spectral density. The average spectrum 
 

 
 

   

(a) Probability distribution of the wind speed (b) Probability distribution of the wind direction 

Fig. 9 Wind profile Ⅴ 

  
(a) Longitudinal wind spectra (b) Lateral wind spectra 

Fig. 11 Measured wind spectra 
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Fig. 12 Normalized cross-spectra 

 

 

of all samples was obtained. All sample fitting parameters 

were averaged to obtain the fitted spectrum. The stopping 

criterion of the fitting was the objective function change of 

less than 1e-7 during a step. The measured turbulence 

spectrum was compared with the Von Karman spectrum as 

shown in Fig. 11. 

The normalized cross-spectrum model suggested by A.G 

Davenport was used here. The anemometer placed on the 

windward side of the mast may be less affected by the mast. 

This direction is at an angle of 300°-360°, which is also the 

direction of strong winds. Therefore, the windward side 

observation data were selected for normalized cross-

spectrum fitting. The decay coefficients were fitted by the 

 
 

  

(a) Pylon segmentation diagram (b) Calculation case 

 

 

(c) Computational domain 

 

 

 

(d) Global mesh and local mesh of S1 (e) Static aerodynamic coefficients of S1 

Fig. 13 CFD calculation of the static coefficient 
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(a) Pylon finite 

element model 
(b) Mode shapes and frequencies 

 

Fig. 14 Dynamic characteristics of the bridge pylon 

 

 

nonlinear least squares. The results are presented in Fig. 12. 
 

 

5. Buffeting analysis of the bridge pylon 
 

5.1 Bridge pylon parameters 
 

Since the bridge pylon has a variable section, it was 

divided into six segments, as shown in Fig. 13(a). The 

lowest horizontal beam is named segment 2 and is 

considered in the buffeting response calculation. Because 

the height of the beam section is small, other horizontal 

beams are not considered in the buffeting response 

calculation. However, these horizontal beams are 

considered in the modal analysis of the pylon. The static 

aerodynamic coefficients in the middle of the segment were 

calculated by the computational fluid dynamics (CFD). The 
 

 

turbulence model was the k-ω shear stress transport (SST) 

model in this study. The equation was solved using the 

SIMPLEC algorithm. For the spatial discretization, the 

second-order upwind scheme was chosen. The value of y+ 

was one. The first layer of the grid height was 3.8e-5-4.5e-5 

m. The inlet was the velocity inlet, and the inlet speed was 

10 m/s. The outlet was the pressure outlet. The two 

sidewalls were the symmetry boundaries (Rocchi et al. 

2014, Han et al. 2016, Li et al. 2018). According to the 

grid-independent verification, the number of grids was 

approximately 100,000, which can meet the calculation 

accuracy requirements. The calculation case is shown in 

Fig. 13(b) The computational domain is shown in Fig. 13(c) 

and the mesh grid under the 15° yaw angle of the first 

segment is shown in Fig. 13(d) The static aerodynamic 

coefficients of the first segment are shown in Fig. 13(e). 

The modal analysis of the bridge pylon was performed 

using ANSYS software. The pylon was modeled by the 

Beam4 element. The finite element model of the pylon is 

shown in Fig. 14(a). The typical modal shape and 

frequencies are shown in Fig. 14(b). 

 

5.2 Buffeting results 
 

5.2.1 Buffeting response of different wind 
characteristics 

The basic wind speed was set to 26.5 m/s in the 

buffeting response calculation. The strong wind records 

were mainly approximately 330°. The bridge girder axis 

was at angle of 280°. Therefore, the yaw angle to the x-axis 

was 50°. For simplicity, the wind speed profile I was 

selected for the buffeting response calculation. The 

structural damping ratio was conservatively taken as 0.005. 

The turbulence integral scale at the peak of the probability 

density is adopted. The Von Karman spectrum and Simiu 

decay coefficients were used for the design wind 

characteristics. The results of the buffeting response under 

different wind characteristics are shown in Fig. 15. Fig. 15 
 

 

 

   
(a) (b) (c) 

Fig. 15 Influence of wind characteristics on the buffeting response 
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shows that the buffeting response under the design wind 

characteristics is larger than the buffeting response under 

the measured wind characteristics. This result mainly 

occurred because the energy of the Von Karman spectrum is 

larger than that of the measured spectrum and because the 

Simiu decay coefficients overestimate the correlation of the 

fluctuating wind. It is worth noting that the frontal and 

torsional buffeting response values are not maximum at a 

yaw angle of 0°. Therefore, the wind yaw effect should be 

considered in the buffeting response calculation of a pylon 

under the conventional wind profile. 

 

5.2.2 Buffeting response of different wind directions 
To study the influence of the wind yaw angle on the 

buffeting response of a pylon under the conventional wind 

 

 

 

 

profile, the buffeting response of the pylon under different 

wind yaw angles was calculated. Wind speed profile I was 

selected, and the measured wind characteristics were 

selected. The basic wind speed was 26.5 m/s. The results of 

the buffeting response under the different wind yaw angles 

are shown in Fig. 16. The results show that the frontal and 

torsional buffeting responses are largest at the 30° wind yaw 

angle. The lateral maximum buffeting response of the pylon 

occurs at the 90° and 60° wind yaw angles. 

 

5.2.3 Buffeting response of different mean speeds 
According to the generalized extreme value I 

distribution, the wind speed in the return period estimated 

by different methods is different. Meanwhile, the measured 

maximum wind speed does not satisfy the generalized 

   

(a) (b) (c) 

Fig. 16 Influence of different wind directions on the buffeting response 

   
(a) (b) (c) 

Fig. 17 Influence of mean speeds on the buffeting response 
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extreme value I distribution, and the return period wind 

speed of the log-logistic distribution is different from that of 

the generalized extreme value I distribution. This section 

discusses the effect of the different basic wind speeds on the 

buffeting response of the bridge tower. The initial 

conditions for the buffeting response calculation are wind 

speed profile I and the measured wind characteristics. The 

calculation results in Fig. 17 show that the basic wind speed 

can significantly affect the pylon buffeting response. 

 

5.2.4 Buffeting response of different wind profiles 
Because the measured wind speeds of the five wind 

profiles were different, there was no uniform standard for 

comparing the effects on the buffeting response. To unify 

 

 

 

 

the wind speed, the maximum wind speed within the height 

of the pylon under each wind profile was set to 40 m/s. 

According to the fitting function of five wind profiles, the 

wind speeds at other heights can be deduced through the 

maximum wind speed point. The five new wind profiles are 

named for the calculated wind profile, and this section 

focuses on their buffeting response. In addition, the bridge 

axis was at 280°. Therefore, the measured wind direction of 

the wind profile was necessary to subtract the 280°. The 

wind profiles after unifying the maximum wind speed are 

shown in Fig. 18. Since the radar does not measure the wind 

speed and direction at heights of 10 m and 20 m, it was 

supplemented by the 30 m radar data. This had little effect 

on the buffeting response. There were two reasons. First, 

the wind speed is small at heights of 10 m and 20 m. 

  
(a) (b) 

Fig. 18 The calculated I-V wind profiles 

   
(a) (b) (c) 

Fig. 19 Influence of the measured wind profiles on the buffeting response 
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Second, the buffeting force at the bottom of the pylon has 

little effect on the buffeting response. The results of the 

pylon buffeting response are shown in Fig. 19. 

Fig. 19 shows that the maximum frontal and torsional 

buffeting responses occur in wind profile IV, and that the 

maximum lateral buffeting responses occur in the wind 

profile V. The buffeting responses of wind profiles I and II 

are smaller. The main reason is that the mean wind speeds 

are smaller than those of the wind profiles, and the wind 

direction remains constant along the height. However, a 

high wind speed does not necessarily have the largest 

buffeting response, such as wind profile Ш. Therefore, the 

largest buffeting response under the wind profiles IV and V 

may be mainly due to the severely twisted wind direction 

profile. 

 
 

6. Conclusions 
 

The strong wind characteristics and buffeting responses of 

a free-standing bridge pylon located in a trumpet-shaped 

mountain pass were studied. The main conclusions are 

summarized as follows: 

 

● The strong wind direction at a height of 60 m is 

concentrated at 330°, which is parallel to the river 

valley direction. The extreme wind speed does not 

satisfy the generalized extreme value I distribution in 

this terrain, and the generalized extreme value I 

distribution will underestimate the extreme wind speed. 

The basic wind speed during the 100-year return period 

is 26.5 m/s by the log-logistic distribution. 

● The measured wind profile shows that the wind profiles 

can be divided into four categories, and the 

probabilistic wind profile (profile V) indicates that the 

wind profile does not satisfy the power law. The wind 

speed profile and wind direction profile are severely 

twisted. 

● The value of the Von Karman spectra in both the 

longitudinal and lateral directions are greater than the 

measured wind spectra value. The decay coefficients 

suggested by Simiu will overestimate the turbulence 

correlation. 

● The buffeting response of a pylon is affected by the 

turbulence wind characteristics, mean wind speeds, 

wind yaw angles and wind profiles. Under the general 

wind profile I, the peak buffeting response of the pylon 

is not in the frontal and lateral wind yaw directions of 

the bridge tower. The estimation of the buffeting 

response of a pylon during construction requires 

consideration of the twisted wind profile effects. 
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