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Estimation of Basic Wind Speed at Bridge Construction Site Based
on Short-term Measurements

ABSTRACT

In this paper, a study on the prediction method of basic wind speed at the construction site of long-span bridge using short-term
measurements was conducted. To determine the basic wind speed in the wind resistant design for the long-span bridge away from the
weather station, statistical analysis of long-term data at site is required. Wind observation mast was installed at site, and short-term
measurements were gathered and the correlation analysis between the site and the station was done using regression analysis and
MCP(Measure-Correlate-Predict). The long-term wind data of the site was obtained from correlation formula after topographical
revision of long-term data of the station. And basic wind speed could be estimated by extreme probability distribution analysis. The
research results show that the wind speed by regression analysis is predicted lower than by MCP and after this study a series of
correlation analyses at several sites will show clearly the difference two methods. And also a quality control of long-term wind data is
very important in estimation of wind speed.
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Fig. 1. Comparisons of Mokpo bridge’s observation mast and Mokpo meteorological station
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Fig. 2. Time series of wind observations at the construction site of Mokpo bridge
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Table 1. Determination procedure of wind velocity using field observations

Main Procedure Contents Output
. . . . observing wind speed, wind direction and attack . .
installation of observation mast at site angle wind data at site
main wind direction, mean wind speed,
short term observation data analyzing wind characteristics at site attack angle, surface roughness,
turbulence intensity, turbulence spectrum
. analyzing observational condition . . .
long term data of weather station . . correction of wind data of weather station
(location, slope, height, roughness)
correlation analysis regression analysis reduction factor,
i i i .
4 & 4 long term data of site
.. . estimating parameter. L .
statistical analysis 118 paratmeter, basic wind speed at site
testing validity
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Fig. 3. Wind directionality at bridge site

Table 2. Dynamic characteristics of wind data(over 10m/s) at bridge site

Mean wind speed (m/s) Turbulence intensity (%) Integral scales of turbulence (m)
Observation date Wind direction U - 3 I L 3
08.11.29 SEE 17.01 -0.23 9.08 6.26 128.10 38.88
08.12.25 SSE 13.51 0.092 17.96 8.07 259.73 30.15
09.01.23 SE 15.51 -0.80 10.69 7.22 101.77 25.33
09.02.20 SSE 16.12 0.068 12.45 6.43 550.77 54.52
09.03.13 SSE 13.84 0.022 16.30 8.37 429.84 25.78
09.04.25 SE 14.63 -0.023 12.65 6.03 611.03 62.47
09.07.12 SW 18.52 -0.22 14.59 9.38 81.14 16.03
09.09.12 SSE 11.77 0.20 11.77 6.64 114.88 28.56
09.10.19 SE 11.25 0.065 12.36 6.26 177.58 58.09
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SE7Pe] ARE olgdte] Hadiul dAe] VEFES 1929.11~1964.03 | dacu-dong mokpo 1 5.8
FHBP $leirlE BV BAde] Hastt wix] 7Pddle] St 1964.04~1997.12 | daeu-dong mokpo I 15.8
A @Al FEAF ekl ler 2 HR|HTh 7k 1998.01 ~present | yonsan-dong mokpo m 15.5
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Table 4. Hill correction coefficients for each weather station location

present weather old weather old weather
station station station
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group 3 group 2 group 1
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H 193 18 18
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Table 5. Return period and exceedance probability of basic wind

speed
non-
service | exceedance return period basic wind eriod of data
year probability P speed(m/s) P
(%)
100 60 200 453
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50 60 100 41.8
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Table 6. Estimation of basic wind speed at bridge construction site

division service year non-exceedance probability return period basic wind speed (P13) period of data
_ , , 100 60% 200 47.8 (m/s)
linear regression analysis
50 60% 100 44.1 (m/s)
1907~2009
100 60% 200 58.4 (m/s)
MCP
50 60% 100 53.9 (m/s)
_ , . 100 60% 200 27.8 (m/s)
linear regression analysis
50 60% 100 26.3 (m/s)
1964~2009
100 60% 200 33.7 (m/s)
MCP
50 60% 100 31.9 (m/s)
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Linear regression analysis result using corrected data

Linear regression analysis result using raw data

y= 1.0301x + 0.8431
R=0.868
R?=0.754
Sx=1.675
Sy=1.989
Syx=0.986

y= 1.1048x + 1.0913
R=0.868
R*=0.754
Sx=2.022
Sy=2.572
Syx=1.276

MCP analysis result using corrected data

MCP analysis result using raw data

y=1.1874x +0.771
R=0.858
R?=0.737
Sx=1.675
Sy=1.989
Syx=1.020

y= 1.2724x +0.6176
R=0.858
R?=0.737
Sx=2.022
Sy=2.572
Syx=1.320

where, x : wind data at reference site
y : wind data at target site
R : correlation coefficeint
R’ : reduction factor
Sx : standard deviation of wind data at reference site
Sy : standard deviation of wind data at target site
Syx : conditional standard deviation
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