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Abstract

Recently there are many long span cable supported bridges like Cable Stayed Bridge and Suspension Bridge already
constructed or planned. Reconsidering of proper design wind load of long span bridge is required since the meteorological
value based on the data only from 1960s to 1995 has been used when we estimate the wind load for designing long span
bridges. In this paper, the research area was confined to western and southern coasts where many long span bridges
have constructed. The method of moment and the least—squares method were used to estimate the expected wind speeds
of 100 year's return period for girder bridges and for 200 year's return period for long span bridges based on the

Gumbel's distribution.

As the return—period wind speed on the land face was revised because of recent high speed
velocity, the revised return—period wind speed is increased by 17%.

Compatibility of return—period wind speed was also

evaluated using RMS (Root Mean Square) error method. Aa a result of this paper, the least—squares method is more
compatible than the method of moment in the case of western and southern coasts in Korea
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Table 1 Height and surface roughness of observatory in the west
and southern coasts

Observat | Surface Year of change
(elevation of Observatory/ Height of
—ory |Roughness
anemometer) (m)
Seost m 71(19.7/12.5) 81(19.7/11.8) 98(25.9/14.0)
eosan 00(25.2/20.2)
Incheon I 71(68.9/14.0) 85(68.9/11.0) 00(68.9/14.0)
cheo 05(54.6/11)
G 71(26.3/14.5) 00(25.6/18.0) 03(26.9/15.3)
Hnsan 04(26.9/18.0)
Yeosu il 71(67.0/10.5)  98(66.1/20.8)
Tong 71322149 81(32.2/115) 98(30.8/15.2)
—yeong
Jei 71(22.0/10.5) 85(22.0/11.5) 87(22.0/12.3)
u 98(20.0/14.4)  04(19.9/12.3)
Mokpo il 71(53.4/15.8)  98(37.9/15.5)
Ulsan i 71(31.5/10.8)  98(34.7/16.4) 00(34.6/12.2)
Busan VI 71(69.2/17.8)
Seog I 71(51.9/8.9) 81(51.9/9.2) 85(51.9/10.0)
—wipo 08(50.4/10.0)
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Table 2 The «, Z,, 7, by changing the surface roughness
(The Highway Bridge Design Criterion)

Classification
of surface
roughness

Surface Condition a | Zg | 2 | 4

I * Sea, Coast 0.12 | 500 | 10 [0.01

*« Open area, Farmland,
Rural Area

il * Scattered trees and low |0.16 | 600 | 10 |0.05
—rise buildings in the
area

* Dense trees and low
—rise buildings in the
area

m * Scattered high or middle |0.22| 700 | 15 | 0.3
—rise buildings in the
area

¢ Gradual hills

* Dense high or middle
—rise buildings in the
area

* Rugged hills

0.29] 700 | 30 | 1.0
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Table 3 Wind speeds for return period of annual—maximum wind speed and the wind speed correction on the sea

o The statistics of the last 40 years(1970~2009)
Place | Estimation : — RMS .
e Method N v o a b B(%) ‘General Lpng span Vi (0.005m) Long span Bridge in
Bridge (V,4) Bridge (V) 20 the sea(V,.,)
Moment 4 043 | 1696 | 3.3 2757 29.18 35.98 42.33
Method
Seosan Loast S 18.29 2.96
ast Square | g 04 | 16.93 15 28.52 30.28 37.34 43.92
Method
Moment 1 4 032 | 2038 | 21 28.90 30.71 37.86 44.22
Method
Incheon Loast S 2218 | 3.99
ast Sauare |- gq 029 | 2031 | 15 30.11 32.10 39.68 46.22
Method
Moment | 49 03 | 1996 | 36 35.38 3771 4650 54.7
Method
Gunsan Least S 21.89 4.3
cast Square | - qq 0.27 | 19.9 15 36.71 39.25 48.39 56.93
Method
%ﬁﬁ 39 023 | 24 2.7 37.33 4045 49.87 58.25
Yeosu Least S 26.54 | 5.65
cast square | gq 021 | 2391 | 15 40.72 4379 53.99 63.05
Method
Moment | 49 025| 2193 | 3 35.92 38.38 47.32 55.67
Tong Method o ¢
—voore [Tt 24.21 | 507
veong |Least square| - qq 023 | 21.86 | 15 37.409 40.11 49.46 58.19
Method
Moment 4 029 | 17.38 | 09 33.16 35.55 43.83 51.57
. Method .
Jeju Loast Sauz 19.36 4.4
ast auare| - qq 0.29 | 1747 | 05 335 35.93 44.30 52.12
Method
ﬁ‘;ﬁi‘g 39 03 | 2248 | 42 35.85 38.04 46.90 54.78
Mokpo Toast S 24.38 | 4.23
ast auare| - qq 028 | 224 L5 37.15 39.53 48.74 56.92
Method
Moment | 49 036 | 1464 | 27 27.39 29.32 36.15 42.53
Method
Ulsan [m——=c 16.24 | 355
ast oquare| - qq 0.33 | 15.59 4.1 29.6 31.71 39.10 46.0
Method
] Moment | - 9 031 155 | 32 29.6 31.99 30.44 46.4
Seog Method 16.9 41
~wipo | Least Square| 0 028 | 1499 | 14 29.77 336 41.43 48.74
Method
%ﬁﬁ 39 029 | 2435 | 34 35.88 38.01 16.87 54.73
Busan Least S 26.32 | 4.38
Cast Square| - 4q 0.27 | 243 15 37.11 39.44 48.63 56.79
Method
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Table 4 Comparison between The Highway Bridge Design Criterion
and wind speeds of 100 year's return period

Bridee Desi General Bridge
Place ridse Lesigh Estimation A
Criteria
rame (2005) Method Vio percentage
change (%)
Moment . o1 o
Method 27.57 21.23
Seosan 35 Tonst S
east Square - -
Method 28.52 18.51
Moment
Method 72 0.80
Incheon 35 3 S
east Square _
Method 36.17 3.34
Moment -
Method 35.38 11.55
Gunsan 40 Loas S
east Square .
Method 36.71 8.22
Moment _ -
Method 44.26 10.65
Yeosu 40 3 S
east dquare _
Method 46.19 15.48
Moment 40,12 -0.30
Tong 10 Method
—yeong Least Square _
Method 41.79 4.48
Moment
‘ Method 33.16 26.31
Jeju 45 Toat S
east Square - -
Method 33.5 25.56
Moment
Method 37.65 16.33
Mokpo 45 3 S
east Square )
Method 38.96 13.42
Moment .
Method 27.39 39.13
Ulsan 45 0 S
east Square
Method 29.6 34.22
Moment -
Seog . Method 29.77 51.15
~Wipo Least Square
Method 31.16 44
Moment
Method 40.08 0.20
Busan 40 . S
east Square _
Method 41.52 3.80
%
u
V(z)= ?ln(z/zo) (15)
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