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Aerodynamic Forces Acting on Yi Sun-sin Bridge Girder According
to Reynolds Numbers

ABSTRACT : The objective of present study is to investigate the sensitivity of aerostatic force coefficients of twin box girder of
Yi Sun-sin Bridge according to the Reynolds numbers. This paper presents the 1:30 scale sectional model tests conducted at high
speed wind tunnel in Korea Air Force Academy. Comparison with results at low Reynolds number obtained in KOCED Wind
Tunnel Center in Chonbuk National University is also provide. The Reynolds number dependency of aerodynamic force
coefficients were observed at present streamlined twin box girder. The drag coefficient revealed significant decrease of nearby
23% at supercritical region. The boundary layer trip strip was found to reduce the Reynolds number dependency of aerodynamic
forces by fixing the location of flow transition.
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Fig. 1. Effect of the Reynolds number on drag coefficients
(Scruton and Rogers, 1971; Simiu and Scanlan 1996)
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Table 1. Wind tunnels and bridge models
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Wind tunnel Model
Name - - - Reynolds number
Width(m) Height(m) Speed(m/s) Width(m) Length(m) Scale
KOCED 1 1.5 0.5~20 0.9 1:70 0.15x10°
KAFA 3.5 2.45 5~90 0.8 1:30 0.30x10° ~ 2.07x10°
Table 2. External balance Table 3. Test cases
Type External pyramidal balance No Stage Installation Wind speed| Angle of
Accuracy +0.006 % FS Safety rail|Trip strip|  (m/s) |attack (deg)
Angle of attack range -25 ~ 450 deg Case 1|Construction x x 10~ 45 +3 ~-3
Yawing angel range +30 deg Case 2| Completion O x 10~70 +5 ~ -5
Case 3|Completion O O 10~45 +5 ~ -5
Lift () Pitching
Wind moment (+)

Fig. 5. External pyramidal balance
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Fig. 6. Aerostatic forces acting on bridge
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Table 4. Test results (Case2)

Re Cp CL Cwm
1.50 x 10° 0.0830 -0.0960 0.0370
3.03 x 10° 0.0796 -0.1542 0.0602
450 x 10° 0.0772 -0.1690 0.0635
6.05 x 10° 0.0681 -0.2922 0.0719
9.07 x 10° 0.0634 -0.3161 0.0672
121 % 10° 0.0646 -0.3266 0.0703
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2.07 x 10° 0.0633 -0.3468 0.0730
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