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Applicability Evaluation on the Analytical Formulas of the
Scour Depth Estimation in the Bight River
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Abstract  This research calculated the scour depth of bridge according to inflow and outflow changes of
stream's flood discharge and curves by applying scour depth formula for piers and abutments, and by comparing
and examining them, evaluated the applicability of scour depth formulas. Overall, if the angles of flood
discharge and inflow and outflow increase, the deviation rate of scour depth in bight increased. Especially the
deviation rate was 58% at the inflow and outflow angle of 105° that the bridge plan for this geography need
careful examination. Next, as a result of calculating the deviation rate of scour depth at the bight by scour
depth formulas, in case of pier, Andru formula showed 58% deviation rate, Laursen formula showed 26%
deviation rate, and CSU. formula showed 17% deviation rate. In the case of abutment, Froehlich formula shows
44% deviation rate that when applying above scour depth formulas, scour depth calculation considering
repairable characteristics of bight is necessary. Finally, about inflow and outflow angles of 45°~135° that
showed big deviation rate of scour depth, this research performed regression analysis of deviation rates of scour
depth due to flood discharge to suggest the regression formula.
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[Fig. 1] Inflow and outflow angle of stream
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[Fig. 2] Cross section of stream
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[Table 1] Result of one-dimension numerical analysis

(I(JZ!;\)/?S) \267:7110/0:)}’ \i\:\l’t:lr ?g)tglr yiagte}f Nuﬁber
(m) (m) (m)
100 3.52 1.93 1.33 22.66 0.97
200 4.33 2.69 2.09 24.18 0.96
300 4.38 3.31 2.71 25.42 0.95
400 5.30 3.85 3.25 26.50 0.94
500 5.64 4.33 3.73 27.46 0.93
600 5.94 4.78 4.18 28.36 0.93
700 6.19 5.19 4.59 29.18 0.92
800 6.41 5.59 4.99 29.98 0.92
900 6.61 597 5.37 30.74 0.91
1000 6.80 6.32 5.72 31.44 0.91
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[Table 2] Water surface slope regression for inflow and
outflow angle

Angle Regression equation
15° Y'=0.1548 X X?—0.1586 X X+ 0.2267
45° Y'=0.2xX"+0.0667
90° ¥Y'=0.1952 X X?+0.0286 < X+0.0733

105° ¥Y'=0.1786 X X2 +0.2319 X X+ 0.8667

135° ¥Y'=0.1381 X X?+0.2181 X X—0.06

%) Estimation of the Water Surface Slope by the River Bend
Curvature and Flood Discharge(2007. 6), Journal of the
Korean Society of Hazard Mitigation
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[Table 3] Water depth deviation of bight outside for
inflow and outflow angle(m)

Flood Angle 5o | use | o00 | 1050 | 135°
100 003 | 003 | 003 | 014 | 003
200 006 | 010 | 011 | 025 | 0.1
300 015 | 024 | 024 | 040 | 023
400 027 | 043 | 044 | 062 | 040
500 045 | 070 | 070 | 089 | 0.62
600 069 | 103 | 103 | 123 | 088
700 098 | 144 | 144 | 164 | 120
800 133 | 193 | 192 | 212 | 158
900 174 | 250 | 248 | 268 | 201
1000 222 | 315 | 313 | 331 | 250
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[Fig. 3] Formulas estimation of Pier scour depth
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[Fig. 5] Formulas estimation of abutment scour depth
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[Table 4] Regression analysis of pier scour depth deviation rate by the flood discharge

Division Anele | 450 90° 105° 135°
R-squared 0.998 0.996 0.913 0.998
CSU. eq. Regression a 1.347 1.300 0.724 1.197
coefficient b, 0.001 0.002 0.098 0.003
R-squared 0.998 0.997 0.946 0.999
Laursen eq. Regression a, 1.546 1.500 0.922 1.394
coefficient b, 0.0002 0.0002 0.014 0.0005
R-squared 0.998 0.997 0913 0.998
Neill eq. Regression a 1.341 1.298 0.719 1.195
coefficient b, 0.0013 0.0018 0.0855 0.0029
R-squared 0.994 0.994 0.915 0.990
Laursen eq. Regression 4 1.528 1.526 0.747 1.425
coefficient b, 0.0007 0.0007 0.1234 0.0011
R-squared 0.996 0.994 0.907 0.997
Andru eq. Regression a 1.409 1.361 0.776 1.248
coefficient b, 0.0031 0.0042 0.2203 0.007
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[Table 5] Regression analysis of pier scour depth deviation rate by the flood discharge

Angle
Division 45° 90° 105° 135°
R-squared 0.997 0.995 0.916 0.997
Froehlich Regression a 1.434 1.388 0.806 1276
o coefficient b, 0.0020 0.0026 0.1367 0.0047
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