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Abstract

In this paper, the maximum scour depths at piers located in the Bo Cheong Stream, which
is a tributary in the Geum River System, were calculated and compared using 24 local pier scour
equations. The equations were classified as six groups by non-dimensional types of equations. The
geometric data in the stream bed and pier data at San Seong, Yi Pyung and San Gye, which
are IHP data collection stations, were utilized for applying the scour equations. The geometric
data in the stream bed were obtained by analyzing the bed material sampled in three stations
which are in the left side, middle and right side for stream direction. The maximum flow velocities
at maximum flow depths which were measured from 1982 to 1991, were used as the hydraulic
flow data. The pier data for predicting pier scour depths were measured in the fields. The maximum
pier scour depths calculated using the equations were compared with the field scour depths measu-
red in the streams or rivers in the world. Arunachalam, Shen-Karaki III, Jain-Fischer equations
are selected as the proper local scour equations for predicting the maximum local scour depths
at piers in the Bo Cheong Stream. Inglis-Lacey and Shen-Karaki Il equations are applicable in
case of rapid flows conditions in which Froude number is over 0.3. Froehlich, Laursen 1, Laursen
II, Neill, Melville equations are applicable in the slow flow conditions in which Froude number
is less than 0.3. Blench equation or Inglis-Poona equation varies rapidly by changing Froude num-
bers. Therefore the equations should not be used without careful considerations in selecting the
applicable ranges. The maximum local scour depths calculated using Sarma-Krishnamurthy, Ahmad,
Coleman, Varzeliotis, Larras, Bata, Chitale, Venkatadri, Basik-Basamily-Ergun, US.G.S., Shen 1 equa-
tions are usually less than the scour depths measured in the fields.
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Table 1. The maximum flow depth and Froude number of each year at San Seong station

Year Date Max. Depth{m) | Veloc. (m/sec) Fr. Number Remarks
1982 9. 29 1.10 048 0.146
1983 7. 20 2.09 1.11 0.245
1984 7. 12 2.00 0.96 0.216
1985 7. 80 2.10 0.84 0.185
1986 6.4 25 1.80 0.81 0.193
1987 7. 16 1.87 0.82 0.192
1988 7. 14 2.28 127 0.269
1989 7. 20 2.20 1.33 0.286
1990 7. 14 1.59 1.24 0.314
1991 7. 23 1.30 0.66 0.185
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Table 2. The maximum flow depth and Froude number of each year at Yi Pyung station

Year Date Max. Depth(m) | Veloc. (m/sec) Fr. Number Remarks
1982 8. 21 1.14 0.66 0.197
1983 7. 20 1.24 0.67 0.192
1984 7. 12 0.72 0.73 0.276
1985 7. 8 112 0.62 0.187
1986 7. 16 0.96 1.12 0.365
1987 7. 16 1.02 0.80 0.253
1988 7. 14 1.84 1.61 0.379
1989 7. 26 1.93 1.64 0.377
1990 7. 14 1.50 1.02 0.266
1991 7. 16 1.86 1.40 0.328

Table 3. The maximum flow depth and Froude number of each year at San Gye station

Year Date Max. Depth(m) | Veloc. (m/sec) Fr. Number Remarks

1982 8. 28 1.54 1.51 0.389

1983 7. 20 2.50 148 0.299

1984 7. 13 1.94 1.70 0.389

1985 7. 80 2.56 1.80 0.359

1986 6. 25 1.26 0.65 0.185

1987 7. 16 2.15 0.91 0.198

1988 7. 14 2.70 1.98 0.385

1989 7. 26 3.00 2.25 0415

1990 7. 14 1.99 0.97 0.220

1991 7. 23 0.30 0.85 0.238
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Table 4. Equations of local pier scour (1)

Group Eq. Proposer Proposal Equations
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Table 5. Equations of local pier scour (2)

Group Eq. Proposer Proposal Equations
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Fig. 8. Comparition of Maximum Scour Depths
Calculated using Group 3 at San Gye Sta-
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Fig. 9. Comparition of Maximum Scour Depths
Calculated using Group 4 at San Gye Sta-
tion
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Calculated using Group 6 at San Gye Sta-
tion
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