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Roughness Coefficient of Collector Well Lateral in a Model Riverbed Filtration

Woo-Chul Kim - Seung-Hyun Kim'

Department of Environmental Engineering, Yeungnam University

ABSTRACT : In order to analyze the experimental results obtained from the model riverbed filtration performed by Ahn et al'” a mathe-
matical model was developed to simulate the flow through the lateral. The discharge rates at each section of the lateral measured by Ahn
et al."” were compared with the model predictions, and they matched favorably. The Manning’s roughness coefficients of all the laterals
employed in the study of Ahn et al.'” were determined using the model. Results show that the roughness coefficient becomes larger with
the increase in the entrance velocity to the collector well, and that the coefficient ranges from 0.012 to 0.015 under the normal operational
conditions of the riverbed filtration. Results also show that the coefficient becomes smaller as the lateral diameter increases.
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Fig. 1. Coordinate system of a collector well lateral used in riverbed filtration.
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Table 1. Roughbness coefficients along with other operational
parameters of 1™-stage experiment of Ahn et al.”

Water level Lateral | Lateral [Entrance velocity
. Re number n
at the weli (ensec) length ( diameter | to collector well 0 (
(m) ' {my | (cm) {m/sec) : )

0.170 0.155 | 26 20 1.27
102

0.267 Q185 ) 26 pA\)

0358 ) 0155 ) 26 ] 20 | 07
K: bydraulic conductivity of the filter sand
n: Manning’s roughness coefficient

2,562-25,355 |0.0147
2,84620.503 {00141
2,666-15,103 10.0140
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Table 2. Roughness coefficients along with other operational
parameters of Z"d-stage experiment of Ahn et al.'"”

Water level Lateral Lateral—ﬁintrance velocity

at the well (cmisec) length | diameter | to collector well Ren(L-lgnber (r_))
(m) {m) | (cm) (m/sec)
0.358 0.155 | 26 2.0 0.74 2,666-15,103 10,0140
0.358 0.155 | 18 20 0.74 2,497-14,660 ) 0.0140
0.353 0.155 | 12 2.0 0.64 4,342-12,783 10,0145
0.350 0155 | 06 20 0.42 7,286-8,395 |0.0140
0.267 0.155 | 26 2.0 1.02 2,846-20,503 1 0.0141
0.267 0.155 | 18 2.0 0.99 5,322-19,618 0.0140
0.263 0.155 | 12 20 0.91 6,402-18,183 1 0.0145
0.256 0.155 | 06 20 0.65 10,517-12,867| 0.0140
0.170 0.155 | 26 20 127 2,562-25,355 10,0147
0.163 0155 | 1.8 20 122 4,679-24,469 |1 0.0146
0.162 0.155 | 12 20 1.13 7,309-22,402 10.0145
0.151 0.155 | 06 2.0 0.85 13,201-16,8750.0140
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Table 3. Roughness coefficients along with other operational
parameters of 3"-stage experiment of Ahn et al.'”

Water level Lateral | Lateral |Entrance velocity

at the well K length | diameter | to collector well Re number "
m | [ em | ey | O Y
0.361 0.155 | 1.8 3.0 0.40 10,944-11,883| 0.0110
0.358 0.155 | 18 2.0 0.74 2,497-14,660 | 0.0140
0.344 0.155 | 1.8 1.0 1.00 1,053-9,914 10.0120
0.270 0.155 | 18 3.0 0.61 16,521-18,2961 0.0120
0.267 0155 | 138 2.0 0.99 5,322-19,618 | 0.0140
0.248 0.155 | 18 1.0 1.26 1,303-12,509 1 0.0130
0.175 0.155 | 1.8 3.0 0.76 14,478-22,655) 0.0130
0.163 0.155 | 1.8 20 122 4,679-24,469 1 0.0146
0.150 | 0.155 | 1.8 1.0 1.60 506-15,926 (0.0147

Table 4. Roughness coefficients along with other operational
parameters of 4ﬂ‘—stage experiment of Ahn et al.”

Water level Lateral | Lateral [Entrance velocity n
at the well K length | diameter | to collector well Re number )
m | ) | o) | seo) O v
0358 0.155 18 20 0.74 2,497-14,660 | 0.0140
0.340 0044 | 1.8 2.0 0.17 2,374-3,301 |0.0090
0.267 0.155 1.8 20 0.99 5,322-19,618 [0.0140
0.245 0044 | 18 20 0.26 3,877-5,252 10.0080
0.163 0.155 1.8 2.0 122 4,679-24,469 |0.0146
0.148 0044 | 1.8 20 0.35 6,223-7,045 |0.0080
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Fig. 14. Roughness coefficient according to the entrance velo-
city to the collector well.
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