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Safe distance for upstream sand mining from river- crossing structures
SI Peng fei, NIU Xiao jing, YU Xr ping
(State Key Laboratory of H ydroscience and Engineering, Dep artment of H ydraulic Engineering,
T singhua University, Beijing 100084, China)
Abstract: Sand mining in a river is a huge threat to the safety of nearby river crossing structures. To determine how far a sand
mining project would threaten the nearby river crossing structures, we firstly review ed the standards about sand mining. Based
on theoretical research and physical experiments on sand pit migration and its impact on riverbed, this paper proposed an empirt
cal formula to determine the safe distance for upstream sand mining from river crossing structures. Based on hydraulic parame
ters, characteristics of sediment, and the size and geometry of the pit, the proposed formula can calculate the migration of sand
pit, and then determine the safe distance. T his formula was verified using the observation data in an actual river and the results
were acceptable. Finally, the formula was applied to determine the safe distance for the inverted siphon project in Anyang River
as a case study, and to provide a reasonable guide for sand mining activities along the river.
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Tab.1 Domestic and international standards for sand mining
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Tab.2 Parameter settings for numerical simulation of flow field around sand pit

W Q/(mde sl JKKMm WHEU/(me+ sl WBHEEFr WWREH/m OYKE L/m WY W/ m
(a) 0.4 0.5 0.5 0.23 0.3 4 FJE 0.6, NEO0.4
(b) 2.0 0.5 2.4 .08 0.3 4 LK 0.6, FIK 0.4
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Fig.1 Flow pattern in a sand pit
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Fig.2 Schematic diagram of pit migration and safe mining distance
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Tab.3 Ranges of applicability of experimental parameters
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Tab.4 Calculation results and observation

data of mining pit migration
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Tab.5 Parameter settings and calculation results of safe mining distance

Q/ (m+sY)  h/m Fr L/m H/m L/h/m H/h/m ws Jus | Ls/m
‘ 1680 6.0 0.398 30 2.5 5.00 0.42 1.08 388.7
° 1680 6.0 0.398 50 2.5 8.33 0.42 1.08 1091.3
» 1680 6.0 0.398 80 2.5 13.33 0.42 1.08 2821.4
% 1680 6.0 0.398 30 3 5.00 0.50 1.08 374.9
% 1680 6.0 0.398 30 2 5.00 0.33 1.08 404.8
% 1680 8.7 0.398 30 2.5 3.45 0.29 1.08 283.9
: 2390 7.1 0.402 30 2.5 4.20 0.35 1.18 439.4
A 3570 8.7 0.408 30 2.5 3.45 0.29 1.3 615.3
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