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Influence of Confluence Parameter Values on Flood Control Safety of Tailings Ponds
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Abstract: Tailings ponds are mostly located in mountainous areas with scarce hydrological data, and the rational formula method
is widely adopted for their design flood derivation, in which the determination of the confluence parameter m value directly
affects the engineering scale. safety and reliability, and economic benefits. However, in actual engineering design and safety
evaluation, the determination of the m value has often not received enough attention, leading to deviations in calculation results and
affecting the rationality and safety of the project. Confluence parameters not only depend on natural conditions such as the underlying
surface of the basin, but also have a dynamic coupling relationship and nonlinear feedback effect with elements such as peak discharge
and confluence duration. According to the Regulation for calculating design flood of water resources and hydropower projects and the
Hydrological Manual of Qinghai Province, the m value ranges were determined respectively, and the response laws of confluence
time. peak discharge. and average flow velocity to the variation of the m value were systematically investigated. The results shows that
the confluence parameter has a significant regulatory effect on peak flood discharge, and this response mechanism has not received
sufficient attention. Given that the catchment areas of tailings ponds are mostly small-scale watersheds, it is recommended to
scientifically determine the m value based on systematic analysis of topographic and geomorphological characteristics, vegetation
coverage characteristics, and field investigations, following the concept of “localized adaptation and multidimensional verification”, so as
to improve the scientificity and reliability for the design and construction of tailings ponds.
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Fig.1 Derni copper mine tailings pond
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Fig.2 No.l1 drainage well in the tailings pond
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Table 1 Watershed characteristic parameters
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Table 2 Recommended m values of the concentration

parameters for the rational formula method
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Table 3  Areal rainfall calculation for the area

upstream of the flood control dam

e B
5 0=1~10 0=10~30 0=30~90 0=90~400
1 1.00~1.30 1.30~1.60 1.60~1.80 1.80~2.20
Il 0.60~0.70 0.70~0.80 0.80~0.90 0.90~1.30
Il 0.30~0.40 0.40~0.50 0.50~0.60 0.60~0.90
v 0.20~0.30 0.30~0.35 0.35~0.40 0.40~0.80
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Table 4 Areal rainfall calculation for the tailings pond area

T/h He C N 70.2% H
1/6 21.98 — — 0.904 3 19.88
1 45.11 0.071 2 0.297 0 0.904 3 40.79
6 63.45 0.028 3 0.368 3 0.955 8 60.64
24 75.60 0.008 8 0.486 0 0.983 4 74.35
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Table 5 Flood calculation results
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Table 6 Flood routing calculation results for the tailings pond
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Table 7 Flood calculation results for the tailings pond area

m i I 3t s 8] P (ﬁﬁ -4 3 o
z/h Qun/(m?/s) o/(m/s)
0.700 1.004 31.76 0.63
0.800 0.842 37.11 0.75
0.900 0.718 43.91 0.87
1.000 0.623 50.75 1.01
1.100 0.549 57.59 1.15
1.143 0.521 63.68 1.21
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Table 8 Flood calculation results for the area

upstream of the flood control dam

_ I 3 B 1] ‘iﬁ-m%‘iﬁji 4 3
z/h Qun/(m?/s) 7/(m/s)
0.630 0.998 83.38 0.85
0.700 0.807 101.91 1.04
0.800 0.676 121.39 1.24
0.900 0.577 143.72 1.45
1.000 0.507 162.82 1.67
1.100 0.444 185.92 1.89
1.157 0.413 191.37 2.03
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Table 9 Sensitivity analysis of parameters

in the tailings pond area

Ao i /frﬁ E‘J“Itlﬂ U pils ﬂ'ﬁi (frﬁ% UK iiiﬂj(ﬁi JE I
BERE e BEREL g BERE i
0.100 —1.62 53.50 1.20
0.100 —1.24 68.00 1.20
0.100 —0.95 68.40 1.40
0.100 —0.74 68.40 1.40
0.043 —0.65 141.63 1.40
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Table 10 Sensitivity analysis of parameters in the

area upstream of the flood control dam

A I3 ] U U it R 1 U e
BEARH - R e FERK
0.070 —2.73 264.71 2.71
0.100 —1.31 194.80 2.00
0.100 —0.99 223.30 2.10
0.100 —0.70 191.00 2.20
0.100 —0.63 231.00 2.20
0.057 —0.54 95.61 2.46
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