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Calculation model of pipeline resistance coefficient and
the application of typical engineering

QIN Liang', LI Jin—feng?
( CCCC Tianjin Dredging Co., Ltd., Tianjin 300461, China )

Abstract: The resistance coefficient of dredging pipelines slurry is the basic index of hydraulic dredger’ s production
prediction when transportation is limited. For the calculation of resistance coefficient, there are many formulas at home and
abroad, but they all belong to the semi empirical and semi theoretical formula. The experimental conditions are ideal, and the
applicability of the formulas is limited, which can't effectively guide the actual production and construction to some extent. We
introduced the method to calculate the resistance coefficient of slurry using dredger construction history data, and developed the
calculation software of slurry resistance coefficient. Taking the long distance dredging and filling construction of cutter suction

dredger in Tianjin Port as an example, we carried out the cased analysis, which can provide the basis for production prediction

project under similar working conditions.
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Table 1 Corresponding table on throat conversion

SR /mm 45 0 E A2 /mm B /m
600 140
550 220
800 500 360
450 580
400 960
600 320
550 480
900 500 740
450 1170
400 1930
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Table 2 Corresponding table on pipe diameter conversion

SPRE A /mm FrRfEFE 4/ mm XX
700 800 1.95
800 900 1.80
900 1 000 1.70
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Fig.1 Velocity & density line of CSD in construction
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Fig.2 Schematic diagram of relationship between velocity & average density & resistance coefficient
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Table 3 Typical calculation results (partial interception)

poy| VML IR | gk | RO RS | W2 | WR2RY | WRI | BRIRD | WAT | B
(grem?) | (10 kPa) W/ (mes™) | 3/ (mes™) | FEd/(mes™) | L/ (mes™) | FE/(mes™) | Fis/(mes™) | RHE/(m-s™) | B85 | TR

1 1.32 154.0 4.60 4.60 4.55 3.63 3.60 3.63 3.60 1.25 0.025

2 1.22 148.1 4.83 4.83 4.78 3.82 3.78 3.82 3.78 1.25 0.022

3 1.21 137.7 4.69 4.69 4.64 3.71 3.67 3.71 3.67 1.25 0.021

4 1.33 142.7 4.67 4.67 4.62 3.69 3.65 3.69 3.65 1.25 0.022

5 1.28 146.4 4.66 4.66 4.61 3.68 3.65 3.68 3.65 1.25 0.023

6 1.28 148.6 4.50 4.50 4.46 3.56 3.52 3.56 3.52 1.25 0.025

7 1.26 149.0 4.57 4.57 4.52 3.61 3.57 3.61 3.57 1.25 0.024

8 1.22 146.5 4.51 4.51 4.46 3.56 3.53 3.56 3.53 1.25 0.025

9 1.36 149.4 4.63 4.63 4.58 3.66 3.62 3.66 3.62 1.25 0.024

10 1.32 150.9 4.79 4.79 4.74 3.78 3.75 3.78 3.75 1.25 0.022
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Fig.3 Schematic diagram of the distribution of density in pipeline at a certain time
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Fig. 4 Calculation of working condition point of mud

pump pipeline
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