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Calculation Method for Inlet Setting of Road Grass Swale
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Abstract: The current design code in China lacks a systematic design and calculation method for
inlet setting of road grass swales. Calculation formula of inlet width was proposed by using the Urban
Drainage Standards Manual of the United States for reference. When the rejection rate was determined,
the calculated inlet width should be restricted by the maximum design flow of the grass swale. Based on
the method of calculating the spacing of gutter inlet, the formula of calculating the spacing of inlet was
proposed, and influence of road longitudinal slope on relevant parameter values in the formula was
clarified. Based on hydraulic calculation method, a method for calculating the inlet angle of the road
grass swale was put forward. The calculation results showed that the inlet angle would decrease gradually
with the increase of the longitudinal slope of the road. Based on Fluent software, the two-dimensional
hydraulic characteristics of the inlet were simulated. Compared with traditional rectangular openings,
openings with the calculated angular could improve the hydraulic conditions at the inlet. The inlet flow
velocity increased to about 1.4 times, which significantly improved the water collecting capacity of the

grass swale. In addition, the internal flow velocity decreased by about 30% , which reduced the influence
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of influent on scouring of plants and soil in the grass swale.
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Fig.2  Design opening angle of the inlet of grass swale
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Tab.1 Calculation results of the opening angle of the

inlet of grass swale

S, y/m | Q/(m'-s7") o/(m-s™') | 6/(°)
0.01 0.15 1.580 9 2.107 9 69
0.02 | 0.15 2.235 8 2.981 1 50
0.03 | 0.15 2.738 3 3.6510 37
0.05 | 0.15 3.535 1 4.713 5 23
0.10 | 0.15 4.999 4 6.665 8 13
0.12 | 0.15 5.476 5 7.302 1 11
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Fig.3  Simulation of hydraulic characteristics at the inlet
of grass swale
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Fig.4 Schematic diagram of Yuelai Binjiang Road
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Tab.2 Calculation resulis of opening width and setting spacing of the inlet of grass swale on Binjiang Road

P/a Q/(m* +s7") S, y/m T/m Qy/(m® - s7") W/m L/m
1 0.001 807 0.1259 0.009 3 0.617 5 0.007 7 0.23 18.7
0.002 622 0.1255 0.010 7 0.710 0 0.010 0 0.27 16.8
0. 003 000 0.1253 0.0112 0.746 9 0.011 0 0.29 16.1
10 0.003 514 0.124 9 0.011 9 0.795 2 0.012 4 0.32 15.4
50 0.004 708 0.124 0 0.013 3 0.884 3 0.0152 0.37 14.1
100 0.005 222 0.123 5 0.013 8 0.914 9 0.016 4 0.39 13.7
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