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Project information

GRATE ON GRADE

	Solver type
	Grates

	Inlet position
	On grade


Data

	Unknown variable
	Length (m)

	Flow rate (m³/s)
	10

	Slope
	0.001

	Gutter width (m)
	1.25

	Gutter cross slope (H:V)
	0.06

	Road cross slope (H:V)
	0.08

	Friction coefficient
	0.013

	Efficiency
	0.7

	Grate width (m)
	1.2

	Grate type
	Reticuline

	Clogging (0~1)
	0.15

	Friction type
	Manning
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Results

	Intercepted flow (m³/s)
	6.999

	Bypass flow (m³/s)
	3.001

	Spread (m)
	15.436

	Flow depth (m)
	0.926

	Wet area (m²)
	7.1481

	Gutter depression (m)
	0.000

	Total depression (m)
	0.000

	Flow velocity V (m/s)
	1.40

	Splash over velocity (m/s)
	2.65

	Frontal flow factor
	1.0000

	Side flow factor
	0.6241

	Frontal/side flow ratio
	0.2016

	Grate length (m)
	1.936

	Active grate length (m)
	1.646

	Efficiency
	0.6999


GRATE ON SAG

	Solver type
	Grates

	Inlet position
	In sag


Data

	Unknown variable
	Length (m)

	Spread (m)
	5

	Gutter cross slope (H:V)
	0.04

	Road cross slope (H:V)
	0.01

	Gutter width (m)
	0

	Flow rate (m³/s)
	10

	Grate width (m)
	1.5

	Depression width (m)
	0

	Depression height (m)
	0

	Grate type
	Reticuline

	Clogging (0~1)
	0.15

	Friction type
	Manning
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Results

	Flow depth (m)
	0.050

	Spread (m)
	5.000

	Gutter depression (m)
	0.000

	Total depression (m)
	0.000

	Open grate area (m²)
	546.9275

	Active grate weir length (m)
	538.753

	Grate length (m)
	536.203


CURB ON GRADE

	Solver type
	Curbs

	Inlet position
	On grade


Data

	Unknown variable
	Length (m)

	Flow rate (m³/s)
	10

	Slope
	0.5

	Gutter width (m)
	1.2

	Gutter cross slope (H:V)
	1

	Road cross slope (H:V)
	0.5

	Friction coefficient
	0.013

	Efficiency
	0.5

	Depression width (m)
	0

	Depression height (m)
	0

	Friction type
	Manning
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Results

	Intercepted flow (m³/s)
	5.000

	Bypass flow (m³/s)
	5.000

	Spread (m)
	1.019

	Flow depth (m)
	1.019

	Wet area (m²)
	0.5188

	Gutter depression (m)
	0.600

	Total depression (m)
	0.600

	Flow velocity V (m/s)
	19.28

	Equivalent cross slope
	1.00000

	Length factor
	0.0000

	Total interception length (m)
	23.635

	Efficiency
	0.5000

	Curb length (m)
	7.553


CURB ON SAG

	Solver type
	Curbs

	Inlet position
	In sag


Data

	Unknown variable
	Length (m)

	Flow rate (m³/s)
	10

	Spread (m)
	70

	Gutter width (m)
	2.56

	Gutter cross slope (H:V)
	0.06

	Road cross slope (H:V)
	0.02

	Height (m)
	0.4

	Depression width (m)
	0

	Depression height (m)
	0

	curb throat type
	Inclined

	throat incline angle
	45

	Friction type
	Manning
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Results

	Flow depth (m)
	1.502

	Gutter depression (m)
	0.102

	Total depression (m)
	0.102

	Spread (m)
	70.000

	Curb length (m)
	7.221


WEIR RECTANGULAR

	Solver type
	Weirs

	Weir type
	Rectangular sharp-crested


Data

	Unknown variable
	discharge

	Headwater elevation (m)
	1.5

	Crest elevation (m)
	1.4

	Tailwater elevation (m)
	1.2

	Discharge coefficient
	0.6

	Crest length (m)
	2

	Number of contractions
	2

	Friction type
	Manning
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Results

	Headwater height above centroid (m)
	0.100

	Tailwater height above centroid (m)
	-0.200

	Total top width (m)
	2.0000

	Flow velocity V (m/s)
	0.19

	Wet area (m²)
	0.200

	Wetted perimeter (m)
	2.200

	Flow rate Q (m³/s)
	0.038


WEIR TRIANGULAR

	Solver type
	Weirs

	Weir type
	Triangular sharp-crested


Data

	Unknown variable
	discharge

	Headwater elevation (m)
	2

	Crest elevation (m)
	1

	Tailwater elevation (m)
	0.5

	Discharge coefficient
	0.6

	Angle (°)
	15

	Friction type
	Manning
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Results

	Headwater height above centroid (m)
	1.000

	Tailwater height above centroid (m)
	-0.500

	Total top width (m)
	0.2633

	Flow velocity V (m/s)
	0.60

	Wet area (m²)
	0.132

	Wetted perimeter (m)
	2.017

	Flow rate Q (m³/s)
	0.079


WEIR TRAPEZOID

	Solver type
	Weirs

	Weir type
	Trapezoid (cipoletti) sharp-crested


Data

	Unknown variable
	discharge

	Headwater elevation (m)
	2

	Crest elevation (m)
	1

	Tailwater elevation (m)
	0.5

	Discharge coefficient
	0.6

	Crest length (m)
	2

	Friction type
	Manning
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Results

	Headwater height above centroid (m)
	1.000

	Tailwater height above centroid (m)
	-0.500

	Total top width (m)
	2.5000

	Flow velocity V (m/s)
	0.53

	Wet area (m²)
	2.250

	Wetted perimeter (m)
	4.062

	Equal side slopes (H/V)
	0.25000

	Flow rate Q (m³/s)
	1.200


WEIR GENERIC

	Solver type
	Weirs

	Weir type
	Generic


Data

	Unknown variable
	discharge

	Headwater elevation (m)
	148

	Crest elevation (m)
	145

	Discharge coefficient
	0.6

	Crest length (m)
	1.2

	Friction type
	Manning
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Results

	Headwater height above centroid (m)
	3.000

	Total top width (m)
	1.2000

	Flow velocity V (m/s)
	1.04

	Wet area (m²)
	3.600

	Wetted perimeter (m)
	7.200

	Flow rate Q (m³/s)
	3.741


WEIR BROAD

	Solver type
	Weirs

	Weir type
	Broad


Data

	Unknown variable
	discharge

	Headwater elevation (m)
	5

	Crest elevation (m)
	3

	Tailwater elevation (m)
	1

	Crest length (m)
	1.5

	Crest breadth (m)
	0.5

	Crest surface type
	Gravel

	Friction type
	Manning
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Results

	Headwater height above centroid (m)
	2.000

	Tailwater height above centroid (m)
	-2.000

	Total top width (m)
	1.5000

	Flow velocity V (m/s)
	2.41

	Wet area (m²)
	3.000

	Wetted perimeter (m)
	5.500

	Initial coefficient
	1.7057

	Submergence factor
	1.0000

	Adjusted discharge coefficient
	1.7057

	Flow rate Q (m³/s)
	7.237


ORIFICE GENERIC

	Solver type
	Orifices

	Orifice type
	Generic


Data

	Unknown variable
	discharge

	Headwater elevation (m)
	150

	Centroid elevation (m)
	142

	Tailwater elevation (m)
	149

	Discharge coefficient
	0.6

	Opening area (m²)
	0.1

	Friction type
	Manning
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Results

	Headwater height above centroid (m)
	8.000

	Tailwater height above centroid (m)
	7.000

	Opening area (m²)
	0.1000

	Flow velocity V (m/s)
	2.66

	Flow rate Q (m³/s)
	0.266


ORIFICE RECTANGULAR

	Solver type
	Orifices

	Orifice type
	Rectangular


Data

	Unknown variable
	discharge

	Headwater elevation (m)
	150

	Centroid elevation (m)
	142

	Tailwater elevation (m)
	158

	Discharge coefficient
	0.6

	Opening width (m)
	1

	Opening height (m)
	0.25

	Friction type
	Manning
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Results

	Headwater height above centroid (m)
	8.000

	Tailwater height above centroid (m)
	16.000

	Opening area (m²)
	0.0000

	Flow velocity V (m/s)
	0.00

	Flow rate Q (m³/s)
	0.000


ORIFICE CIRCULAR

	Solver type
	Orifices

	Orifice type
	Circular


Data

	Unknown variable
	discharge

	Headwater elevation (m)
	5

	Centroid elevation (m)
	4

	Tailwater elevation (m)
	3

	Discharge coefficient
	0.6

	Opening diameter (m)
	0.5

	Friction type
	Manning
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Results

	Headwater height above centroid (m)
	1.000

	Tailwater height above centroid (m)
	-1.000

	Opening area (m²)
	0.1963

	Flow velocity V (m/s)
	2.66

	Flow rate Q (m³/s)
	0.522


COMBO GRADE

	Solver type
	Combination inlets

	Inlet position
	On grade


Data

	Unknown variable
	equal opening widths

	Flow rate (m³/s)
	10

	Slope
	0.001

	Gutter width (m)
	2.56

	Gutter cross slope (H:V)
	0.06

	Road cross slope (H:V)
	0.06

	Friction coefficient
	0.013

	Efficiency
	0.7

	Grate width (m)
	0.6

	Grate type
	Parallel 30-mm gap

	Clogging (0~1)
	0.15

	Depression width (m)
	0

	Depression height (m)
	0

	Friction type
	Manning
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Results

	Intercepted flow (m³/s)
	6.997

	Bypass flow (m³/s)
	3.003

	Spread (m)
	15.436

	Flow depth (m)
	0.926

	Wet area (m²)
	7.1482

	Gutter depression (m)
	0.000

	Total depression (m)
	0.000

	Flow velocity V (m/s)
	1.40

	Splash over velocity (m/s)
	3.13

	Frontal flow factor
	1.0000

	Side flow factor
	0.5130

	Frontal/side flow ratio
	0.3834

	Grate length (m)
	1.800

	Active grate length (m)
	1.530

	Efficiency
	0.6997

	Equivalent cross slope
	0.06000

	Length factor
	0.0000

	Total interception length (m)
	0.000

	Efficiency
	0.6997

	Curb length (m)
	1.800


COMBO SAG

	Solver type
	Combination inlets

	Inlet position
	In sag


Data

	Unknown variable
	curb opening width

	Flow rate (m³/s)
	10

	Spread (m)
	1.2

	Gutter width (m)
	1.9

	Gutter cross slope (H:V)
	0.06

	Road cross slope (H:V)
	0.02

	Depression width (m)
	0

	Depression height (m)
	0

	Grate width (m)
	0.6

	Grate length (m)
	1.2

	Grate type
	Parallel 30-mm gap

	Clogging (0~1)
	0

	Height (m)
	0.35

	curb throat type
	Vertical

	throat incline angle
	45

	Friction type
	Manning
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Results

	Spread (m)
	1.200

	Flow depth (m)
	0.072

	Gutter depression (m)
	0.076

	Total depression (m)
	0.076

	Open grate area (m²)
	0.4320

	Active grate weir length (m)
	2.400

	Curb length (m)
	410.713

	Grate length (m)
	1.200


SX1

	Solver type
	Grates

	Inlet position
	On grade


Data

	Unknown variable
	efficiency

	Flow rate (m³/s)
	10

	Slope
	0.001

	Gutter width (m)
	1.9

	Gutter cross slope (H:V)
	0.06

	Road cross slope (H:V)
	0.02

	Friction coefficient
	0.013

	Grate width (m)
	0.6

	Grate length (m)
	0

	Grate type
	Parallel 30-mm gap

	Clogging (0~1)
	0

	Friction type
	Manning
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Results

	Intercepted flow (m³/s)
	0.000

	Bypass flow (m³/s)
	10.000

	Spread (m)
	15.436

	Flow depth (m)
	0.926

	Wet area (m²)
	7.1481

	Gutter depression (m)
	0.076

	Total depression (m)
	0.076

	Flow velocity V (m/s)
	1.40

	Splash over velocity (m/s)
	0.00

	Frontal flow factor
	0.7457

	Side flow factor
	0.0000

	Frontal/side flow ratio
	0.2955

	Grate length (m)
	0.000

	Active grate length (m)
	0.000

	Efficiency
	0.0000


DEE

	Solver type
	Sections with free surface

	Calculations
	Hydraulic calculations will take place


Data

	Unknown variable
	Flow depth (m)

	Flow rate (m³/s)
	48000

	Slope
	0.00001

	Kinematic viscosity (m²/s)
	0

	Friction coefficient
	0.05

	Section
	IRR 

	Friction type
	Manning
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Results

	Flow
	

	Flow depth (m)
	196.499

	Friction factor
	0.0696

	Flow velocity V (m/s)
	0.59

	Flow rate Q (m³/s)
	48000.000

	Full flow
	0.28

	Critical depth (m)
	24.344

	Velocity head (m)
	0.018

	Specific energy (m)
	196.516

	Froude number
	0.0154

	Flow type
	Subcritical

	Geometry
	

	Height (m)
	712.884

	Total section area (m²)
	230164.6558

	Total section perimeter (m)
	5005.466

	Total hydraulic radius (m)
	45.983

	Total top width (m)
	103.540

	Wet area (m²)
	81825.4571

	Wetted perimeter (m)
	1763.231

	Hydraulic radius (m)
	46.407

	Top width (m)
	552.888

	Slope
	0.00001

	Full flow
	

	Friction factor in full flow
	0.0822

	Full flow rate Qf (m³/s)
	113709.827

	Full flow velocity Vf (m/s)
	0.49

	Ratio Q/Qf
	0.4221

	Ratio V/Vf
	1.1874

	Slope for full flow
	0.00000

	Ground works
	

	Excavations (m³)
	0.000

	Landfills (m³)
	0.000

	Total ground works (m³)
	0.000


PRESSURE SECTION

	Solver type
	Sections under pressure

	Calculations
	Hydraulic calculations will take place


Data

	Unknown variable
	Length (m)

	Kinematic viscosity (m²/s)
	0.00000139

	Specific weight (N/m³)
	9808.8228

	Flow rate (m³/s)
	10

	Friction coefficient
	0.013

	Elevation 1 (m)
	50

	Pressure 1 (N/m²)
	30

	Elevation 2 (m)
	30

	Pressure 2 (N/m²)
	35

	Section
	D 0.250

	Turbulent flow if Reynolds is greater than
	4000

	Friction type (Turbulent)
	Manning

	Laminar flow if Reynolds is lower than
	2000

	Friction type (Laminar)
	Darcy - Laminar

	Friction type (Transient)
	Darcy - Moody Cubic
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Results

	Geometry
	

	Flow depth (m)
	0.250

	Elevation 1 (m)
	50.000

	Elevation 2 (m)
	30.000

	Pipe length (m)
	0.071

	Total section area (m²)
	0.0491

	Total section perimeter (m)
	0.785

	Total hydraulic radius (m)
	0.062

	Flow
	

	Friction factor
	0.013000

	Flow rate Q (m³/s)
	10.000

	Flow velocity V (m/s)
	203.72

	Velocity head (m)
	2115.248

	Reynolds number
	36639987

	Flow type
	Turbulent

	Pressure 1 (N/m²)
	30.000

	Pressure 2 (N/m²)
	35.000

	Energy losses (m)
	20.000

	Pressure line 1 (m)
	50.003

	Pressure line 2 (m)
	30.004

	Energy line 1 (m)
	2165.251

	Energy line 2 (m)
	2145.251

	Friction slope
	282.77448

	Ground works
	

	Excavations (m³)
	0.000

	Landfills (m³)
	0.000

	Total ground works (m³)
	0.000


DITCH

	Solver type
	Ditches

	Inlet position
	In sag


Data

	Unknown variable
	spread

	Left side slope (H/V)
	1

	Right side slope (H/V)
	2

	Bottom width (m)
	5

	Flow rate (m³/s)
	10

	Grate width (m)
	0.6

	Grate length (m)
	1.2

	Depression width (m)
	0

	Depression height (m)
	0

	Grate type
	Parallel 30-mm gap

	Clogging (0~1)
	0

	Friction type
	Manning
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Results

	Flow depth (m)
	60.839

	Wetted perimeter (m)
	227.080

	Spread (m)
	187.518

	Open grate area (m²)
	0.4320

	Active grate weir length (m)
	3.600

	Grate length (m)
	1.200


SLOT GRADE

	Solver type
	Slots

	Inlet position
	On grade


Data

	Unknown variable
	Length (m)

	Flow rate (m³/s)
	10

	Slope
	0.001

	Gutter width (m)
	1.9

	Gutter cross slope (H:V)
	0.06

	Road cross slope (H:V)
	0.02

	Friction coefficient
	0.013

	Efficiency
	0.5

	Depression width (m)
	0

	Depression height (m)
	0

	Friction type
	Manning
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Results

	Intercepted flow (m³/s)
	5.002

	Bypass flow (m³/s)
	4.998

	Spread (m)
	15.436

	Flow depth (m)
	0.926

	Wet area (m²)
	7.1481

	Gutter depression (m)
	0.076

	Total depression (m)
	0.076

	Flow velocity V (m/s)
	1.40

	Equivalent cross slope
	0.03364

	Length factor
	0.0535

	Total interception length (m)
	28.037

	Efficiency
	0.5002

	Grate length (m)
	8.965


SLOT SAG

	Solver type
	Slots

	Inlet position
	In sag


Data

	Unknown variable
	Length (m)

	Flow rate (m³/s)
	10

	Spread (m)
	1.2

	Gutter width (m)
	1.9

	Gutter cross slope (H:V)
	0.06

	Road cross slope (H:V)
	0.02

	Width (m)
	0.2

	Depression width (m)
	0

	Depression height (m)
	0

	Friction type
	Manning


[image: image21.png]



Results

	Flow depth (m)
	0.072

	Gutter depression (m)
	0.076

	Total depression (m)
	0.076

	Spread (m)
	1.200

	Open grate area (m²)
	36.9549

	Active grate weir length (m)
	369.949

	Grate length (m)
	184.774
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