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The head/flow characteristics of this 

Hydro-Brake  Optimum Flow Control are unique. Dynamic hydraulic modelling 

evaluates the full head/flow characteristic curve. 

The use of any other flow control will invalidate any design based on this data 

and could constitute a flood risk.
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Hydro-Brake  Optimum

DESIGN

ADVICE

Hydro-Brake  Optimum Flow Control including:

• grade  stainless steel

• Integral stainless steel pivoting by-pass

door allowing clear line of sight through to

outlet, c/w stainless steel operating rope

• Beed blasted finish to maximise corrosion

resistance

• Stainless steel fixings

• Rubber gasket to seal outlet

Control Point Head Flow 

Technical Specification

Primary Design

Flush-Flo

Kick-Flo

Mean Flow
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Technical Specification
Control Point Head (m) Flow (l/s)

Primary Design 0.500 3.500

Flush-Flo 0.162 3.487

Kick-Flo® 0.359 3.010

Mean Flow 2.928
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Head (m) Flow (l/s)
0.000 0.000
0.017 0.161
0.034 0.599
0.052 1.237
0.069 1.970
0.086 2.655
0.103 3.206
0.121 3.436
0.138 3.471
0.155 3.485
0.172 3.484
0.190 3.473
0.207 3.454
0.224 3.432
0.241 3.408
0.259 3.383
0.276 3.355
0.293 3.321
0.310 3.276
0.328 3.212
0.345 3.121
0.362 3.020
0.379 3.085
0.397 3.148
0.414 3.210
0.431 3.270
0.448 3.329
0.466 3.387
0.483 3.444
0.500 3.500

DESIGN
ADVICE

The head/flow characteristics of this SHE-0096-3500-0500-3500 Hydro-Brake Optimum®
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
characteristic curve.

! The use of any other flow control will invalidate any design based on this data
and could constitute a flood risk.

DATE 08/10/2021 08:57 SHE-0096-3500-0500-3500Site
DESIGNER richard bland Hydro-Brake Optimum®Ref Edward road
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2019 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 19.000 Add Flow / Climate Change (%) 40

Ratio R 0.375 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

PN Length

(m)

Fall

(m)

Slope

(1:X)

I.Area

(ha)

T.E.

(mins)

Base

Flow (l/s)

k

(mm)

HYD

SECT

DIA

(mm)

Section Type Auto

Design

1.000 17.000 0.086 197.7 0.010 4.00 0.0 0.600 [] -3 Pipe/Conduit

1.001 2.150 0.012 179.2 0.041 0.00 0.0 0.600 o 300 Pipe/Conduit

1.002 4.410 0.036 122.5 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ I.Area

(ha)

Σ Base

Flow (l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

1.000 50.00 4.15 32.184 0.010 0.0 0.0 0.5 1.85 1477.0 1.9

1.001 50.00 4.18 32.098 0.051 0.0 0.0 2.8 1.17 82.8 9.7

1.002 50.00 4.27 32.086 0.051 0.0 0.0 2.8 0.91 16.0 9.7

Conduit Sections for Storm

NOTE: Diameters less than 66 refer to section numbers of hydraulic

conduits. These conduits are marked by the symbols:- [] box

culvert, \/ open channel, oo dual pipe, ooo triple pipe, O egg.

Section numbers < 0 are taken from user conduit table

Section

Number

Conduit

Type

Major

Dimn.

(mm)

Minor

Dimn.

(mm)

Side

Slope

(Deg)

Corner

Splay

(mm)

4*Hyd

Radius

(m)

XSect

Area

(m²)

-3 [] 2000 400 90.0 0.667 0.800
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Simulation Criteria for Storm

©1982-2019 Innovyze

Volumetric Runoff Coeff 0.840 Additional Flow - % of Total Flow 40.000

Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60

Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Winter

Return Period (years) 1 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 19.000 Storm Duration (mins) 15

Ratio R 0.375
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Online Controls for Storm

©1982-2019 Innovyze

Hydro-Brake® Optimum Manhole: 3, DS/PN: 1.002, Volume (m³): 2.7

Unit Reference MD-SHE-0096-3500-0500-3500

Design Head (m) 0.500

Design Flow (l/s) 3.5

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 96

Invert Level (m) 32.086

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.500 3.5

Flush-Flo™ 0.162 3.5

Kick-Flo® 0.359 3.0

Mean Flow over Head Range - 2.9

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 3.1 1.200 5.2 3.000 8.1 7.000 12.1

0.200 3.5 1.400 5.6 3.500 8.7 7.500 12.6

0.300 3.3 1.600 6.0 4.000 9.2 8.000 13.0

0.400 3.2 1.800 6.3 4.500 9.8 8.500 13.4

0.500 3.5 2.000 6.7 5.000 10.3 9.000 13.8

0.600 3.8 2.200 7.0 5.500 10.7 9.500 14.1

0.800 4.3 2.400 7.3 6.000 11.2

1.000 4.8 2.600 7.5 6.500 11.7
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Summary of Results for 15 minute 1 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.211 -0.373 0.000 0.00 1.9 OK

1.001 2 32.211 -0.187 0.000 0.07 3.7 OK

1.002 3 32.211 -0.025 0.000 0.27 3.3 OK
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Summary of Results for 30 minute 1 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.215 -0.369 0.000 0.00 1.5 OK

1.001 2 32.215 -0.183 0.000 0.07 3.6 OK

1.002 3 32.216 -0.020 0.000 0.28 3.3 OK
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Summary of Results for 60 minute 1 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.204 -0.380 0.000 0.00 1.0 OK

1.001 2 32.204 -0.194 0.000 0.06 3.4 OK

1.002 3 32.207 -0.029 0.000 0.27 3.2 OK
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Summary of Results for 15 minute 30 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.366 -0.218 0.000 0.00 4.6 OK

1.001 2 32.366 -0.032 0.000 0.09 5.0 OK

1.002 3 32.370 0.134 0.000 0.29 3.5 SURCHARGED



RAB Engineering Design Ltd Page 1

12 Berry Holm Close Blackstone developments

Sheffield Edward Road

S35 1AB

Date 08/10/2021 10:18 Designed by RAB

File EDWARD ROAD 7-10-21.MDX Checked by

XP Solutions Network 2019.1

Summary of Results for 30 minute 30 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.400 -0.184 0.000 0.00 3.5 OK

1.001 2 32.400 0.002 0.000 0.09 4.6 SURCHARGED

1.002 3 32.399 0.163 0.000 0.29 3.5 SURCHARGED
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Summary of Results for 60 minute 30 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.401 -0.183 0.000 0.00 2.3 OK

1.001 2 32.401 0.003 0.000 0.11 5.9 SURCHARGED

1.002 3 32.459 0.223 0.000 0.29 3.5 SURCHARGED
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Summary of Results for 15 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.450 -0.134 0.000 0.01 6.0 OK

1.001 2 32.450 0.052 0.000 0.10 5.6 SURCHARGED

1.002 3 32.449 0.213 0.000 0.29 3.5 SURCHARGED
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Summary of Results for 30 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.520 -0.064 0.000 0.00 4.6 OK

1.001 2 32.520 0.122 0.000 0.09 5.0 SURCHARGED

1.002 3 32.519 0.283 0.000 0.29 3.4 SURCHARGED
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Summary of Results for 60 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.549 -0.035 0.000 0.00 3.0 OK

1.001 2 32.549 0.151 0.000 0.11 5.8 SURCHARGED

1.002 3 32.557 0.321 0.000 0.29 3.5 SURCHARGED
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Summary of Results for 120 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 200.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

1.000 1 32.468 -0.116 0.000 0.00 1.9 OK

1.001 2 32.468 0.070 0.000 0.15 7.9 SURCHARGED

1.002 3 32.609 0.373 0.000 0.29 3.4 SURCHARGED
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