


Hydro-Brake Optimum®
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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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Head (m) Flow (l/s)

0.000 0.000
0.062 1.281
0.124 2.166
0.186 2.380
0.248 2.477
0.310 2.508
0.372 2.502
0.434 2.473
0.497 2.422
0.559 2.334
0.621 2.186
0.683 2.055
0.745 2.137
0.807 2.216
0.869 2.292
0.931 2.365
0.993 2.436
1.055 2.504
1.117 2.570
1.179 2.635
1.241 2.697
1.303 2.758
1.366 2.818
1.428 2.876
1.490 2.932
1.552 2.988
1.614 3.042
1.676 3.096
1.738 3.148
1.800 3.200
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STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

©1982-2019 Innovyze

« - Indicates pipe capacity < flow

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 31.000 0.120 258.3 0.194 4.00 0.0 0.600 o 1800 Pipe/Conduit

1.001 6.030 0.060 100.5 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

1.002 14.310 0.283 50.6 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 4.17 45.713 0.194 0.0 0.0 7.9 2.98 7578.7 34.2

1.001 50.00 4.27 45.543 0.194 0.0 0.0 7.9 1.00 17.7« 34.2

1.002 50.00 4.44 45.483 0.194 0.0 0.0 7.9 1.42 25.1« 34.2

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.840 Additional Flow - % of Total Flow 30.000

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 0.352
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Online Controls for Storm

©1982-2019 Innovyze

Hydro-Brake® Optimum Manhole: 2, DS/PN: 1.001, Volume (m³): 83.8

Unit Reference MD-SHE-0075-3200-1800-3200

Design Head (m) 1.800

Design Flow (l/s) 3.2

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 75

Invert Level (m) 45.543

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.800 3.2

Flush-Flo™ 0.327 2.5

Kick-Flo® 0.664 2.0

Mean Flow over Head Range - 2.5

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 2.0 1.200 2.7 3.000 4.1 7.000 6.0

0.200 2.4 1.400 2.8 3.500 4.4 7.500 6.2

0.300 2.5 1.600 3.0 4.000 4.6 8.000 6.4

0.400 2.5 1.800 3.2 4.500 4.9 8.500 6.6

0.500 2.4 2.000 3.4 5.000 5.2 9.000 6.8

0.600 2.2 2.200 3.5 5.500 5.4 9.500 7.0

0.800 2.2 2.400 3.7 6.000 5.6

1.000 2.4 2.600 3.8 6.500 5.8



RAB Engineering Design Ltd Page 3

12 Berry Holm Close Blackstone developments

Sheffield Sandygate Lane

S35 1AB

Date 12/12/2019 07:09 Designed by RAB

File surface 10-12-19.MDX Checked by

XP Solutions Network 2019.1

Summary of Results for 15 minute 1 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.110 -1.403 0.000 0.01 31.8 OK

1.001 2 46.110 0.417 0.000 0.17 2.5 SURCHARGED

1.002 3 45.516 -0.117 0.000 0.11 2.5 OK
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Summary of Results for 30 minute 1 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.174 -1.339 0.000 0.01 24.2 OK

1.001 2 46.175 0.482 0.000 0.17 2.5 SURCHARGED

1.002 3 45.516 -0.117 0.000 0.11 2.5 OK
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Summary of Results for 60 minute 1 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.220 -1.293 0.000 0.00 16.5 OK

1.001 2 46.220 0.527 0.000 0.17 2.5 SURCHARGED

1.002 3 45.516 -0.117 0.000 0.11 2.5 OK
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Summary of Results for 120 minute 1 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.225 -1.288 0.000 0.00 10.6 OK

1.001 2 46.225 0.532 0.000 0.17 2.5 SURCHARGED

1.002 3 45.516 -0.117 0.000 0.11 2.5 OK
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Summary of Results for 180 minute 1 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.213 -1.300 0.000 0.00 8.2 OK

1.001 2 46.213 0.520 0.000 0.17 2.5 SURCHARGED

1.002 3 45.516 -0.117 0.000 0.11 2.5 OK
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Summary of Results for 240 minute 1 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.191 -1.322 0.000 0.00 6.8 OK

1.001 2 46.192 0.499 0.000 0.17 2.5 SURCHARGED

1.002 3 45.516 -0.117 0.000 0.11 2.5 OK
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Summary of Results for 15 minute 30 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.516 -0.997 0.000 0.02 79.1 OK

1.001 2 46.516 0.823 0.000 0.17 2.5 SURCHARGED

1.002 3 45.516 -0.117 0.000 0.11 2.5 OK
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Summary of Results for 30 minute 30 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.688 -0.825 0.000 0.01 60.4 OK

1.001 2 46.688 0.995 0.000 0.18 2.6 SURCHARGED

1.002 3 45.516 -0.117 0.000 0.11 2.6 OK
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Summary of Results for 60 minute 30 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.845 -0.668 0.000 0.01 40.3 OK

1.001 2 46.845 1.152 0.000 0.19 2.8 SURCHARGED

1.002 3 45.517 -0.116 0.000 0.12 2.8 OK



RAB Engineering Design Ltd Page 1

12 Berry Holm Close Blackstone developments

Sheffield Sandygate Lane

S35 1AB

Date 12/12/2019 07:13 Designed by RAB

File surface 10-12-19.MDX Checked by

XP Solutions Network 2019.1

Summary of Results for 120 minute 30 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.949 -0.564 0.000 0.01 25.2 OK

1.001 2 46.949 1.256 0.000 0.19 2.9 SURCHARGED

1.002 3 45.518 -0.115 0.000 0.12 2.9 OK
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Summary of Results for 180 minute 30 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.960 -0.553 0.000 0.00 19.1 OK

1.001 2 46.960 1.267 0.000 0.19 2.9 SURCHARGED

1.002 3 45.518 -0.115 0.000 0.12 2.9 OK
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Summary of Results for 240 minute 30 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.936 -0.577 0.000 0.00 15.5 OK

1.001 2 46.936 1.243 0.000 0.19 2.8 SURCHARGED

1.002 3 45.518 -0.115 0.000 0.12 2.8 OK
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Summary of Results for 15 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.700 -0.813 0.000 0.02 102.7 OK

1.001 2 46.700 1.007 0.000 0.18 2.6 SURCHARGED

1.002 3 45.516 -0.117 0.000 0.11 2.6 OK
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Summary of Results for 30 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 46.943 -0.570 0.000 0.02 79.1 OK

1.001 2 46.943 1.250 0.000 0.19 2.9 SURCHARGED

1.002 3 45.518 -0.115 0.000 0.12 2.9 OK
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Summary of Results for 60 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 47.198 -0.315 0.000 0.01 53.1 OK

1.001 2 47.198 1.505 0.000 0.21 3.1 SURCHARGED

1.002 3 45.519 -0.114 0.000 0.13 3.1 OK
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Summary of Results for 120 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 47.447 -0.066 0.000 0.01 33.2 OK

1.001 2 47.447 1.754 0.000 0.22 3.3 SURCHARGED

1.002 3 45.520 -0.113 0.000 0.14 3.3 OK
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Summary of Results for 180 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 47.520 0.007 0.000 0.01 25.1 SURCHARGED

1.001 2 47.520 1.827 0.000 0.23 3.3 SURCHARGED

1.002 3 45.521 -0.112 0.000 0.14 3.3 OK
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Summary of Results for 240 minute 100 year Winter (Storm)

©1982-2019 Innovyze

Margin for Flood Risk Warning (mm) 300.0 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 47.492 -0.021 0.000 0.00 20.2 OK

1.001 2 47.492 1.799 0.000 0.22 3.3 SURCHARGED

1.002 3 45.521 -0.112 0.000 0.14 3.3 OK
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