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DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Manchester
Storm duration D =5 min
Return period Period =1 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r=0.360
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming  pefimate = 0 %
Factor Z1 (Wallingford procedure) Z1 =0.36
Rainfall for 5min storm with 5 year return period M5_5mini = Z1 x M5_60min = 6.5 mm
Z2 = 0.62

Factor Z2 (Wallingford procedure)

Rainfall for 5min storm with 1 year return period
Design rainfall intensity

Maximum surface water runoff

Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

M1_5min = Z2 x M5_5mini = 4.0 mm
Imax = M1_5min / D = 48.0 mm/hr

Acaich = 8900 m?
p=70%
Qmax = Acateh x P X Imax = 83.0 I/s
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DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00

Design rainfall intensity
Location of catchment area Manchester
Storm duration D =5min
Return period Period = 2 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r=0.360
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming peimate = 0 %
Factor Z1 (Wallingford procedure) Z1=0.36
Rainfall for Smin storm with 5 year return period M5_5mini = Z1 x M5_60min = 6.5 mm

Z2=0.79

Factor Z2 (Wallingford procedure)
Rainfall for 5min storm with 2 year return period

Design rainfall intensity

M2_5min = Z22 x M5_5mini = 5.1 mm
Imax = M2_5min / D = 61.4 mm/hr

Maximum surface water runoff

Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Acaich = 8900 m?
p=70%
Qimax = Acateh % p x Imax = 106.3 I/s
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DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculalion version 2.0.00
Deslign rainfall intensity
Location of catchment area Manchester
Storm duration D =5 min
Period = 5 yr

Return period
Ratio 60 min to 2 day rainfall of 5 yr return period  r = 0.360

5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming pcimae = 0 %

Factor Z1 (Wallingford procedure) Z1=0.36
Rainfall for 5min storm with 5 year return period M5_5mini = Z1 x M5_60min = 6.5 mm
Factor Z2 (Wallingford procedure) 22 =1.02

Rainfall for 5min storm with 5 year return period M5_5min = Z2 x M5_5min; = 6.6 mm

Design rainfall intensity Imax = M5_56min /D = 79.5 mm/hr

Maximum surface water runoff

Catchment area Acach = 8900 m?

Percentage of area that is impermeable p=70%

Maximum surface water runoff Qhnax = Acaich X P % lmax = 137.7 l/s
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DESIGN RAINFALL
In accordance with the Wallingford Procedure

Tedds calculation version 2.0.00

Design rainfall intensity

Location of catchment area Manchester

Storm duration D =5 min

Return period Period = 30 yr

Ratio 60 min to 2 day rainfall of 5 yr return period r = 0.360

5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming Pcimate = 0 %

Factor Z1 (Wallingford procedure) Z1=0.36
Rainfall for 5min storm with 5 year return period M5_5mini = Z1 x M5_60min = 6.5 mm
Factor Z2 (Wallingford procedure) Z22=1.45

Rainfall for 5min storm with 30 year return period  M30_5min = Z2 x M5_5min; = 9.4 mm

Design rainfall intensity Imax = M30_5min / D = 112.4 mm/hr

Maximum surface water runoff
Catchment area Acaich = 8900 m?

Percentage of area that is impermeable p=70%

Maximum surface water runoff Qumax = Acaich X P X lmax = 194.5 Is
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DESIGN RAINFALL

In accordance with the Wallingford Procedure

Tedds calculation version 2.0.00

Design rainfall intensity

Location of catchment area Manchester
Storm duration D = 5 min
Return period Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period  r = 0.360
5-year return period rainfall of 60 minutes duration M5_60min = 18.0 mm
Increase of rainfall intensity due to global warming peiimate = 0 %

Factor Z1 (Wallingford procedure) Z1=10.36
Rainfall for 5min storm with 5 year return period M5_5mini = Z1 x M5_60min = 6.5 mm
Factor Z2 (Wallingford procedure) 722 =1.83

Rainfall for 5min storm with 100 year return period M100_5min = Z2 x M5_5min; = 11.8 mm

Design rainfall intensity Imax = M100_5min / D = 142.0 mm/hr

Maximum surface water runoff

Catchment area Acatch = 8900 m?

Percentage of area that is impermeable p=70%

Maximum surface water runoff Qmax = Acatch x P x Imax = 245.7 I/s
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DESIGN OF A SURFACE WATER DRAIN

Drain design details
Design flow rate

Length of the drain

Fall along length of drain
Gradient of drain

Minimum pipe diameter
Surface roughness

Mean hydraulic depth factor
Kinematic viscosity of fluid

Using the Chezy equation
Constant

Diameter of pipe required
Nearest pipe diameter
Flow velocity using Chezy

Using the Escritt equation
Diameter of pipe required
Nearest pipe diameter

Flow velocity using Escritt

TEDDS calculation version 1.0.04

Odesign =10.0x10° m%s
L =80.0m
h =1.000 m

i=h/L=0.013 (1in 80)
(Library item Drain design details)

Dmin =150 mm
ks = 0.6 mm
m = 0.25

v =1.31x10"¢ m?/s

c=56

D= ((Qdesfgrl2 X 16)/(7122 x M x C2xix 1m/32))°2 =111 mm
Dchezy =150 mm

Vehezy = G x V(M x Derezy x i x 1m/s?) = 1.212 m/s

D = (Quesign x 1000 x \(1 /i) / 0.00035 m¥s)°32 x 1mm =116 mm

Descrit = 150 mm
Vescritt = 26.738 x (Descrir/ 1mm)®82 x1 m/s / (¥(1 /i) x 60) = 1.113 m/s

Using the Colebrook-White Equation for pipe running full and partially full

Design pipe diameter
Constant
Flow velocity

Flow rate running full

From Hydraulics Research Tables 35 and 36
Depth as proportion of D

Flow velocity at design flow rate

Ddesign = Max(Dchezy, Descritt, Dmin} = 150 mm
Z = (2 x (Qace / 1M/s?) x (Daesign /1000mm) x i) = 0.192
Vil = -2xZxlog((ks/(3.7x Ddesign})+((2.51xVv)/(DdesignxZx1m/s)))x1m/s
Vi =1.121 m/s
Quul = Viul x T x Daesign® / 4 = 19.8x10° m¥/s
PASS - Maximum flow rate is greater than design flow rate

x=0.503

Vdeswgn =1.123 m/s




' Project | Jobng.
Jou ‘ e New Islington - Phase 3A | 384-05
Joule Consulting Engineers Ltd  Cales for Start page no./Revision
Timber Wharf 225mm Pipe at 1 in 80 ‘ 1 ’3
40 Worsley St T T
Arlgy aleEet Cales by | Calcs date Checked by Checked date ‘ Approved by Approved date
Manchester, M15 4LD 13/03/2020 I |

| NR

DESIGN OF A SURFACE WATER DRAIN

Drain design details
Design flow rate

Length of the drain

Fall aleng length of drain
Gradient of drain

Minimum pipe diameter
Surface roughness

Mean hydraulic depth factor
Kinematic viscosity of fluid

Using the Chezy equation
Constant

Diameter of pipe required
Nearest pipe diameter
Flow velocity using Chezy

Using the Escritt equation
Diameter of pipe required
Nearest pipe diameter

Flow velocity using Escritt

TEDDS calculation version 1.0.04

Quesign = 10.0x10° m¥/s
L=80.0m
h=1.000 m

i=h/L=0.013 (1in 80)
{Library item Drain design details)

Dmin = 225 mm
ks = 0.6 mm
m = 0.25

v =1.31x10% m3/s

c =56

D = ((Qdesign® x 16) / (m? x m x ¢ x i x 1m/s?))%2 = 111 mm
Dchezy =225 mm

Vehezy = € x Y(mM x Denesy x i x Tm/s2) = 1.485 m/s

D = (Quesign x 1000 x \I('l /1) /0.00035 m%¥s)?32 x 1mm = 116 mm
Descrit = 225 mm
Vescitt = 26.738 x (Descrin/ 1mm)°€2 x1 m/s / (N’(1 /i) x 60} =1.431 m/s

Using the Colebrook-White Equation for pipe running full and partially full

Design pipe diameter
Constant
Flow velocity

Flow rate running full

From Hydraulics Research Tables 35 and 36
Depth as proportion of D

Flow velocity at design flow rate

Dadesign = max(Dchezy, Desciitt, Dmin) = 225 mm
Z = V(2 x (Qace / 1M/$?) x (Daesign /1000mm) x i) = 0.235
Viun = -2xZxlog{(ks/(3.7x Daesign))+((2.51xv)/(DdesignxZx 1m/s)))x 1m/s
Vi = 1.459 m/s
Quit = Vil x 1 x Ddesign® / 4 =168.0x103 m¥s
PASS - Maximum flow rate is greater than design flow rate

x =0.280

Vdesign =1.095 m/s
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gvin Stormwater Management

(Wavin)

CONNECT TO BETTER
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Wavin Stormwater Management

Project Details

Project Name New Islington Phase 3 Produced By Nick Rule
Client Name Urban Splash
Site Address , M4 BAS Date 13/03/2020

Modular Units and Tank Details - Storage Size - Full Phase 3 site

Length 20m 20 units Void 95%
Width 8m 16 units Cover Depth 0.7m
Depth 1.2m 3 units Installation Depth 1.9m
Total Number of Units 960 units

Recommended Unit

Wavin recommend using the following unit for your installation.

AT
NN
N/BINT]

gl‘ ; . AquacCell Core R
NN 55 :
R

sﬁ
o |

: Product Number: 6LB100
Eﬁ 7S h% e B : AquaCell Core has been designed for use in deep
i W applications, subject to both regular and heavy traffic

;i:? s loadings, such as cars and HGV's (for vehicles up to 44
i tonnes).
Drainage Details
Area 6705m’ Allowable Discharge 37.1 Itr{sec
Catchment Type Roof + Hardstanding Climate Change 40%
Area Reduction Factor 0.9 Effective Area 8448.3m’
Soil Type Silty sandy clay Factor of Safety 1

Rainfall Data
R Value 0.33 Storm Return Period 1in 100 years
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M5-60 18 County Greater Manchester
Time Z1 Value ymm Z2Value pmm Inflow Outflow Storage Volume
5min  0.35 6.3 1.81 11.4 96.34 11.13 85.21

10min 0.5 9 1.89 17.01 143.71 22.26 121.45

15min 0.61 10.98 1.91 2097 177.18 33.39 143.79

30min 0.78 14.04 191 26.82 226.55 66.78 159.77

1hr 1 18 1.99 35.82 30262 13356 " 169.06

2hr 1.22 21,96 2.03 44,58 376.62 267.12 109.5

4hr 1.56 28.08 2.01 56.44 476.83 534.24 -5741

6hr 1.72 30.96 1.97 60.99 515.27 801.36 -286.09

10hr 2 36 1.97 70.92 59915 1335.6 -736.45

24hr 2.6 46.8 1.89 88.45 747.27 3205.44 -2458.17

48hr  3.25 585 1.81 105.89 894.55 6410.88 -5516.33

Critical storm duration (hrs) lhr

Required Storage Height 169.06m

Volume from Dimensions 182.4m’
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Area Sales Manager

If you would like to find out how to purchase, please contact your Area Sales Manager

Name Michael Rose

Phone Number 07966 333620

Aquacell Disclaimer

« All information generated by this tool is supplied in good faith and without charge to enable reasonable
assessment of the practical performance of Wavin products.

« Wavin offers a program of continuous improvement and reserves the right to modify the specification of
products without notice.

« All information in this publication is believed to be correct at time of preparation. However, no responsibility
can be accepted for any errors or omissions. Final determination of the suitability of information or material for
the use contemplated and the manner of the use is the sole responsibility of the user

« Calculations are based upon relevant industry standards in accordance with the Wallingford Procedure, and

should be verified by a qualified engineer.
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