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STORM SEWER DESI GN by the Modified Rational Method

Design Criteria for Storm

Pi pe Sizes STANDARD Manhol e Sizes STANDARD
FSR Rai nfal |l Mdel -
Return Period (years) 2
Mb- 60 (mm) 19. 000
Ratio R 0.297
Maxi mum Rai nfal | (i hr) 50

Engl and and Wl es
PIMP (% 100
Add Flow / dinate Change (% 0
M ni mum Backdrop Height (nm) 0.200
Maxi mum Backdrop Height (m 1.500

Maxi mum Ti me of Concentration (mns) 30

M n Design Depth for Optimisation (n 1.200

Foul Sewage (I/s/ha) 0.000 Mn Vel for Auto Design only (m's) 1.00
Vol unetric Runoff Coeff. 0.750 Mn Slope for Optimisation (1:X) 500
Designed with Level Soffits
Time Area Diagramfor Storm
Time Area| Tinme Area
(mns) (ha) |(mns) (ha)
0-4 0.271 4-8 0.046
Total Area Contributing (ha) = 0.317
Total Pipe Volune (n?) = 64.964
Net wor k Desi gn Table for Storm
PN Length Fall Slope |.Area T.E Base k HYD DI A Section Type Auto
(m (m (1:X) (ha) (mns) Flow (I/s) (mm SECT (mm Desi gn
1.000 31.067 0.080 388.3 0.043 5.00 0.0 0.600 o 900 Pi pe/ Conduit 5]
1.001 9.037 0.030 301.2 0.012 0.00 0.0 0.600 o 900 Pipe/ Conduit &
1.002 27.407 0.070 391.5 0.030 0. 00 0.0 0.600 o 900 Pipe/ Conduit g
1.003 20.367 0.060 339.5 0.094 0.00 0.0 0.600 o 900 Pipe/ Conduit o
1.004 13.385 0.040 334.6 0.084 0. 00 0.0 0.600 o 900 Pipe/ Conduit g
1.005 3.927 0.050 78.5 0.054 0.00 0.0 0.600 0 225 Pipe/ Conduit &
1.006 9.740 0.130 74.9 0.000 0. 00 0.0 0.600 o 225 Pipe/ Conduit &
Net work Results Tabl e
PN Rai n T.C US/IL = 1.Area = Base Foul Add Flow Vel Cap FI ow
(m1 hr) (mns) (m (ha) Flow (1/s) (1/s) (I17s) (m's) (I/s) (I/s)
1. 000 50. 00 5.33 100. 630 0.043 0.0 0.0 0.0 1.58 1007.6 5.8
1.001 50. 00 5.41 100. 550 0. 055 0.0 0.0 0.0 1.80 1145.1 7.4
1.002 50. 00 5.70 100.520 0. 085 0.0 0.0 0.0 1.58 1003.5 11.5
1.003 50. 00 5.90 100. 450 0.179 0.0 0.0 0.0 1.69 1078.3 24.2
1.004 50. 00 6. 03 100. 390 0. 263 0.0 0.0 0.0 1.71 1086.1 35.6
1. 005 50. 00 6.08 100. 350 0. 317 0.0 0.0 0.0 1.48 58.7 42.9
1. 006 50. 00 6.18 100. 300 0. 317 0.0 0.0 0.0 1.51 60.1 42.9
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Manhol e Schedul es for Storm
VH VH VH VH VH Pi pe Qut Pipes In
Name | CL (m) |Depth| Connection |Diam,L*W PN I nvert Di aret er PN I nvert Di anet|er | Backdr og
(m (nm) Level (m  (mm) Level (m  (mm) (mm)

S1|104.000 |3.370| Open Manhol e 3000 | 1. 000 100. 630 900
S2|104.250|3.700| Open Manhol e 3000 1. 001 100. 550 900| 1. 000 100. 550 900
S3|104. 150 | 3. 630 | Open Manhol e 3000 | 1. 002 100. 520 900| 1. 001 100. 520 900
S41103. 500 | 3. 050 | Open Manhol e 3000 1. 003 100. 450 900 1. 002 100. 450 900
S5|102. 950 | 2. 560 | Open Manhol e 3000 | 1. 004 100. 390 900 1. 003 100. 390 900
S6 |102. 550 | 2. 200 | Open Manhol e 3000 | 1. 005 100. 350 225|1.004 100. 350 900
Cl1|102. 450 |2. 150 | Open Manhol e 1200 | 1. 006 100. 300 225] 1. 005 100. 300 225

101. 300| 1. 130 | Open Manhol e 1200 QUTFALL 1. 006 100. 170 225

No coordi nates have been specified, |ayout information cannot be produced.
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Pl PELI NE SCHEDULES for Storm
Upstream Manhol e
PN Hyd Diam MH C. Level I|.Level D. Depth VH MH DIAM, L*W
Sect (M) Nane (m (m (m Connecti on (mm)
1. 000 o 900 S1 104.000 100.630 2.470 Open Manhol e 3000
1. 001 o 900 S2 104.250 100.550 2.800 Open Manhol e 3000
1. 002 o 900 S3 104. 150 100. 520 2.730 Open Manhol e 3000
1. 003 o 900 S4 103.500 100. 450 2.150 Open Manhol e 3000
1. 004 o 900 S5 102. 950 100. 390 1. 660 Open Manhol e 3000
1. 005 o 225 S6 102.550 100. 350 1. 975 Open Manhol e 3000
1. 006 o 225 Cl 102. 450 100. 300 1. 925 Open Manhol e 1200
Downst r eam Manhol e
PN Length Slope MH C Level |.Level D.Depth VH MH DIAM, L*W
(m  (1.X) Nane (m (m (m Connection (nm
1. 000 31.067 388.3 S2 104. 250 100. 550 2.800 Open Manhol e 3000
1.001 9.037 301.2 S3 104.150 100.520 2.730 Open Manhol e 3000
1. 002 27.407 391.5 S4 103.500 100. 450 2.150 Open Manhol e 3000
1.003 20.367 339.5 S5 102.950 100.390 1. 660 Open Manhol e 3000
1. 004 13.385 334.6 S6 102.550 100. 350 1.300 Open Manhol e 3000
1.005 3.927 78.5 Cl 102. 450 100. 300 1.925 Open Manhol e 1200
1.006 9.740 74.9 101. 300 100. 170 0. 905 Open Manhol e 1200
Surcharged Qutfall Details for Storm
Qutfall Qutfall C Level 1. Level Mn D, L w
Pi pe Number Narre (m (m I. Level (mm (mm)
(m
1. 006 101. 300 100.170 0. 000 1200 0
Datum (m 100.170 Ofset (mins) O
Time Depth| Time Depth| Tine Depth| Time Depth| Tine Depth| Time Depth
(mins) (M |(nins) (m |(nins) (m |(nmins) (m |(nins) (m |(nins) (m
10 1.000 130 1.000 250 1.000 370 1.000 490 1.000 610 1.000
20 1.000 140 1.000 260 1.000 380 1.000 500 1.000 620 1.000
30 1.000 150 1.000 270 1.000 390 1.000 510 1.000 630 1.000
40 1.000 160 1.000 280 1.000 400 1.000 520 1.000 640 1.000
50 1.000 170 1.000 290 1.000 410 1.000 530 1.000 650 1.000
60 1.000 180 1.000 300 1.000 420 1.000 540 1.000 660 1.000
70 1.000 190 1.000 310 1.000 430 1.000 550 1.000 670 1.000
80 1.000 200 1.000 320 1.000 440 1.000 560 1.000 680 1.000
90 1.000 210 1.000 330 1.000 450 1.000 570 1.000 690 1.000
100 1.000 220 1.000 340 1.000 460 1.000 580 1.000 700 1.000
110 1.000 230 1.000 350 1.000 470 1.000 590 1.000 710 1.000
120 1.000 240 1.000 360 1.000 480 1.000 600 1.000 720 1.000
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Surcharged CQutfall Details for Storm
Time Depth| Tine Depth| Tinme Depth| Time Depth| Time Depth| Tine
(nins) (M |(nins) (m |(nins) (m |(nmins) (m |(nmins) (m |(nins)
730 1.000 850 1.000 970 1.000 1090 1.000 1210 1. 000 1330
740 1.000 860 1.000 980 1.000 1100 1.000 1220 1.000 1340
750 1.000 870 1.000 990 1.000 1110 1.000 1230 1.000 1350
760 1.000 880 1.000 1000 1.000 1120 1.000 1240 1.000 1360
770 1.000 890 1.000 1010 1. 000 1130 1.000 1250 1.000 1370
780 1.000 900 1.000 1020 1.000 1140 1.000 1260 1.000 1380
790 1.000 910 1.000 1030 1.000 1150 1.000 1270 1.000 1390
800 1.000 920 1.000 1040 1.000 1160 1.000 1280 1.000 1400
810 1.000 930 1.000 1050 1.000 1170 1.000 1290 1. 000 1410
820 1.000 940 1.000 1060 1.000 1180 1.000 1300 1.000 1420
830 1.000 950 1.000 1070 1.000 1190 1.000 1310 1. 000 1430
840 1.000 960 1.000 1080 1.000 1200 1.000 1320 1.000 1440
Sinmulation Criteria for Storm

Vol unetric Runoff Coeff 0.750 Addi tional Flow - %of Total Flow
Areal Reduction Factor 1.000 MADD Factor * 10n#/ha Storage

Hot Start (mns) 0 I nl et Coeffiecient

Hot Start Level

Manhol e Headl oss Coeff (d obal)
Sewage per hectare (1/5s)

Foul

Nunmber

Nu

of
nber

I nput Hydrographs 0 Number
of Online Controls 1 Nunber

() 0 Flow per Person per Day (l/per/day)

0. 500 Run Tine (mns)
0. 000 Qut put I nterval (nins)
of Storage Structures 1
of Time/Area Diagrans O

Nunber of OFfline Controls O Nunber of Real Tine Controls O
Synthetic Rainfall Details
Rai nfal | Mdel FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Regi on Engl and and Wl es Cv (Wnter) 0.840
M- 60 (nm) 19. 000 Storm Duration (mns) 30
Ratio R 0. 297

Dept h
m

. 000
000
000
000
000
000
000
000
000
000
000
. 000

—

PRPRPPRPRRRRRPRPRPR

0. 000
2.000
0. 800
0. 000
60

1
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Online Controls for Storm

Hydr o- Brake® Opti mum Manhol e: S6, DS/ PN. 1.005, Volume (nf): 22.2

Unit Reference MDD SHE-0100-5600-1800-5600

Design Head (m 1. 800

Design Flow (1/5s) 5.6

Fl ush-Fl o™ Cal cul at ed

oj ective M nimse upstream storage

Application Sur f ace

Sunmp Avai |l abl e Yes

Di aneter (nm 100

Invert Level (m 100. 350

M ni num Qutl et Pipe Dianeter (nm 150

Suggest ed Manhol e Di aneter (m) 1200
Control Points Head (m) Flow (I/s)

Desi gn Poi nt (Cal cul at ed) 1. 800
Fl ush-Fl o™ 0.434

Ki ck- Fl o® 0. 890

Mean Fl ow over Head Range -

Phoao
oor o

The hydrol ogi cal cal cul ati ons have been based on the Head/Di scharge relationship for the
Hydr o- Brake® Opti mum as specified. Should another type of control device other than a
Hydr o- Brake Optinmunm® be utilised then these storage routing calculations will be

i nval i dat ed

Depth (m) Flow (1/s) |Depth (m) Flow (I/s) |Depth (m) Flow (1/s)|Depth (m Flow (I/s)
0. 100 3.3 1. 200 4.6 3.000 7.1 7. 000 10.6
0. 200 4.6 1. 400 5.0 3.500 7.6 7.500 11.0
0. 300 4.9 1. 600 5.3 4. 000 8.1 8. 000 11.3
0. 400 5.1 1. 800 5.6 4. 500 8.6 8. 500 11. 6
0. 500 5.0 2.000 5.9 5. 000 9.0 9. 000 12.0
0. 600 5.0 2. 200 6.1 5. 500 9.5 9. 500 12.3
0. 800 4.5 2. 400 6.4 6. 000 9.9
1. 000 4.3 2. 600 6.6 6. 500 10. 2
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St or

age Structures for Storm

Cel lul ar St

orage Manhole: S6, DS/ PN 1.005

Infiltration Coefficient Base (m hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (nmhr) 0.00000

Depth (m) Area (nt) Inf.

0. 000 79.0
0. 800 79.0

Invert Level (n) 101.520 Safety Factor 2.0

Area (n?) |Depth (m Area (nt) Inf. Area (n?)

79.0 0.801 0.0 107.6
107.6
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1 year Return Period Summary of Critical Results by Maxi mum Level (Rank 1)
for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Addi tional Flow - % of Total Flow 0.000
Hot Start (mns) 0 MADD Factor * 10n#/ha Storage 2.000
Hot Start Level (mm 0 Inlet Coeffiecient 0.800
Manhol e Headl oss Coeff (d obal) 0.500 Flow per Person per Day (I/per/day) 0.000
Foul Sewage per hectare (I/s) 0.000

Number of |nput Hydrographs O Nunber of Storage Structures 1
Nunber of Online Controls 1 Nunber of Tine/Area Diagrans O
Nunber of OFfline Controls O Nunber of Real Tine Controls O

Synthetic Rainfall Details
Rai nfal | Mdel FSR Ratio R 0.297
Regi on Engl and and Wales Cv (Summer) O0.750
Vb- 60 (nm) 19.000 Cv (Wnter) O0.840

Margin for Flood Ri sk Warning (nm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status OFF
DTS Stat us OFF

Profile(s) Sumer and W nter
Duration(s) (mns) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 1, 30, 100
Cinmate Change (% 0, 40, 45
Wat er
us/ vH Return dinate First (X First (Y) First (Z) Overflow Level
PN  Nane Storm Period Change Sur char ge FI ood Overfl ow Act . (m
1. 000 S1 1440 Wnter 1 +0% 30/ 120 Sunmer 101. 223
1.001 S2 1440 Wnter 1 +0% 30/60 Wnter 101. 223
1.002 S3 1440 Wnter 1 +0% 30/60 Wnter 101. 223
1.003 S4 1440 Wnter 1 +0% 30/ 60 Summer 101. 223
1.004 S5 1440 Wnter 1 +0% 30/ 60 Sunmer 101. 223
1. 005 S6 1440 Wnter 1 +0% 1/ 15 Summer 101. 223
1. 006 Cl 1440 Wnter 1 +0% 1/ 15 Sunmer 101. 172
Sur charged Fl ooded Half Drain Pipe
USs/ WH Dept h Vol ume Flow / Overflow Ti ne Fl ow Level
PN Narre (m () Cap. (1'7s) (m ns) (17s) St at us Exceeded
1. 000 S1 -0.307 0. 000 0. 00 0.4 (0%
1.001 S2 -0.227 0. 000 0.00 1.6 K
1. 002 S3 -0.197 0. 000 0. 00 2.1 oK
1.003 S4 -0.127 0. 000 0.00 3.3 K
1. 004 S5 -0.067 0. 000 0.01 4.3 (04
1. 005 S6 0. 648 0. 000 0. 16 672 5.1 SURCHARGED
1. 006 Cl 0. 647 0. 000 0.10 5.1 SURCHARGED
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30 year Return Period Summary of Critical Results by Mxi num Level (Rank 1)
for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Addi tional Flow - % of Total Flow 0.000
Hot Start (mns) 0 MADD Factor * 10n#/ha Storage 2.000
Hot Start Level (mm 0 Inlet Coeffiecient 0.800
Manhol e Headl oss Coeff (d obal) 0.500 Flow per Person per Day (I/per/day) 0.000
Foul Sewage per hectare (I/s) 0.000

Number of |nput Hydrographs O Nunber of Storage Structures 1
Nunber of Online Controls 1 Nunber of Tine/Area Diagrans O
Nunber of OFfline Controls O Nunber of Real Tine Controls O

Synthetic Rainfall Details
Rai nfal | Mdel FSR Ratio R 0.297
Regi on Engl and and Wales Cv (Summer) O0.750
Vb- 60 (nm) 19.000 Cv (Wnter) O0.840

Margin for Flood Ri sk Warning (nm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status OFF
DTS Stat us OFF

Profile(s) Sumer and W nter
Duration(s) (mns) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 1, 30, 100
Cinmate Change (% 0, 40, 45
Wt er
us/ vH Return dimte First (X First (Y) First (Z) Overflow Level
PN  Nane Storm Period Change Sur char ge Fl ood Overfl ow Act . (m
1. 000 S1 600 Wnter 30 +40% 30/ 120 Sumrer 101. 896
1.001 S2 600 Wnter 30 +40% 30/ 60 Wnter 101. 896
1. 002 S3 600 Wnter 30 +40% 30/ 60 Wnter 101. 896
1.003 S4 600 Wnter 30 +40% 30/ 60 Summer 101. 896
1. 004 S5 600 Wnter 30 +40% 30/ 60 Sumrer 101. 896
1. 005 S6 600 Wnter 30 +40% 1/ 15 Sunmer 101. 896
1. 006 Cl 960 Wnter 30 +40% 1/ 15 Sumrer 101. 177
Sur charged Fl ooded Half Drain Pipe
USs/ WH Dept h Vol ume Flow / Overflow Ti ne Fl ow Level
PN Narre (m () Cap. (1'7s) (m ns) (17s) St at us Exceeded
1. 000 S1 0.366  0.000 0. 00 1.6 SURCHARGED
1.001 S2 0.446  0.000 0.00 2.1 SURCHARGED
1. 002 S3 0.476  0.000 0.00 2.8 SURCHARGED
1.003 sS4 0.546  0.000 0.01 6.0 SURCHARGED
1.004 S5 0.606  0.000 0.02 9. 4 SURCHARGED
1. 005 S6 1.321  0.000 0.16 220 5.1 SURCHARGED
1. 006 Cl 0.652  0.000 0.11 5.3 SURCHARGED
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100 year Return Period Summary of Critical Results by Maxi num Level (Rank
1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Addi tional Flow - % of Total Flow 0.000
Hot Start (mns) 0 MADD Factor * 10n#/ha Storage 2.000
Hot Start Level (mm 0 Inlet Coeffiecient 0.800
Manhol e Headl oss Coeff (d obal) 0.500 Flow per Person per Day (I/per/day) 0.000
Foul Sewage per hectare (I/s) 0.000

Number of |nput Hydrographs O Nunber of Storage Structures 1
Nunber of Online Controls 1 Nunber of Tine/Area Diagrans O
Nunber of OFfline Controls O Nunber of Real Tine Controls O

Synthetic Rainfall Details
Rai nfal | Mdel FSR Ratio R 0.297
Regi on Engl and and Wales Cv (Summer) O0.750
Vb- 60 (nm) 19.000 Cv (Wnter) O0.840

Margin for Flood Ri sk Warning (nm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status OFF
DTS Stat us OFF

Profile(s) Sumer and W nter
Duration(s) (mns) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 1, 30, 100
Cinmate Change (% 0, 40, 45
Wt er
us/ vH Return dimte First (X First (Y) First (Z) Overflow Level
PN  Nane Storm Period Change Sur char ge Fl ood Overfl ow Act . (m
1. 000 S1 600 Wnter 100 +45% 30/ 120 Sumrer 102. 497
1.001 S2 600 Wnter 100 +45% 30/ 60 Wnter 102. 497
1. 002 S3 600 Wnter 100 +45% 30/ 60 Wnter 102. 497
1.003 S4 600 Wnter 100 +45% 30/ 60 Summrer 102. 497
1. 004 S5 600 Wnter 100 +45% 30/ 60 Sumrer 102. 497
1. 005 S6 600 Wnter 100 +45% 1/ 15 Sunmer 102. 497
1. 006 Cl 240 Sunmer 100 +45% 1/ 15 Sumrer 101. 177
Sur charged Fl ooded Half Drain Pipe
USs/ WH Dept h Vol ume Flow / Overflow Ti ne Fl ow Level
PN Narre (m () Cap. (1'7s) (m ns) (17s) St at us Exceeded
1. 000 S1 0.967  0.000 0. 00 1.9 SURCHARGED
1.001 S2 1.047  0.000 0.00 2.0 SURCHARGED
1. 002 S3 1.077 0.000 0.00 2.7 SURCHARGED
1.003 sS4 1.147  0.000 0.01 7.9 SURCHARGED
1. 004 S5 1.207 0.000 0.02 12. 3 SURCHARGED
1. 005 S6 1.922  0.000 0.16 360 5.1 FLOOD RI SK
1. 006 Cl 0.652  0.000 0.10 5.1 SURCHARGED
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