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X-SECTION F
Worksheet for Irregular Channel

Project Description

Worksheet X-SECTION F
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth,
Input Data

Channel Slope 0.024000 fuit

Discharge 69.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Forue 100y4r

(653)(439)=23<¢ 7

Results
Mannings Coefficient 0.016
Water Surface Elevation 98.92 ft
Elevation Range 98.39 to 99.05
Flow Area 16.0 ft2
Wetted Perimeter 95.03 ft
Top Width 94.04 ft
Actual Depth 0.53 ft v
Critical Elevation 99.01 ft Dx
Critical Slope 0.006469 ft/ft
Velocity 4.30 fifs
Velocity Head 0.29 ft
Specific Energy 99.20 ft
Froude Number 1.84
Flow Type Superecritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+.00 7+.00 0.013
7+.00 108+.00 0.017
108+.00 115+.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
0+.00 98.99
5+.00 98.89
5+.50 98.89
5+.50 98.39
7+.00 98.56
65+.00 98.96
108+.00 98.62
109+.50 98.45

v:i\.. \civihdesign\drainage\deersprings.fm2
01/13/05 02:28:04 PM © Haestad Methods, Inc.

Stantec Consuiting inc
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X-SECTION F

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

X-SECTION F
irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 0.024000 ft/ft
Water Surface Elevation 98.92 ft
Elevation Range 98.39 to 99.05
Discharge 69.00 cfs
99.10 g— = — —s
98.70 - — Ba— = =
98.30 -
0+.00 40+.00 60+.00 80+.00 100+.00 120+.00

20+.00

vi\...\civil\design\drainage\deersprings.fm2

01/13/05 02:30:35 PM
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ButTtalo, TUU-yr Tlow split to nortn
Worksheet for Irregular Channel

Project Description

| Worksheet Buffalo, flow to north
‘ Flow Element Iregular Channel
; Method Manning's Formula
Solve For Discharge
|
Input Data
Channel Slope 0.024000 ft/ft
Water Surface Elevation 98.96 ft

[SS——

R Current Roughness Method

Options

Open Channel Weighting Method
Closed Channel Weighting Metho:

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

e < o) o Buffalo govs Mertherd

Whew WSE 15 &T crowe) of foad.
Resard(eSS of Sterm ©veT.

/ Flm Aoethwacd W Bosrlo

Resuits
Mannings Coefficient 0.017
Elevation Range 98.39 to 98.99
Discharge 58.09
Flow Area 12.5 ft
Wetted Perimeter 64.01 ft
Top Width 63.50 ft
Actual Depth 0.57 ft
Critical Elevation 99.06 ft
Critical Slope 0.006168 ft/ft
Velocity 4.65 ft/s
Velocity Head 0.34 it
Specific Energy 99.30 ft
Froude Number 1.85
Flow Type Supercritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+.00 7+.00 0.013
7+.00 65+.00 0.017

Natural Channel Points

Station Elevation
(ft) (ft)
0+.00 98.99
5+.00 98.89
5+.50 98.89
5+.50 98.39
7+.00 98.56
65+.00 98.96

et

g et

Foue (60 v

S swa () ea-—sx-q?jj/
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Buffalo, 100-yr, flow split to north
Cross Section for Irregular Channel

Project Description

Worksheet Buffalo, flow to north
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Section Data
Mannings Coefficient 0.017
Channel Slope 0.024000 ft/ft
Water Surface Elevation 98.96 ft
Elevation Range 98.39 to 98.99
Discharge 58.09 cfs
gg . gg e — e —
08.75
98.55 ‘
98.35 /.
0+.00 10+.00 20+.00 30+.00 40+.00 50+.00 60+.00 70+.00
V:10.0 h
H:1
NTS
Project Engineer: Stantec Consulting tnc.
v:\...\civildesign\drainage\deersprings.fm2 Stantec Consulting inc FlowMaster v7.0 {7.0005]
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John Herbert, flow at HP crown on Buffalo
Worksheet for Irregular Channel

Project Description

Worksheet John Herbert Capacity
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge

Input Data

Channel Slope 0.002000 ft/ft

Water Surface Elevation 98.96 ft

Options

Current Roughness Method
Open Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Closed Charinel Weighting Metho:
Results
Mannings Coefficient 0.016
Elevation Range 98.75 to 99.29
Discharge 46.50 cfs
Flow Area 38.3
Wetted Perimeter 242.93
Top Width 242,93 ft
Actuat Depth 0.21-ft
Critical Elevation 98.90 ft
Critical Slope 0.007722 ft/ft .
Velocity 1.21 ft/s
Velocity Head 0.02 ft
Specific Energy 98.98 ft
Froude Number 0.54
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient

0+.00 272+.00 0.016

Natural Channel Points

Station Elevation
(fty (ft)
0+.00 99.29
37+.00 98.87
100+.00 98.76
159+.00 98.75
190+.00 98.76
218+.00 98.78
242+.00 98.85
272+.00 98.96

v:\...\civil\design\drainage\deersprings.fm2
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~ John Herbert, flow at crown HP on Buffalo
Cross Section for Irregular Channel

Project Description

Worksheet John Herbert Capacity
Flow Element Irregular Channei
Method Manning's Formula
Solve For Discharge
Section Data
Mannings Coefficient 0.016
Channel Slope 0.002000 ft/ft
Water Surface Elevation 98.96 ft
Elevation Range 98.75 to 99.29
Discharge 46.50 cfs
86.30 . . . T , )
: ‘\=;l; | 4 | &
98.75 ' £ ! ———t— ]
0+.00 50+.00 100+.00 150+.00 200+.00 250+.00 300+.00
v:20.00\,
H:1
NTS
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INLETS 1 AND 2

I [

Worksheet for Combination Inlet On Grade

Project Description

Worksheet Combination Inlet - 1
Type Combination inlet On Grade
Solve For Efficiency

input Data

Discharge 23.50 cfs
Local Depression 2.0 in
Local Depression Width 1.50 ft
Channel Slope 0.008300 ft/ft
Gutter Width 1.50 ft
Gutter Cross Slope 0.083 ft/ft
Road Cross Slope 0.020 fi/ft
Mannings Coefficient 0.013
Curb Opening Length 4.00 ft
Grate Width 1.50 ft
Grate Length 4,00 ft
Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %
Options

Calculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 0.30

Total intercepted Flow 7.05 cfs 'e"
Bypass Flow 16.45 cfs
Spread 22.31 ft

Depth 0.53 ft

Flow Area 4.7 ft?

Gutter Depression 1.1 in

Total Depression 3.1 in

Velocity 4.56 ft/'s
Splash Over Velocity 8.13 fi/s

Frontal Flow Factor 1.00

Side Flow Factor 0.04

Grate Flow Ratio 0.20

Equivalent Cross Slope 0.054063 ft/ft

Active Grate Length 2.00 ft

Length Factor 0.05

Total Interception Length 41.84 ft

v:\.. \civil\design\drainage\deersprings.fm2

01/06/05 03:56:54 PM

© Haestad Methods, Inc.
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INLEIO T AND £

1004 ¢ 1o

Worksheet for Combination Inlet On Grade

Project Description

Worksheet Combination Inlet - 1
Type Combination Inlet On Grade
Solve For Efficiency

Input Data

Discharge 51.50 cfs
Local Depression 2.0 in
Local Depression Width 1.50 ft
Channel Slope 0.008300 ft/ft
Gutter Width 1.50 ft
Gutter Cross Slope 0.083 ft/ft
Road Cross Slope 0.020 ft/ft
Mannings Coefficient 0.013
Curb Opening Length 4.00 ft
Grate Width 1.50 ft
Grate Length 4.00 ft
Grate Type P-50 mm (P-1-7/8")
Clogging 50.0 %
Options

Cailculation Option Use Both

Grate Flow Option Exclude None

Results

Efficiency 0.22
Total intercepted Flow 11.13 cfs
Bypass Fiow 40.37 cfs
Spread 30.10 ft
Depth 0.68 ft
Flow Area 8.8 ft?
Gutter Depression 1.1 in
Total Depression 3.1 in
Velocity 5.56 ft/s
Splash Over Velocity 8.13 fi/s
Frontal Flow Factor 1.00
Side Flow Factor 0.03
Grate Flow Ratio 0.15
Equivalent Cross Slope 0.044847 fuit
Active Grate Length 2.00 it
Length Factor 0.03
Total Interception Length 65.08 ft

v:\...\civi\design\drainage\deersprings.fm2

01/06/05 04:22:50 PM
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Worksheet for Combination Inlet On Grade

Project Description

Worksheet Combination Inlet - 384
Type Combination Inlet On Grade
Solve For Efficiency

Input Data

Discharge 16.50 cfs “o¥al «F levd = 33 efS - @7 =
Local Depression 20 in

Local Depression Width 1.50 ft
Channel Slope 0.008300 fuft
Gutter Width 1.50 ft

Gutter Cross Slope 0.083 fi/ft

Road Cross Slope 0.020 ft/ft
Mannings Coefficient 0.013

Curb Opening Length 4.00 ft

Grate Width 1.50 ft

Grate Length 4.00 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 50.0 %
Options

Calculation Option Use Both

Grate Flow Option Exclude None

Resuits

Efficiency 0.35 N
Total Intercepted Flow 5.74 cfs sy N CES Lof\\'\ Sdes
Bypass Flow 10.76 cfs

Spread 19.47 ft

Depth 0.47 ft

Flow Area 3.6 ft?

Gutter Depression 11 in

Total Depression 3.1 in

Velocity 4.16 ft/s

Splash Over Velocity 8.13 fit/s

Frontal Flow Factor 1.00

Side Flow Factor 0.05

Grate Flow Ratio 0.24

Equivalent Cross Slope 0.059316 fu/ft

Active Grate Length 2.00 ft

Length Factor 0.06

Total Interception Length 34.12 ft

v:\.. \civildesign\drainage\deersprings.fm2
01/06/05 04:26:19 PM
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INLETS 2 AND 3

Worksheet for Combination Inlet On Grade

Project Description

Worksheet Combination Inlet - 3&4

Type Combination Iniet On Grade

Solve For Efficiency

Input Data - ;;\
Discharge 40.50 cfs 8 l Q‘F-'> WL -FQG*) ( '03
Local Depression 2.0 in

Local Depression Width 1.50 ft

Channel Slope 0.008300 ft/ft

Gutter Width 1.50 it

Gutter Cross Slope 0.083 ft/ft

Road Cross Slope 0.020 fuft

Mannings Coefficient 0.013

Curb Opening Length 4.00 ft

Grate Width 1.50 ft

Grate Length 4.00 ft

Grate Type P-50 mm (P-1-7/8")

Clogging 500 %

Options

Calculation Option Use Both

Grate Flow Option Exclude None

Resuits

Efficiency 0.24 \ ) o
Total intercepted Flow 9.68 cfs S kf \ol c£8 TU""‘\L— w\k f»e‘é&’.“i’i
Bypass Flow 30.82 cfs '

Spread 27.47 ft

Depth 0.63 ft

Flow Area 7.3 ft2

Gutter Depression 1.1 in

Total Depression 3.1 in

Velocity 5.23 ft/s

Splash Over Velocity 8.13 fi/s

Frontal Flow Factor 1.00

Side Flow Factor 0.03

Grate Flow Ratio 0.16

Equivalent Cross Slope 0.047356 ft/ft

Active Grate Length 2.00 it

Length Factor 0.04

Total interception Length 56.94 ft

v:\..\civil\design\drainage\deersprings.fm2

01/06/05 04:26:38 PM

© Haestad Methods, Inc.

Stantec Consulting Inc
37 Brookside Road Waterbury, CT 06708 USA

OO Nr

Project Engineer: Stantec Consulting Inc.

+1-203-755-1666

FlowMaster v7.0 [7.0005)
Page 1 of 1




et

S

i

INLETS 3 AND 4

Worksheet for Combination Inlet On Grade

Project Description

Rdeps el ( 33 - ”)‘

saf Qegs tetal

Combied Plecs oFF SrieeT
R 104 75 (man+a) 7 3ers

Worksheet Combination inlet - 4&3
Type Combination Inlet On Grade
Soive For Efficiency
Input Data
Discharge 11.00 cfs
Local Depression 20 in
Local Depression Width 1.50 ft
Channel! Siope 0.008300 f/ft
Gutter Width 1.50 ft
Gutter Cross Slope 0.083 ft/At
Road Cross Slope 0.020 ft/ft
Mannings Coefficient 0.013
Curb Opening Length 4.00 ft
Grate Width 1.50 ft
Grate Length 4.00 ft
Grate Type P-50 mm (P-1-7/8")
Clogging 500 %
Options
Calculation Option Use Both
Grate Flow Option Exclude None
Results
Efficiency 0.41
Total Intercepted Flow 4.52 cfs
Bypass Flow 6.48 cfs
Spread 16.63 ft
Depth 041 ft
Flow Area 2.6 ft?
Gutter Depression 1.1 in
Total Depression 3.1 in
Velocity 3.75 ft/s

" Splash Over Velocity 8.13 fi/s
Frontal Flow Factor 1.00
Side Flow Factor 0.06
Grate Flow Ratio 0.28
Equivalent Cross Slope 0.066376 ft/ft
Active Grate Length 2.00 ft
Length Factor 0.07
Total Interception Length 26.90 ft

vi\..\civildesign\drainage\deersprings.fm2

01/06/05 04:30:20 PM
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48" EQUIVALENI

Worksheet for Circular Channel

Project Description

Worksheet BUFFALO
Flow Element Circular Channei
Method Manning's Formula
Solve For Channei Depth
Input Data

Mannings Coefficient 0.013

Channel Siope 0.003800 ft/ft
Diameter 48.0 in
Discharge 90.00 cfs
Results

Depth 3.34 ft

Flow Area 11.2 ft?
Wetted Perimeter 9.22 ft

Top Width 0.00 ft
Critical Depth 2.88 ft
Percent Full 835 %
Critical Slope 0.005227 ft/ft
Velocity 8.03 ft/s
Velocity Head 1.00 ft
Specific Energy 4.34 ft
Froude Number 0.73

Maximum Discharg
Discharge Full
Slope Full

Flow Type

95.25 cfs &= MbyMirA Cﬁ?u.’?w»j MWeludivs CAPPS

88.54 cfs

0.003926 ft/ft From Eroseion ;?q"_ ;

Subcritical

vi\...\civildesign\drainage\deersprings.fm2
01/06/05 04:36:43 PM
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Worksheet for Circular Channel

Project Description

Worksheet 42" RCP
Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Mannings Coefficient 0.013
Channel Slope 0.008000 ft/ft
Depth 2.80 ft
Diameter 420 in
Results
Discharge 87.96 cfs
Flow Area 8.3 fi?
Wetted Perimeter 7.75 ft

. Top Width 0.00 ft
Critical Depth 2.92 ft
Percent Full 80.0 %
Critical Slope 0.007433 fu/it
Velocity 10.66 ft/s
Velocity Head 1.77 ft
Specific Energy 457 ft
Froude Number 1.09
Maximum Discharg 96.80 cfs
Discharge Full 89.98 cfs
Slope Full 0.007644 ft/ft
Flow Type Superecritical

Project Engineer; Stantec Consuiting Inc.
FlowMaster v7.0 [7.0005]
Page 1 of 1

Stantec Consulting Inc
37 Brookside Road Waterbury, CT 06708 USA

vi\.. \civihdesign\drainage\deersprings.fm2

01/07/05 12:02:30 PM © Haestad Methods, Inc. +1-203-755-1666




[

SO NWi V.0 /0 OLVITC

Worksheet for Circular Channel

Project Description

Worksheet 36" RCP
Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Mannings Coefficient 0.013
Channel Slope 0.008000 ft/ft
Depth 240 ft
Diameter 36.0 in
Resuits ‘
Discharge 58.31 cfs — S5¥ cCEs C;PQ.CJ"“7/
Flow Area 6.1 ft2
Wetted Perimeter 6.64 ft
Top Width 0.00 ft /o O ,T:[@J = Q;x{\‘ + Q V2
Critical Depth 2.47 ft
Percent Full 80.0 % >3+ 224
Critical Slope 0.007577 ft/ft '
Velocity 9.62 fi/s -~ 57 ces
Velocity Head 1.44 ft £ é
Specific Energy 3.84 ft
Froude Number 1.07
Maximum Discharg 64.17 cfs & AMA
———
Discharge Full 59.65 cfs
Slope Full 0.007644 ft/ft

Flow Type Superctical % ANote “"2-\6/ SFcrs TS #Vep\) 7
(09D s pes o=~ )/Q
o Cegacit] Aol =T /
UM&:I pre eI

Project Engineer: Stantec Consulting Inc.
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Worksheet for Circular Channel

Project Description

- Worksheet 48" RCP 0.8% SLOF
I Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge
Input Data .
Mannings Coefficient 0.013
B Channel Slope 0.008000 ft/ft
Depth 3.20 ft
Diameter 48.0 in
Results
Discharge 125.58 cfs
Flow Area 10.8 ft2
Wetted Perimeter 8.86 ft
Top Width 0.00 ft
Critical Depth 3.36 ft
I Percent Full 80.0 %
] ) Critical Slope 0.007320 fu/ft
. Velocity 11.65 fi/s
- Velocity Head 2.11 ft
Specific Energy 531 ft
L Froude Number 1.12
Maximum Discharg 138.20 cfs
Discharge Full 128.47 cfs
Slope Full 0.007644 ft/ft
Flow Type Supercritical

Project Engineer: Stantec Consulting inc.
v:\.. \civil\design\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005]
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Worksheet for Circular Channel

Project Description

Worksheet 36" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.013 (o)
Channel Slope 0.019000 fr/ft ‘\q A
Diameter 36.0 in

Discharge 76.00 cfs

Results

Depth 2.08 ft 2.0¥ !
Flow Area 52 ft2

Wetted Perimeter 5.90 ft

Top Width 0.00 ft

Critical Depth 273 ft

Percent Full 69.3 %

Critical Slope 0.011339 ft/fit

Velocity 14.53 ft/s

Velocity Head 3.28 ft

Specific Energy 5.36 ft

Froude Number 1.86

Maximum Discharge 98.89 cfs

Discharge Fuli 91.93 cfs

Slope Full 0.012985 ft/ft

Flow Type Supercritical

Project Engineer: Stantec Consulting Inc.

FlowMaster v7.0 [7.0005]
Page 1 of 1

Stantec Consulting inc
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666
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Worksheet for Circular Channel

Project Description

Worksheet 36" RCP

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.013

Channel Slope 0.028700 ft/ft Q . 87 %
Diameter 36.0 in

Discharge 57.00 cfs

Results . 14
Depth 1.51 ft l . (l
Flow Area 36 f?

Wetted Perimeter 4.73 ft

Top Width 0.00 ft

Critical Depth 2.45 ft

Percent Full 503 %

Critical Slope 0.007372 fuft

Velocity 16.02 ft/s

Velocity Head 3.99 #

Specific Energy 5.50 ft

Froude Number 2.59

Maximum Discharge 121.54 cfs

Discharge Full 112.99 cfs

Siope Full 0.007304 ft/ft

Flow Type Superecritical

Project Engineer: Stantec Consuiting Inc.
v:\...\civi\design\drainage\deersprings.fm2 Stantec Consulting Inc FlowMaster v7.0 [7.0005]
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Worksheet for Circular Channel

Project Description

Worksheet v 36" RCP
Flow Eiement Circular Channel
Method Manning's Formuia
Solve For Channel Depth
Input Data
Mannings Coefficient 0.013
Channel Slope 0.012300 fu/ft .23 %
Diameter 36.0 in
Discharge 57.00) cfs
Results
o = '
Depth (1.98 >
Flow Area 4.9 ft2
Wetted Perimeter 5.68 ft
Top Width 0.00 ft
Critical Depth 2.45 ft
Percent Full 65.9 %
Critical Slope 0.007372 fu/ft
Velocity 11.55 ft/s
Velocity Head 2.07 ft
Specific Energy 4.05 ft
Froude Number 1.55
Maximum Discharge 79.57 cfs
Discharge Full 73.97 cfs
Slope Full 0.007304 ft/ft
Flow Type Supercritical

Project Engineer: Stantec Consulting Inc.
vi\.. \civildesign\drainage\deersprings.fm2 Stantec Consuiting Inc FlowMaster v7.0 [7.0005]
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

ENERGY LOSS COEFFlCIENT IN
STRAIGHT THROUGH MANHOLE
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Deflection Angle 7, Degrees

NOTE: Head loss applied at outlet of manhole.

- REFERENCE:
: Modern Sewer Des1gn AISI, Washmgton D.C., 1980
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